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WEDNESDAY 18TH NOVEMBER 

08:00 - 10:00  ICS SCIENTIFIC COMMITTEE 
 Meeting Room 1 
 Chair: Mr Laurence Stewart (United Kingdom)
Members: Prof Carlos Levi D'Ancona (Brazil), Prof Adrian 
Stuart Wagg (Canada), Dr Melanie Morin (Canada), Dr 
Kathleen Frances Hunter (Canada), Mr Ammar Alhasso 
(United Kingdom), Dr Jennifer Kruger (New Zealand), Prof 
Vincent Tse (Australia), Prof Gamal M Ghoniem (United 
States), Dr Elise Jaques Billings De (United States), Dr Alex 
Digesu (United Kingdom), Dr Howard B Goldman (United 
States), Dr Vani Dandolu (United States) 

08:00 - 10:00  ICS PHYSIOTHERAPY COMMITTEE 
 Meeting Room 2 
 Chair: Dr Heather Lynn Moky (United States)
Members: Prof Cristiane Carboni (Brazil), Dr Rhonda Kay 
Kotarinos (United States), Nelly Faghani (Canada), Miss 
Jenni� er Voelkl (Colombia), Prof Gustavo Latorre (Brazil), 
Mrs Paula Igualada-Martinez (United Kingdom), Miss Adelia 
Lucio (Brazil), Dr Cristina Naranjo Ortiz (United States) 

08:00 - 10:00  ICS STANDARDISATION STEERING 
COMMITTEE 
 Meeting Room 3 
 Chair: Prof Bernard T Haylen (Australia)
Members: Mr Rizwan Hamid (United Kingdom), Prof Marcio 
Augusto Averbeck (Brazil), Dr Roger Roman Dmochowski 
(United States), Prof Philip Edward Van Kerrebroeck 
(Belgium), Prof Matthias Oelke (Germany), Ms Jacqueline 
Cahill (Canada), Mr Alexis M P Schizas (United Kingdom), 
Dr Sarah Haag (United States), Mr Joan Melendez-Munoz 
(Spain), Prof Donna Zimmaro Bliss (United States), Giovanni 
Mosiello (Italy) 

09:00 - 10:30   WORKSHOP 1 - ICS INSTITUTE OF 
MODERN TECHNOLOGY - ADVANCES IN 
NEUROSTIMULATION: TECHNOLOGY-BASED 
APPROACH 
 Pavilion 9 
 Chair: Emre Huri (Turkey),
Speakers: Stefan de Wachter (Belgium), John Heesakkers 
(Netherlands), David Castro-Diaz (Spain), Emmanuel 
Chartier-Kastler (France) 

09:00 - 12:00   WORKSHOP 2 - INTEGRATED TOTAL PELVIC 
FLOOR ULTRASOUND IN PELVIC FLOOR 
DYSFUNCTION 
 Brasilia 2 
 Chair: Alison Hainsworth (United Kingdom),
Speakers: Alexis Schizas (United Kingdom), Linda Ferrari 
(United Kingdom), Karina Cuinas (United Kingdom) 

09:00 - 10:30   WORKSHOP 3 - SURGICAL TREATMENT OF 
POSTPROSTATECTOMY INCONTINENCE – 
WORKUP, OPTIONS AND DECISION MAKING 
 Brasilia  1 
 Chair: Ralf Anding (Germany),
Speakers: Wilhelm Hübner (Austria), Flavio Trigo Rocha 
(Brazil) 

09:00 - 10:30  WORKSHOP 4 - NEURODEGENERATIVE 
DISORDERS, LUTS AND THE 
ANTICHOLINERGIC BURDEN 
 Brasilia 4 
 Chair: Jalesh Panicker (United Kingdom),
Speakers: Ryuji Sakakibara (Japan), Joanne Robinson (United 
States), Enrico Finazzi Agrò (Italy) 

09:00 - 10:30   WORKSHOP 5 - THE CHALLENGE OF 
MANAGING CHRONIC PELVIC PAIN 
 Brasilia 5 
 Chair: Sohier  Elneil (United Kingdom),
Speakers: Ulrich Mehnert (Switzerland), Jure Tornic 
(Switzerland), Guldzhan Vorona (United Kingdom), Bary 
Berghmans (Netherlands) 

10:30 - 12:30  ICS NEUROUROLOGY PROMOTION 
COMMITTEE 
 Meeting Room 2 
 Chair: Prof Emmanuel Jean Chartier-Kastler (France)
Members: Dr Sanjay Sinha (India), Giulio Del Popolo 
(Italy), Dr Ryuji Sakakibara (Japan), Prof Magdy M 
Hassouna (Canada), Dr Juan Carlos Castaño (Colombia), Dr 
Charalampos Konstantinidis (Greece), Dr Emmanuel Braschi 
(Argentina), Daniele Minardi (Italy), Prof Pierre Manuel Denys 
(France), Dr Pawan Vasudeva (India), Ms Desiree Vrijens 
(Netherlands), Mrs Collette Haslam (United Kingdom), Mr 
Marcus John Drake (United Kingdom), Mr Rizwan Hamid 
(United Kingdom) 
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13:30 - 15:00   WORKSHOP 12 - PELVIC FLOOR ULTRASOUND 
IN ASSESSMENT OF COMPLEX VOIDING 
DYSFUNCTION AND MESH COMPLICATIONS 
 Brasilia  1 
 Chair: Lewis Chan (Australia),
Speakers: Vincent Tse (Australia), Stephanie The (Australia), 
Sean Mungovan (Australia) 

13:30 - 15:00   WORKSHOP 13 - MANAGEMENT OF FEMALE 
LOWER URINARY TRACT DYSFUNCTION 
SECONDARY TO LONG TERM RADIATION 
EFFECTS: A CASE BASED APPROACH 
 Brasilia 4 
 Chair: Ayman Mahdy (United States),
Speakers: David Ginsberg (United States), Angelo Gousse 
(United States) 

13:30 - 15:30  ICS NURSING COMMITTEE 
 Meeting Room 3 
 Chair: Prof Donna Zimmaro Bliss (United States)
Members: Dr Cristina Naranjo Ortiz (United States), Ms 
Tamara Dickinson (United States), Dr Joan Ostaszkiewicz 
(Australia), Dr Joanne Patterson Robinson (United States), Dr 
Sandra J Engberg (United States), Miss Angie Rantell (United 
Kingdom), Prof Jo Booth (United Kingdom), Ms Joanne 
Margaret Dean (Australia), Lisa Krabbenhoft (United States), 
Mrs Juliana Neves da Costa (Brazil), Dr Amy Elizabeth Hunter 
(United Kingdom) 

15:00 - 15:30  COFFEE BREAK 

15:30 - 17:00   WORKSHOP 14 - BLADDER MANAGEMENT: 
MERGING PATIENT-CENTRED CARE WITH 
EVIDENCE-BASED RESEARCH 
 Pavilion 9 
 Chair: Diane Newman (United States),
Speakers: Tomas Griebling (United States), Angie Rantell 
(United Kingdom), Sharon Eustice (United Kingdom) 

15:30 - 17:00   WORKSHOP 15 - THE ROLE OF ULTRASOUND 
IMAGING IN WORK-UP AND MANAGEMENT 
OF MESH COMPLICATIONS 
 Brasilia  1 
 Chair: SEYED Shobeiri (United States),
Speakers: Jonia Alshiek (Israel), Talia Friedman (Israel) 

15:30 - 17:00   WORKSHOP 16 - CLINICAL APPLICATION 
OF THE AUA/SUFU GUIDELINE FOR 
INCONTINENCE AFTER PROSTATE 
TREATMENT 
 Brasilia 4 
 Chair: Daniel Kirages (United States),
Speakers: Jaspreet Sandhu (United States), Kurt McCammon 
(United States), Ouida Westney (United States) 

15:30 - 17:00  EARLY CAREER SESSION 
 Brasilia 5 
 Chairs: Dr Amy D. Dobberfuhl (United States), Dr Mikolaj 
Przydacz (Poland) 

15:30 - 17:00  ICS ETHICS COMMITTEE 
 Meeting Room 3 
 Chair: Dr Nina Sarah Davis (United States)
Members: Prof Mauro Cervigni (Italy), Dr Ruwan Janaka 
Fernando (United Kingdom), Antonella Giannantoni (Italy), 
Dr Alvaro Bedoya-Ronga (United Kingdom), Mrs Heidi FA 
Moossdor� -Steinhauser (Netherlands), Dr Martha Spencer 
(Canada), Dr Anne M Suskind (United States), Dr Elise Jaques 
Billings De (United States), Ms Tamara Dickinson (United 
States) 

17:00 - 19:00   WELCOME RECEPTION IN EXHIBITION HALL 

19:00 - 23:00   EARLY CAREER PROFESSIONALS NIGHT OUT 

THURSDAY 19TH NOVEMBER 

08:15 - 08:30  WELCOME AND OPENING WORDS 
 Pavilion 9 
 Chairs: Prof David Castro-Diaz (Spain), Prof Gamal M 
Ghoniem (United States) 

08:30 - 09:00   STATE OF THE ART LECTURE 1 - PLACEBO 
EFFECT ON LUTS 
 Pavilion 9 
 Chairs: Prof David Castro-Diaz (Spain), Prof Gamal M 
Ghoniem (United States)
Speaker: Dr Alan J Wein (United States) 
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10:30 - 11:30   ICS CHILDRENS AND YOUNG ADULTS 
COMMITTEE 
 Meeting Room 3 
 Chair: Ms Ashani Couchman (Australia)
Members: Mr Marcus John Drake (United Kingdom), 
Giovanni Mosiello (Italy), Dr Stuart B Bauer (United States), 
Prof Rien Johan Marien Nijman (Netherlands), Giuseppe 
Masnata (Italy), Mrs Dragana Dragan Zivkovic (Serbia), Israel 
Franco (United States), Dr Jennifer Dart Yin Sihoe (Hong 
Kong), Dr Beulah Jebakani (India) 

10:30 - 11:00  COFFEE BREAK 

11:00 - 12:30   WORKSHOP 6 - ICS CORE CURRICULUM 
(FREE): USERS' GUIDES TO PRACTICAL 
INTERPRETATION OF RESEARCH EVIDENCE 
FOR SHARED DECISION MAKING 
 Pavilion 9 
 Chair: Marco Blanker (Netherlands),
Speakers: Kari Tikkinen (Finland), Philippe Violette (Canada), 
Rufus Cartwright (United Kingdom) 

11:00 - 12:30   WORKSHOP 7 - MANAGEMENT OF 
COMPLICATIONS OF MESH PROLAPSE 
AND SLING SURGERY - DEMONSTRATION 
THROUGH SURGICAL VIDEO CASES 
 Brasilia  1 
 Chair: Howard Goldman (United States),
Speakers: Sandip Vasavada (United States), Mauro Cervigni 
(Italy), Karen Guerrero (United Kingdom), Paraskeve 
Granitsiotis (United Kingdom) 

11:00 - 12:30   WORKSHOP 8 - BLADDER AND BOWEL 
DYSFUNCTION IN NEUROGENIC PATIENTS 
 Brasilia 4 
 Chair: Michele Spinelli (Italy),
Speakers: Julien Renard (Switzerland), Gianluca Sampogna 
(Italy) 

11:00 - 12:30  WORKSHOP 9 - CONTEMPORARY 
MANAGEMENT OF FEMALE STRESS URINARY 
INCONTINENCE 
 Brasilia 5 
 Chair: Rizwan Hamid (United Kingdom),
Speakers: Roger Dmochowski (United States), Christopher 
Chapple (United Kingdom), Tomi Mikkola (Finland) 

11:30 - 12:30  ICS URODYNAMICS COMMITTEE 
 Meeting Room 3 
 Chair: Prof Enrico Finazzi Agrò (Italy)
Members: Dr John PFA Heesakkers (Netherlands), Dr 
Alexandre Fornari (Brazil), Dr Michael Louis Guralnick 
(United States), Mr Christopher Harding (United Kingdom), 
Prof Tufan Tarcan (Turkey), Dr Luis Miguel Abranches-
Monteiro (Portugal), Maurizio Serati (Italy), Mr Eskinder 
Solomon (United Kingdom) 

12:30 - 15:30  ICS EDUCATION COMMITTEE 
 Meeting Room 2 
 Chair: Dr Elise Jaques Billings De (United States)
Members: Prof David Castro-Diaz (Spain), Mrs Paula 
Igualada-Martinez (United Kingdom), Dr Alex Digesu (United 
Kingdom), Mrs Frankie Bates (Canada), Prof Enrico Finazzi 
Agrò (Italy), Dr Matthew Oliver Fraser (United States), Dr 
Mikolaj Przydacz (Poland), Dr Nikolaus Veit-Rubin (Austria), 
Dr Amy D. Dobberfuhl (United States) 

12:30 - 13:30  ICS DEVELOPING WORLD COMMITTEE 
 Meeting Room 3 
 Chair: Prof Sherif Mourad (Egypt)
Members: Dr Alex Tong-Long Lin (Taiwan), Dr Ajay Singla 
(United States), Dr Margaret McDougald (United Kingdom), 
Laleh Amini Ricard (France), Ms Kate Sloane (Australia) 

12:30 - 13:30  BREAK 

13:30 - 15:00   WORKSHOP 10 - ICS INSTITUTE OF 
ANORECTAL DYSFUNCTION: OBSTRUCTIVE 
DEFECATION SYNDROME: CONSERVATIVE 
AND SURGICAL TREATMENT 
 Pavilion 9 
 Chair: Linda Ferrari (United Kingdom),
Speakers: Alison Hainsworth (United Kingdom), Liliana 
Bordeianou (United States), Paula Igualada-Martinez (United 
Kingdom) 

13:30 - 16:30   WORKSHOP 11 - ICS INSTITUTE OF 
UROGYNAECOLOGY AND FEMALE & 
FUNCTIONAL UROLOGY: LAPAROSCOPIC 
SACROPEXY HANDS-ON 
 Brasilia 2 
 Chair: Elisabetta Costantini (Italy),
Speakers: Nikolaus Veit-Rubin (Austria), Joan Melendez-
Munoz (Spain), Rufus Cartwright (United Kingdom), Bruno 
Deval (France), Mija Blaganje (Slovenia) 



ICS 2020 • S3

Thursday 19th November

13:30 - 15:00   WORKSHOP 12 - PELVIC FLOOR ULTRASOUND 
IN ASSESSMENT OF COMPLEX VOIDING 
DYSFUNCTION AND MESH COMPLICATIONS 
 Brasilia  1 
 Chair: Lewis Chan (Australia),
Speakers: Vincent Tse (Australia), Stephanie The (Australia), 
Sean Mungovan (Australia) 

13:30 - 15:00   WORKSHOP 13 - MANAGEMENT OF FEMALE 
LOWER URINARY TRACT DYSFUNCTION 
SECONDARY TO LONG TERM RADIATION 
EFFECTS: A CASE BASED APPROACH 
 Brasilia 4 
 Chair: Ayman Mahdy (United States),
Speakers: David Ginsberg (United States), Angelo Gousse 
(United States) 

13:30 - 15:30  ICS NURSING COMMITTEE 
 Meeting Room 3 
 Chair: Prof Donna Zimmaro Bliss (United States)
Members: Dr Cristina Naranjo Ortiz (United States), Ms 
Tamara Dickinson (United States), Dr Joan Ostaszkiewicz 
(Australia), Dr Joanne Patterson Robinson (United States), Dr 
Sandra J Engberg (United States), Miss Angie Rantell (United 
Kingdom), Prof Jo Booth (United Kingdom), Ms Joanne 
Margaret Dean (Australia), Lisa Krabbenhoft (United States), 
Mrs Juliana Neves da Costa (Brazil), Dr Amy Elizabeth Hunter 
(United Kingdom) 

15:00 - 15:30  COFFEE BREAK 

15:30 - 17:00   WORKSHOP 14 - BLADDER MANAGEMENT: 
MERGING PATIENT-CENTRED CARE WITH 
EVIDENCE-BASED RESEARCH 
 Pavilion 9 
 Chair: Diane Newman (United States),
Speakers: Tomas Griebling (United States), Angie Rantell 
(United Kingdom), Sharon Eustice (United Kingdom) 

15:30 - 17:00   WORKSHOP 15 - THE ROLE OF ULTRASOUND 
IMAGING IN WORK-UP AND MANAGEMENT 
OF MESH COMPLICATIONS 
 Brasilia  1 
 Chair: SEYED Shobeiri (United States),
Speakers: Jonia Alshiek (Israel), Talia Friedman (Israel) 

15:30 - 17:00   WORKSHOP 16 - CLINICAL APPLICATION 
OF THE AUA/SUFU GUIDELINE FOR 
INCONTINENCE AFTER PROSTATE 
TREATMENT 
 Brasilia 4 
 Chair: Daniel Kirages (United States),
Speakers: Jaspreet Sandhu (United States), Kurt McCammon 
(United States), Ouida Westney (United States) 

15:30 - 17:00  EARLY CAREER SESSION 
 Brasilia 5 
 Chairs: Dr Amy D. Dobberfuhl (United States), Dr Mikolaj 
Przydacz (Poland) 

15:30 - 17:00  ICS ETHICS COMMITTEE 
 Meeting Room 3 
 Chair: Dr Nina Sarah Davis (United States)
Members: Prof Mauro Cervigni (Italy), Dr Ruwan Janaka 
Fernando (United Kingdom), Antonella Giannantoni (Italy), 
Dr Alvaro Bedoya-Ronga (United Kingdom), Mrs Heidi FA 
Moossdor� -Steinhauser (Netherlands), Dr Martha Spencer 
(Canada), Dr Anne M Suskind (United States), Dr Elise Jaques 
Billings De (United States), Ms Tamara Dickinson (United 
States) 

17:00 - 19:00   WELCOME RECEPTION IN EXHIBITION HALL 

19:00 - 23:00   EARLY CAREER PROFESSIONALS NIGHT OUT 

THURSDAY 19TH NOVEMBER 

08:15 - 08:30  WELCOME AND OPENING WORDS 
 Pavilion 9 
 Chairs: Prof David Castro-Diaz (Spain), Prof Gamal M 
Ghoniem (United States) 

08:30 - 09:00   STATE OF THE ART LECTURE 1 - PLACEBO 
EFFECT ON LUTS 
 Pavilion 9 
 Chairs: Prof David Castro-Diaz (Spain), Prof Gamal M 
Ghoniem (United States)
Speaker: Dr Alan J Wein (United States) 

ICS 2020 Las Vegas Scienti� c Programme

10:30 - 11:30   ICS CHILDRENS AND YOUNG ADULTS 
COMMITTEE 
 Meeting Room 3 
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Members: Dr Alex Tong-Long Lin (Taiwan), Dr Ajay Singla 
(United States), Dr Margaret McDougald (United Kingdom), 
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12:30 - 14:30   ICS BOARD OF TRUSTEES & COMMITTEE 
CHAIRS 
 Meeting Room 2 
 Chair: Prof David Castro-Diaz (Spain)
Committee Members: Prof Ervin Kocjancic (United 
States), Prof Jian Guo Wen (China), Dr Peter F.W.M. Rosier 
(Netherlands), Prof Karl-Erik Andersson (United States), Prof 
Emre Huri (Turkey), Prof Mauro Cervigni (Italy), Dr Lori A 
Birder (United States), Prof Donna Zimmaro Bliss (United 
States), Prof Emmanuel Jean Chartier-Kastler (France), Mr 
Marcus John Drake (United Kingdom), Prof Philip Edward 
Van Kerrebroeck (Belgium), Prof Carlos Levi D'Ancona 
(Brazil), Dr John PFA Heesakkers (Netherlands), Dr Elise 
Jaques Billings De (United States), Dr Kristene E Whitmore 
(United States), Dr Melanie Morin (Canada), Dr Sandra J 
Engberg (United States), Prof Enrico Finazzi Agrò (Italy), Mr 
Laurence Stewart (United Kingdom), Prof Sherif Mourad 
(Egypt), Dr Alex Tong-Long Lin (Taiwan), Prof Bernard T 
Haylen (Australia), Dr Nina Sarah Davis (United States), Dr 
Cristina Naranjo Ortiz (United States), Ms Ashani Couchman 
(Australia), Mr Alexis M P Schizas (United Kingdom), Mr 
Rizwan Hamid (United Kingdom), Dr Heather Lynn Moky 
(United States), Dr Ran Pang (China), Prof Cristiane Carboni 
(Brazil), Dr Nikolaus Veit-Rubin (Austria) 

12:30 - 13:30   BREAK, EXHIBITION + S8 OPEN DISCUSSION 
EPOSTERS 

13:30 - 14:30   ROUND TABLE DISCUSSION 1 - IF YOU 
CAN’T STAND THE HEAT…. APPRAISING THE 
EVIDENCE FOR THERMAL THERAPY IN LOWER 
URINARY TRACT DYSFUNCTION 
 Pavilion 9 
 Chair: Mr Dudley Timothy Robinson (United Kingdom)
Speakers: Prof Linda Cardozo (United Kingdom), Prof 
Stefano Salvatore (Italy), Dr Cheryl Bernadette Iglesia 
(United States), Prof Seyed Shobeiri (United States) 

13:30 - 14:30   ROUND TABLE DISCUSSION 2 - POTPOURRI 
OF INDWELLING CATHETERS: WASHOUTS, 
COLLABORATIVE RESEARCH AND MORE 
 Brasilia 2 
 Chair: Dr Diane K Newman (United States) 

13:30 - 14:30   ROUND TABLE DISCUSSION 3 - NEW UDS 
TECHNOLOGY 
 Brasilia  1 
 Chair: Prof Marcio Augusto Averbeck (Brazil)
Speakers: Dr Margot Damaser (United States), Prof Enrico 
Finazzi Agrò (Italy), Dr Adam Philip Klausner (United States) 

13:30 - 14:30   ROUND TABLE DISCUSSION 4 - MALE 
INCONTINENCE AND ERECTILE 
DYSFUNCTION FOLLOWING 
PROSTATECTOMY 
 Brasilia 4 
 Chair: Dr Heather Lynn Moky (United States)
Speakers: Miss Adelia Lucio (Brazil), Prof Paul Hodges 
(Australia), Dr Cristina Naranjo Ortiz (United States) 

13:30 - 14:00   SPOTLIGHT ON 1 - SPOTLIGHT ON IUGA: 
CHILDBIRTH! WILL MY PELVIC FLOOR EVER 
BE THE SAME AGAIN? 
 Brasilia 5 
 Chair: Dr Howard B Goldman (United States)
Speaker: Dr Ranee Thakar (United Kingdom) 

14:00 - 14:30   SPOTLIGHT ON 2 - SPOTLIGHT ON 
SUFU: FRAILTY AND OTHER IMPORTANT 
CONSIDERATIONS IN OLDER ADULTS WITH 
PELVIC FLOOR DISORDERS 
 Brasilia 5 
 Speaker: Dr Anne M Suskind (United States) 

14:30 - 16:00   SESSION 9 (PODIUM SHORT ORAL) - 
INCONTINENCE FROM PROSTATE CANCER 
TREATMENT 
 Abstracts 131-142 
 Pavilion 9 
 Chairs: Prof Carlos Levi D'Ancona (Brazil), Dr Ajay Singla 
(United States) 

14:30 - 16:00   WORKSHOP 21 - ICS CORE CURRICULUM 
(FREE): PROMOTING BLADDER AND PELVIC 
HEALTH IN POPULATIONS WITH CONTINENCE 
VULNERABILITY 
 Brasilia 2 
 Chair: Angie Rantell (United Kingdom),
Speakers: Lori Saiki (United States), Lisa Krabbenhoft (United 
States), Amy Hull (United States) 

14:30 - 16:00   SESSION 10 (PODIUM SHORT ORAL) - 
FEMALE LOWER URINARY TRACT SYMPTOMS 
 Abstracts 143-154 
 Brasilia  1 
 Chair: Prof Jerry G Blaivas (United States) 

14:30 - 16:00   SESSION 11 (PODIUM SHORT ORAL) - 
THERAPEUTIC MECHANISMS 
 Abstracts 155-166 
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09:00 - 10:30   SESSION 1 (PODIUM) - BEST UROLOGY 
 Abstracts 1-6 
 Pavilion 9 
 Chairs: Prof David Castro-Diaz (Spain), Prof Gamal M 
Ghoniem (United States) 

09:00 - 10:30   SESSION 2 (PODIUM SHORT ORAL) - STRESS 
URINARY INCONTINENCE 
 Abstracts 7-18 
 Brasilia 2 
 Chairs: Mr Dudley Timothy Robinson (United Kingdom), Dr 
Michael E Albo (United States) 

09:00 - 10:30   SESSION 3 (PODIUM SHORT ORAL) - 
CONSERVATIVE MANAGEMENT 
 Abstracts 19-30 
 Brasilia  1 
 Chairs: Dr Melanie Morin (Canada), Ms Tamara Dickinson 
(United States) 

09:00 - 10:30   WORKSHOP 17 - ICS CORE CURRICULUM 
(FREE):UPDATES IN DIAGNOSIS AND 
TREATMENT OF NEUROGENIC BLADDER IN 
CHILDREN AND ADOLESCENT 
 Brasilia 4 
 Chair: Jian Guo Wen (China),
Speakers: Israel Franco (United States), Soren Rittig 
(Denmark) 

09:00 - 10:30   WORKSHOP 18 - ICS CORE CURRICULUM 
(FREE): NEUROUROLOGY IN 2020 
 Brasilia 5 
 Chair: Sanjay Sinha (India),
Speakers: Charalampos Konstantinidis (Greece), Desiree 
Vrijens (Netherlands), Carlos D'Ancona (Brazil) 

09:00 - 10:30  ICS MEETINGS COMMITTEE 
 Meeting Room 2 
 Chair: Prof David Castro-Diaz (Spain)
Members: Prof Mauro Cervigni (Italy), Dr Lori A Birder 
(United States), Mr Marcus John Drake (United Kingdom), 
Prof Philip Edward Van Kerrebroeck (Belgium), Prof 
Carlos Levi D'Ancona (Brazil), Dr John PFA Heesakkers 
(Netherlands), Dr Alex Tong-Long Lin (Taiwan), Dr Cristina 
Naranjo Ortiz (United States) 

10:30 - 11:00   SESSION 4 (OPEN DISCUSSION EPOSTER) - 
EPOSTER 1 
 Abstracts 31-45 
 Exhibition Hall 

10:30 - 11:00   BREAK, EXHIBITION + S4 OPEN DISCUSSION 
EPOSTERS 

11:00 - 12:30   SESSION 5 (PODIUM SHORT ORAL) - OAB: 
NEUROMODULATION AND UNUSUAL 
ASSOCIATIONS 
 Abstracts 46-57 
 Pavilion 9 
 Chairs: Prof Philip Edward Van Kerrebroeck (Belgium), Dr 
Michael Joseph Kennelly (United States) 

11:00 - 12:30   SESSION 6 (PODIUM SHORT ORAL) - 
PROLAPSE 
 Abstracts 58-69 
 Brasilia 2 
 Chairs: Prof Mauro Cervigni (Italy), Dr Charles W Nager 
(United States) 

11:00 - 12:30   SESSION 7 (PODIUM SHORT ORAL) - BEST 
BOWEL DYSFUNCTION 
 Abstracts 70-75 
 Brasilia  1 
 Chair: Dr Liliana Bordeianou (United States) 

11:00 - 12:30   WORKSHOP 19 - ICS CORE CURRICULUM 
(FREE): INSTITUTE OF PHYSIOTHERAPY: 
NEW FRONTIERS IN CONSERVATIVE 
MANAGEMENT FOR PELVIC FLOOR 
DYSFUNCTION IN CONJUNCTION WITH THE 
ICS PHYSIOTHERAPY COMMITTEE 
 Brasilia 4 
 Chair: Cristiane Carboni (Brazil),
Speakers: Melanie Morin (Canada), Heather Moky (United 
States), Serge Marchand (Canada) 

11:00 - 12:30   WORKSHOP 20 - ICS INSTITUTE OF MALE 
LUTS AND LUTD: NON INVASIVE EVALUATION 
OF BLADDER OUTLET OBSTRUCTION 
 Brasilia 5 
 Chair: Carlos D'Ancona (Brazil),
Speakers: Andrew Gammie (United Kingdom), Matthias 
Oelke (Germany), Gommert van Koeveringe (Netherlands) 

12:30 - 13:30   SESSION 8 (OPEN DISCUSSION EPOSTER) - 
EPOSTER 2 
 Abstracts 76-130 
 Exhibition Hall 
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States), Prof Jian Guo Wen (China), Dr Peter F.W.M. Rosier 
(Netherlands), Prof Karl-Erik Andersson (United States), Prof 
Emre Huri (Turkey), Prof Mauro Cervigni (Italy), Dr Lori A 
Birder (United States), Prof Donna Zimmaro Bliss (United 
States), Prof Emmanuel Jean Chartier-Kastler (France), Mr 
Marcus John Drake (United Kingdom), Prof Philip Edward 
Van Kerrebroeck (Belgium), Prof Carlos Levi D'Ancona 
(Brazil), Dr John PFA Heesakkers (Netherlands), Dr Elise 
Jaques Billings De (United States), Dr Kristene E Whitmore 
(United States), Dr Melanie Morin (Canada), Dr Sandra J 
Engberg (United States), Prof Enrico Finazzi Agrò (Italy), Mr 
Laurence Stewart (United Kingdom), Prof Sherif Mourad 
(Egypt), Dr Alex Tong-Long Lin (Taiwan), Prof Bernard T 
Haylen (Australia), Dr Nina Sarah Davis (United States), Dr 
Cristina Naranjo Ortiz (United States), Ms Ashani Couchman 
(Australia), Mr Alexis M P Schizas (United Kingdom), Mr 
Rizwan Hamid (United Kingdom), Dr Heather Lynn Moky 
(United States), Dr Ran Pang (China), Prof Cristiane Carboni 
(Brazil), Dr Nikolaus Veit-Rubin (Austria) 

12:30 - 13:30   BREAK, EXHIBITION + S8 OPEN DISCUSSION 
EPOSTERS 

13:30 - 14:30   ROUND TABLE DISCUSSION 1 - IF YOU 
CAN’T STAND THE HEAT…. APPRAISING THE 
EVIDENCE FOR THERMAL THERAPY IN LOWER 
URINARY TRACT DYSFUNCTION 
 Pavilion 9 
 Chair: Mr Dudley Timothy Robinson (United Kingdom)
Speakers: Prof Linda Cardozo (United Kingdom), Prof 
Stefano Salvatore (Italy), Dr Cheryl Bernadette Iglesia 
(United States), Prof Seyed Shobeiri (United States) 

13:30 - 14:30   ROUND TABLE DISCUSSION 2 - POTPOURRI 
OF INDWELLING CATHETERS: WASHOUTS, 
COLLABORATIVE RESEARCH AND MORE 
 Brasilia 2 
 Chair: Dr Diane K Newman (United States) 

13:30 - 14:30   ROUND TABLE DISCUSSION 3 - NEW UDS 
TECHNOLOGY 
 Brasilia  1 
 Chair: Prof Marcio Augusto Averbeck (Brazil)
Speakers: Dr Margot Damaser (United States), Prof Enrico 
Finazzi Agrò (Italy), Dr Adam Philip Klausner (United States) 

13:30 - 14:30   ROUND TABLE DISCUSSION 4 - MALE 
INCONTINENCE AND ERECTILE 
DYSFUNCTION FOLLOWING 
PROSTATECTOMY 
 Brasilia 4 
 Chair: Dr Heather Lynn Moky (United States)
Speakers: Miss Adelia Lucio (Brazil), Prof Paul Hodges 
(Australia), Dr Cristina Naranjo Ortiz (United States) 

13:30 - 14:00   SPOTLIGHT ON 1 - SPOTLIGHT ON IUGA: 
CHILDBIRTH! WILL MY PELVIC FLOOR EVER 
BE THE SAME AGAIN? 
 Brasilia 5 
 Chair: Dr Howard B Goldman (United States)
Speaker: Dr Ranee Thakar (United Kingdom) 

14:00 - 14:30   SPOTLIGHT ON 2 - SPOTLIGHT ON 
SUFU: FRAILTY AND OTHER IMPORTANT 
CONSIDERATIONS IN OLDER ADULTS WITH 
PELVIC FLOOR DISORDERS 
 Brasilia 5 
 Speaker: Dr Anne M Suskind (United States) 

14:30 - 16:00   SESSION 9 (PODIUM SHORT ORAL) - 
INCONTINENCE FROM PROSTATE CANCER 
TREATMENT 
 Abstracts 131-142 
 Pavilion 9 
 Chairs: Prof Carlos Levi D'Ancona (Brazil), Dr Ajay Singla 
(United States) 

14:30 - 16:00   WORKSHOP 21 - ICS CORE CURRICULUM 
(FREE): PROMOTING BLADDER AND PELVIC 
HEALTH IN POPULATIONS WITH CONTINENCE 
VULNERABILITY 
 Brasilia 2 
 Chair: Angie Rantell (United Kingdom),
Speakers: Lori Saiki (United States), Lisa Krabbenhoft (United 
States), Amy Hull (United States) 

14:30 - 16:00   SESSION 10 (PODIUM SHORT ORAL) - 
FEMALE LOWER URINARY TRACT SYMPTOMS 
 Abstracts 143-154 
 Brasilia  1 
 Chair: Prof Jerry G Blaivas (United States) 

14:30 - 16:00   SESSION 11 (PODIUM SHORT ORAL) - 
THERAPEUTIC MECHANISMS 
 Abstracts 155-166 

ICS 2020 Las Vegas Scienti� c Programme

09:00 - 10:30   SESSION 1 (PODIUM) - BEST UROLOGY 
 Abstracts 1-6 
 Pavilion 9 
 Chairs: Prof David Castro-Diaz (Spain), Prof Gamal M 
Ghoniem (United States) 

09:00 - 10:30   SESSION 2 (PODIUM SHORT ORAL) - STRESS 
URINARY INCONTINENCE 
 Abstracts 7-18 
 Brasilia 2 
 Chairs: Mr Dudley Timothy Robinson (United Kingdom), Dr 
Michael E Albo (United States) 

09:00 - 10:30   SESSION 3 (PODIUM SHORT ORAL) - 
CONSERVATIVE MANAGEMENT 
 Abstracts 19-30 
 Brasilia  1 
 Chairs: Dr Melanie Morin (Canada), Ms Tamara Dickinson 
(United States) 

09:00 - 10:30   WORKSHOP 17 - ICS CORE CURRICULUM 
(FREE):UPDATES IN DIAGNOSIS AND 
TREATMENT OF NEUROGENIC BLADDER IN 
CHILDREN AND ADOLESCENT 
 Brasilia 4 
 Chair: Jian Guo Wen (China),
Speakers: Israel Franco (United States), Soren Rittig 
(Denmark) 

09:00 - 10:30   WORKSHOP 18 - ICS CORE CURRICULUM 
(FREE): NEUROUROLOGY IN 2020 
 Brasilia 5 
 Chair: Sanjay Sinha (India),
Speakers: Charalampos Konstantinidis (Greece), Desiree 
Vrijens (Netherlands), Carlos D'Ancona (Brazil) 

09:00 - 10:30  ICS MEETINGS COMMITTEE 
 Meeting Room 2 
 Chair: Prof David Castro-Diaz (Spain)
Members: Prof Mauro Cervigni (Italy), Dr Lori A Birder 
(United States), Mr Marcus John Drake (United Kingdom), 
Prof Philip Edward Van Kerrebroeck (Belgium), Prof 
Carlos Levi D'Ancona (Brazil), Dr John PFA Heesakkers 
(Netherlands), Dr Alex Tong-Long Lin (Taiwan), Dr Cristina 
Naranjo Ortiz (United States) 

10:30 - 11:00   SESSION 4 (OPEN DISCUSSION EPOSTER) - 
EPOSTER 1 
 Abstracts 31-45 
 Exhibition Hall 

10:30 - 11:00   BREAK, EXHIBITION + S4 OPEN DISCUSSION 
EPOSTERS 

11:00 - 12:30   SESSION 5 (PODIUM SHORT ORAL) - OAB: 
NEUROMODULATION AND UNUSUAL 
ASSOCIATIONS 
 Abstracts 46-57 
 Pavilion 9 
 Chairs: Prof Philip Edward Van Kerrebroeck (Belgium), Dr 
Michael Joseph Kennelly (United States) 

11:00 - 12:30   SESSION 6 (PODIUM SHORT ORAL) - 
PROLAPSE 
 Abstracts 58-69 
 Brasilia 2 
 Chairs: Prof Mauro Cervigni (Italy), Dr Charles W Nager 
(United States) 

11:00 - 12:30   SESSION 7 (PODIUM SHORT ORAL) - BEST 
BOWEL DYSFUNCTION 
 Abstracts 70-75 
 Brasilia  1 
 Chair: Dr Liliana Bordeianou (United States) 

11:00 - 12:30   WORKSHOP 19 - ICS CORE CURRICULUM 
(FREE): INSTITUTE OF PHYSIOTHERAPY: 
NEW FRONTIERS IN CONSERVATIVE 
MANAGEMENT FOR PELVIC FLOOR 
DYSFUNCTION IN CONJUNCTION WITH THE 
ICS PHYSIOTHERAPY COMMITTEE 
 Brasilia 4 
 Chair: Cristiane Carboni (Brazil),
Speakers: Melanie Morin (Canada), Heather Moky (United 
States), Serge Marchand (Canada) 

11:00 - 12:30   WORKSHOP 20 - ICS INSTITUTE OF MALE 
LUTS AND LUTD: NON INVASIVE EVALUATION 
OF BLADDER OUTLET OBSTRUCTION 
 Brasilia 5 
 Chair: Carlos D'Ancona (Brazil),
Speakers: Andrew Gammie (United Kingdom), Matthias 
Oelke (Germany), Gommert van Koeveringe (Netherlands) 

12:30 - 13:30   SESSION 8 (OPEN DISCUSSION EPOSTER) - 
EPOSTER 2 
 Abstracts 76-130 
 Exhibition Hall 
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FRIDAY 20TH NOVEMBER 

07:30 - 08:30   UROVANT SCIENCES SATELLITE SYMPOSIUM 
- NON-CME 
 Pavilion 9 

08:00 - 15:00  19TH PHYSIOTHERAPY FORUM 
 Brasilia 5 
 Chair: Nelly Faghani (Canada)
Speakers: Dr Sinéad Patricia Dufour (Canada), Dr Linda 
McLean (Canada), Dr Carina Marie Siracusa (United States), 
Julie Wiebe (United States), Susan Clinton (United States), 
Sandy Hilton (United States), Serge Marchand (Canada), 
Dr Rhonda Kay Kotarinos (United States), Dr Heather Lynn 
Moky (United States), Prof Paul Hodges (Australia)
Members: Mrs Paula Igualada-Martinez (United Kingdom), 
Miss Adelia Lucio (Brazil), Dr Cristina Naranjo Ortiz (United 
States), Prof Cristiane Carboni (Brazil), Miss Jenni� er Voelkl 
(Colombia), Prof Gustavo Latorre (Brazil) 

08:00 - 09:00   NAU EDITORIAL BOARD MEETING 
 Meeting Room 1 
 Chair: Dr Roger Roman Dmochowski (United States) 

09:00 - 09:30   STATE OF THE ART LECTURE 2 - EVIDENCE 
BASED REVIEW OF TRANSVAGINAL 
HYSTEROPEXY FOR UTEROVAGINAL 
PROLAPSE 
 Pavilion 9 
 Chair: Dr Vani Dandolu (United States)
Speaker: Prof Holly E Richter (United States) 

09:30 - 11:00   SESSION 16 (PODIUM) - BEST 
UROGYNAECOLOGY 
 Abstracts 223-228 
 Pavilion 9 
 Chairs: Dr Alex Digesu (United Kingdom), Dr Elise Jaques 
Billings De (United States) 

09:30 - 11:00   SESSION 17 (PODIUM SHORT ORAL) - OAB: 
NEUROTOXIN AND IMAGING 
 Abstracts 229-240 
 Brasilia 2 
 Chairs: Dr John PFA Heesakkers (Netherlands), Dr Victor 
William Nitti (United States) 

09:30 - 11:00   SESSION 18 (PODIUM SHORT ORAL) - MALE 
VOIDING DYSFUNCTION AND LUTS 1 
 Abstracts 241-252 

 Brasilia  1 
 Chair: Prof Sherif Mourad (Egypt) 

09:30 - 11:00   SESSION 19 (PODIUM) - BEST BASIC SCIENCE 
 Abstracts 253-258 
 Brasilia 4 
 Chairs: Prof Christopher Henry Fry (United Kingdom), Dr 
Toby C. Chai (United States) 

11:00 - 11:30   SESSION 20 (OPEN DISCUSSION EPOSTER) - 
EPOSTER 4 
 Abstracts 259-281 
 Exhibition Hall 

11:00 - 11:30   BREAK, EXHIBITION + S20 OPEN DISCUSSION 
EPOSTERS 

11:30 - 12:30   ROUND TABLE DISCUSSION 5 - ROBOTIC 
FUNCTIONAL UROLOGY: FACT OR FICTION? 
 Pavilion 9 
 Chair: Elisabetta Costantini (Italy)
Speakers: Prof Emmanuel Jean Chartier-Kastler (France), 
Prof Ervin Kocjancic (United States), Dr Roger Roman 
Dmochowski (United States) 

11:30 - 12:30   ROUND TABLE DISCUSSION 6 - YOUR STRESS 
INCONTINENCE SURGERY FAILED - NOW 
WHAT? 
 Brasilia 2 
 Chair: Prof Helen Elizabeth O'Connell (Australia)
Speakers: Dr Vivian Sung, MD, MPH (United States), Dr Sanjay 
Sinha (India), Dr Rufus Cartwright (United Kingdom) 

11:30 - 12:00   SPOTLIGHT ON 4 - SPOTLIGHT ON: UPDATE 
ON ICS TERMINOLOGY 
 Brasilia  1 
 Chair: Prof Bernard T Haylen (Australia) 

12:00 - 12:30   SPOTLIGHT ON 5 - SPOTLIGHT ON INUS: 
BLADDER MANAGEMENT AFTER SCI: 
SUCCESSES & CHALLENGES 
 Brasilia  1 
 Speakers: Dr Blayne Welk (Canada), Dr Michael Joseph 
Kennelly (United States), Prof Marcio Augusto Averbeck 
(Brazil) 

ICS 2020 Las Vegas Scienti� c Programme

 Brasilia 4 
 Chairs: Prof Karl-Erik Andersson (United States), Dr David R 
Staskin (United States) 

14:30 - 16:00   WORKSHOP 22 - ICS INSTITUTE OF 
TRANSGENDER HEALTH: VAGINOPLASTY: THE 
GOOD, THE BAD AND THE UGLY IN TRANS 
FEMALE AFFIRMING SURGERY 
 Brasilia 5 
 Chair: Ervin Kocjancic (United States),
Speakers: Cecille Ferrando (United States), Ömer Acar 
(Turkey) 

14:30 - 16:00   WORKSHOP 23 - ICS CORE CURRICULUM 
(FREE): AUTONOMY AND CONSENT IN 
MODERN MEDICAL PRACTICE: A CASE-BASED 
DIALOGUE 
 Meeting Room 2 
 Chair: Nina Davis (United States),
Speakers: Antonella Giannantoni (Italy), Kristene Whitmore 
(United States) 

16:00 - 16:30  COFFEE BREAK WITH THE NURSING 
COMMITTEE 
 Brasilia 2 

16:00 - 16:30   SESSION 12 (OPEN DISCUSSION EPOSTER) - 
EPOSTER 3 
 Abstracts 167-189 
 Exhibition Hall 

16:00 - 16:30   BREAK, EXHIBITION + S12 OPEN DISCUSSION 
EPOSTERS 

16:30 - 18:07   SESSION 13 (PODIUM SHORT ORAL) - 
URODYNAMICS 1 
 Abstracts 190-201 
 Pavilion 9 
 Chairs: Mr Marcus John Drake (United Kingdom), Stephen R 
Kraus (United States) 

16:30 - 18:00  NURSES FORUM 
 Brasilia 2 
 Chair: Prof Donna Zimmaro Bliss (United States)
Speakers: Dr Mikel Gray (United States), Ms Tamara 
Dickinson (United States) 

16:30 - 18:00   SESSION 14 (PODIUM SHORT ORAL) - 
FUNCTIONAL AND MORPHOLOGICAL 
INVESTIGATIONS 
 Abstracts 202-213 
 Brasilia  1 
 Chairs: Prof Dirk de Ridder (Belgium), Dr Anthony John Kanai 
(United States) 

16:30 - 18:00  SESSION 15 (PODIUM VIDEO) - VIDEO 1: 
PROLAPSE SURGERY 
 Abstracts 214-222 
 Brasilia 4 
 Chairs: Mr Ammar Alhasso (United Kingdom), Dr Ayman 
Mahdy (United States) 

16:30 - 18:00   WORKSHOP 24 - NEUROMODULATION IN THE 
MANAGEMENT OF LOWER URINARY TRACT 
DYSFUNCTION: CURRENT BEST PRACTICE, 
INNOVATION AND THE FUTURE 
 Brasilia 5 
 Chair: Arun Sahai (United Kingdom),
Speakers: Tom Marcelissen (Netherlands), Marcio Averbeck 
(Brazil), Roger Dmochowski (United States) 

16:30 - 17:30   ICS INSTITUTE DIRECTORS MEETING 
 Meeting Room 2 
 Committee Members: Dr Nikolaus Veit-Rubin (United 
Kingdom), Dr Elise Jaques Billings De (United States), 
Prof David Castro-Diaz (Spain), Prof Carlos Levi D'Ancona 
(Brazil), Dr Kristene E Whitmore (United States), Prof Karl-
Erik Andersson (United States), Prof Emre Huri (Turkey), Mr 
Alexis M P Schizas (United Kingdom), Mr Rizwan Hamid 
(United Kingdom), Prof Jian Guo Wen (China), Dr Sandra 
J Engberg (United States), Prof Cristiane Carboni (Brazil), 
Prof Ervin Kocjancic (United States), Dr Peter F.W.M. Rosier 
(Netherlands) 

18:00 - 18:30   SPOTLIGHT ON 3 - SPOTLIGHT ON SUNA: 
DEFINING THE ROLE OF THE UROLOGY 
CONTINENCE NURSE SPECIALIST 
 Brasilia 2 
 Speaker: Donna L Thompson (United States) 
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FRIDAY 20TH NOVEMBER 

07:30 - 08:30   UROVANT SCIENCES SATELLITE SYMPOSIUM 
- NON-CME 
 Pavilion 9 

08:00 - 15:00  19TH PHYSIOTHERAPY FORUM 
 Brasilia 5 
 Chair: Nelly Faghani (Canada)
Speakers: Dr Sinéad Patricia Dufour (Canada), Dr Linda 
McLean (Canada), Dr Carina Marie Siracusa (United States), 
Julie Wiebe (United States), Susan Clinton (United States), 
Sandy Hilton (United States), Serge Marchand (Canada), 
Dr Rhonda Kay Kotarinos (United States), Dr Heather Lynn 
Moky (United States), Prof Paul Hodges (Australia)
Members: Mrs Paula Igualada-Martinez (United Kingdom), 
Miss Adelia Lucio (Brazil), Dr Cristina Naranjo Ortiz (United 
States), Prof Cristiane Carboni (Brazil), Miss Jenni� er Voelkl 
(Colombia), Prof Gustavo Latorre (Brazil) 

08:00 - 09:00   NAU EDITORIAL BOARD MEETING 
 Meeting Room 1 
 Chair: Dr Roger Roman Dmochowski (United States) 

09:00 - 09:30   STATE OF THE ART LECTURE 2 - EVIDENCE 
BASED REVIEW OF TRANSVAGINAL 
HYSTEROPEXY FOR UTEROVAGINAL 
PROLAPSE 
 Pavilion 9 
 Chair: Dr Vani Dandolu (United States)
Speaker: Prof Holly E Richter (United States) 

09:30 - 11:00   SESSION 16 (PODIUM) - BEST 
UROGYNAECOLOGY 
 Abstracts 223-228 
 Pavilion 9 
 Chairs: Dr Alex Digesu (United Kingdom), Dr Elise Jaques 
Billings De (United States) 

09:30 - 11:00   SESSION 17 (PODIUM SHORT ORAL) - OAB: 
NEUROTOXIN AND IMAGING 
 Abstracts 229-240 
 Brasilia 2 
 Chairs: Dr John PFA Heesakkers (Netherlands), Dr Victor 
William Nitti (United States) 

09:30 - 11:00   SESSION 18 (PODIUM SHORT ORAL) - MALE 
VOIDING DYSFUNCTION AND LUTS 1 
 Abstracts 241-252 

 Brasilia  1 
 Chair: Prof Sherif Mourad (Egypt) 

09:30 - 11:00   SESSION 19 (PODIUM) - BEST BASIC SCIENCE 
 Abstracts 253-258 
 Brasilia 4 
 Chairs: Prof Christopher Henry Fry (United Kingdom), Dr 
Toby C. Chai (United States) 

11:00 - 11:30   SESSION 20 (OPEN DISCUSSION EPOSTER) - 
EPOSTER 4 
 Abstracts 259-281 
 Exhibition Hall 

11:00 - 11:30   BREAK, EXHIBITION + S20 OPEN DISCUSSION 
EPOSTERS 

11:30 - 12:30   ROUND TABLE DISCUSSION 5 - ROBOTIC 
FUNCTIONAL UROLOGY: FACT OR FICTION? 
 Pavilion 9 
 Chair: Elisabetta Costantini (Italy)
Speakers: Prof Emmanuel Jean Chartier-Kastler (France), 
Prof Ervin Kocjancic (United States), Dr Roger Roman 
Dmochowski (United States) 

11:30 - 12:30   ROUND TABLE DISCUSSION 6 - YOUR STRESS 
INCONTINENCE SURGERY FAILED - NOW 
WHAT? 
 Brasilia 2 
 Chair: Prof Helen Elizabeth O'Connell (Australia)
Speakers: Dr Vivian Sung, MD, MPH (United States), Dr Sanjay 
Sinha (India), Dr Rufus Cartwright (United Kingdom) 

11:30 - 12:00   SPOTLIGHT ON 4 - SPOTLIGHT ON: UPDATE 
ON ICS TERMINOLOGY 
 Brasilia  1 
 Chair: Prof Bernard T Haylen (Australia) 

12:00 - 12:30   SPOTLIGHT ON 5 - SPOTLIGHT ON INUS: 
BLADDER MANAGEMENT AFTER SCI: 
SUCCESSES & CHALLENGES 
 Brasilia  1 
 Speakers: Dr Blayne Welk (Canada), Dr Michael Joseph 
Kennelly (United States), Prof Marcio Augusto Averbeck 
(Brazil) 

ICS 2020 Las Vegas Scienti� c Programme

 Brasilia 4 
 Chairs: Prof Karl-Erik Andersson (United States), Dr David R 
Staskin (United States) 

14:30 - 16:00   WORKSHOP 22 - ICS INSTITUTE OF 
TRANSGENDER HEALTH: VAGINOPLASTY: THE 
GOOD, THE BAD AND THE UGLY IN TRANS 
FEMALE AFFIRMING SURGERY 
 Brasilia 5 
 Chair: Ervin Kocjancic (United States),
Speakers: Cecille Ferrando (United States), Ömer Acar 
(Turkey) 

14:30 - 16:00   WORKSHOP 23 - ICS CORE CURRICULUM 
(FREE): AUTONOMY AND CONSENT IN 
MODERN MEDICAL PRACTICE: A CASE-BASED 
DIALOGUE 
 Meeting Room 2 
 Chair: Nina Davis (United States),
Speakers: Antonella Giannantoni (Italy), Kristene Whitmore 
(United States) 

16:00 - 16:30  COFFEE BREAK WITH THE NURSING 
COMMITTEE 
 Brasilia 2 

16:00 - 16:30   SESSION 12 (OPEN DISCUSSION EPOSTER) - 
EPOSTER 3 
 Abstracts 167-189 
 Exhibition Hall 

16:00 - 16:30   BREAK, EXHIBITION + S12 OPEN DISCUSSION 
EPOSTERS 

16:30 - 18:07   SESSION 13 (PODIUM SHORT ORAL) - 
URODYNAMICS 1 
 Abstracts 190-201 
 Pavilion 9 
 Chairs: Mr Marcus John Drake (United Kingdom), Stephen R 
Kraus (United States) 

16:30 - 18:00  NURSES FORUM 
 Brasilia 2 
 Chair: Prof Donna Zimmaro Bliss (United States)
Speakers: Dr Mikel Gray (United States), Ms Tamara 
Dickinson (United States) 

16:30 - 18:00   SESSION 14 (PODIUM SHORT ORAL) - 
FUNCTIONAL AND MORPHOLOGICAL 
INVESTIGATIONS 
 Abstracts 202-213 
 Brasilia  1 
 Chairs: Prof Dirk de Ridder (Belgium), Dr Anthony John Kanai 
(United States) 

16:30 - 18:00  SESSION 15 (PODIUM VIDEO) - VIDEO 1: 
PROLAPSE SURGERY 
 Abstracts 214-222 
 Brasilia 4 
 Chairs: Mr Ammar Alhasso (United Kingdom), Dr Ayman 
Mahdy (United States) 

16:30 - 18:00   WORKSHOP 24 - NEUROMODULATION IN THE 
MANAGEMENT OF LOWER URINARY TRACT 
DYSFUNCTION: CURRENT BEST PRACTICE, 
INNOVATION AND THE FUTURE 
 Brasilia 5 
 Chair: Arun Sahai (United Kingdom),
Speakers: Tom Marcelissen (Netherlands), Marcio Averbeck 
(Brazil), Roger Dmochowski (United States) 

16:30 - 17:30   ICS INSTITUTE DIRECTORS MEETING 
 Meeting Room 2 
 Committee Members: Dr Nikolaus Veit-Rubin (United 
Kingdom), Dr Elise Jaques Billings De (United States), 
Prof David Castro-Diaz (Spain), Prof Carlos Levi D'Ancona 
(Brazil), Dr Kristene E Whitmore (United States), Prof Karl-
Erik Andersson (United States), Prof Emre Huri (Turkey), Mr 
Alexis M P Schizas (United Kingdom), Mr Rizwan Hamid 
(United Kingdom), Prof Jian Guo Wen (China), Dr Sandra 
J Engberg (United States), Prof Cristiane Carboni (Brazil), 
Prof Ervin Kocjancic (United States), Dr Peter F.W.M. Rosier 
(Netherlands) 

18:00 - 18:30   SPOTLIGHT ON 3 - SPOTLIGHT ON SUNA: 
DEFINING THE ROLE OF THE UROLOGY 
CONTINENCE NURSE SPECIALIST 
 Brasilia 2 
 Speaker: Donna L Thompson (United States) 
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15:30 - 17:30   WORKSHOP 25 - ICS CORE CURRICULUM 
WORKSHOP (FREE): THE CLINICAL 
URODYNAMIC ROUND. HOW TO 
SYSTEMATICALLY EVALUATE AND REPORT 
AN INVASIVE URODYNAMIC STUDY? 
 Brasilia 5 
 Chair: Enrico Finazzi Agrò (Italy),
Speakers: Peter Rosier (Netherlands), Michael Guralnick 
(United States), Alexandre Fornari (Brazil), Eskinder Solomon 

(United Kingdom), Luis Abranches-Monteiro (Portugal), 
Tufan Tarcan (Turkey), Maurizio Serati (Italy), Christopher 
Harding (United Kingdom) 

SATURDAY 21ST NOVEMBER 

08:30 - 11:30   WORKSHOP 26 - BASIC URODYNAMICS - AN 
INTERACTIVE WORKSHOP 
 Brasilia 4 
 Chair: Andrew Gammie (United Kingdom),
Speakers: Marcus Drake (United Kingdom), Arturo Garcia-
Mora (Mexico), Hwee Lee Connie Chew (United Kingdom), 
Laura Thomas (United Kingdom) 

09:00 - 10:30   SESSION 29 (PODIUM SHORT ORAL) - OAB: 
MEDICATION AND SENSATION 
 Abstracts 439-450 
 Pavilion 9 
 Chair: Prof Christopher R Chapple (United Kingdom) 

09:00 - 10:30   SESSION 30 (PODIUM SHORT ORAL) - NEW 
FRONTIERS 
 Abstracts 451-462 
 Brasilia 2 
 Chair: Dr Margot Damaser (United States) 

09:00 - 10:30   SESSION 31 (PODIUM) - BEST CONSERVATIVE 
MANAGEMENT 
 Abstracts 463-468 
 Brasilia  1 
 Chairs: Dr Kathleen Frances Hunter (Canada), Dr Diane K 
Newman (United States) 

10:30 - 11:00   SESSION 32 (OPEN DISCUSSION EPOSTER) - 
EPOSTER 7 
 Abstracts 469-494 
 Exhibition Hall 

10:30 - 11:00   BREAK, EXHIBITION + S32 OPEN DISCUSSION 
EPOSTERS 

11:00 - 11:30   STATE OF THE ART LECTURE 3 - BUGS, 
BRAIN AND THE GUT – TOWARDS A BETTER 
UNDERSTANDING OF PATHOPHYSIOLOGY 
AND MANAGEMENT OF NEUROGENIC BOWEL 
DYSFUNCTION 
 Pavilion 9 
 Speaker: Dr Anton Emmanuel (United Kingdom) 

11:30 - 13:00   SESSION 33 (PODIUM SHORT ORAL) - 
PEDIATRIC UROLOGY / NOCTURIA 
 Abstracts 495-506 
 Pavilion 9 
 Chair: Prof Jian Guo Wen (China) 

11:30 - 13:00   SESSION 34 (PODIUM SHORT ORAL) - PELVIC 
FLOOR DYSFUNCTION 2 
 Abstracts 507-518 
 Brasilia 2 
 Chair: Dr Kathleen C Kobashi (United States) 

11:30 - 13:00   SESSION 35 (PODIUM SHORT ORAL) - 
ASSESSMENT AND PATHOPHYSIOLOGY 
 Abstracts 519-530 
 Brasilia  1 
 Chairs: Dr Chantale L Dumoulin (Canada), Dr Elizabeth R 
Shelly (United States) 

13:00 - 14:00   SESSION 36 (OPEN DISCUSSION EPOSTER) - 
EPOSTER 8 
 Abstracts 531-576 
 Exhibition Hall 

13:00 - 14:00   BREAK, EXHIBITION + S36 OPEN DISCUSSION 
EPOSTERS 

ICS 2020 Las Vegas Scienti� c Programme

12:00 - 12:30  AGM ENTRANCE SCANNING 
 Brasilia 4 

12:30 - 13:30  ICS AGM 
 Brasilia 4 
 Chair: Prof David Castro-Diaz (Spain)
Members: Prof Mauro Cervigni (Italy), Dr Lori A Birder 
(United States), Mr Marcus John Drake (United Kingdom), 
Prof Philip Edward Van Kerrebroeck (Belgium), Prof 
Carlos Levi D'Ancona (Brazil), Dr John PFA Heesakkers 
(Netherlands), Dr Alex Tong-Long Lin (Taiwan), Dr Cristina 
Naranjo Ortiz (United States) 

12:30 - 13:30   SESSION 21 (OPEN DISCUSSION EPOSTER) - 
EPOSTER 5 
 Abstracts 282-341 
 Exhibition Hall 

12:30 - 13:30   BREAK, EXHIBITION + S21 OPEN DISCUSSION 
EPOSTERS 

13:30 - 15:00   SESSION 22 (PODIUM SHORT ORAL) - 
URETHRA / PROSTATE 
 Abstracts 342-353 
 Pavilion 9 
 Chairs: Dr Alex Tong-Long Lin (Taiwan), Craig Comiter 
(United States) 

13:30 - 15:00   SESSION 23 (PODIUM SHORT ORAL) - PELVIC 
FLOOR DYSFUNCTION 1 
 Abstracts 354-365 
 Brasilia 2 
 Chairs: Dr Anna Rosamilia (Australia), Lauri Romanzi (United 
States) 

13:30 - 15:00   SESSION 24 (PODIUM SHORT ORAL) - 
SENSORY FUNCTION AND FIBROSIS 
 Abstracts 366-377 
 Brasilia  1 
 Chairs: Dr Lori A Birder (United States), Prof Georgi Petkov 
(United States) 

13:30 - 17:30   JOINT SOCIETY MEETING OF SINUG, CAU 
AND ALAPP 
 Brasilia 4 
 Chairs: Dr Salvador Arlandis Guzmán (Spain), Dr Alejandro 
Tarazona Reyes (Colombia), Dr Cleveland Antonio Beckford 
(Panama)
Speakers: Dr Montserrat Espuña Pons (Spain), Prof Nucelio 
L B M Lemos (Canada), Luis López-Fando Lavalle (Spain), 
Dr Bárbara Padilla-Fernández (Spain), Prof Paulo CR Palma 
(Brazil), Dr Christian Hector Cobreros (Argentina), Dr 
Humberto Chiang (Chile), Dr Sergio Duran (Mexico), Dr 
Mauricio Plata (Colombia), Prof Rogerio de Fraga (Brazil), 
Merycarla Pichardo (Dominican Republic), Dr Arturo Garcia-
Mora (Mexico), Prof Cassio Zanettini Riccetto (Brazil), Juan 
Fernando Cerezuela Requena (Spain), Dr virginia roncatti 
(Brazil), Prof Marcio Augusto Averbeck (Brazil), Dr Cristina 
Naranjo Ortiz (United States) 

15:00 - 15:30   SESSION 25 (OPEN DISCUSSION EPOSTER) - 
EPOSTER 6 
 Abstracts 378-404 
 Exhibition Hall 

15:00 - 15:30   BREAK, EXHIBITION + S25 OPEN DISCUSSION 
EPOSTERS 

15:30 - 17:00   SESSION 26 (PODIUM SHORT ORAL) - MALE 
VOIDING DYSFUNCTION AND LUTS 2 
 Abstracts 405-416 
 Pavilion 9 
 Chairs: Prof Vincent Tse (Australia), Dr Roger Roman 
Dmochowski (United States) 

15:30 - 17:00   SESSION 27 (PODIUM SHORT ORAL) - 
GERIATRICS AND SPECIAL POPULATION 
 Abstracts 417-428 
 Brasilia 2 
 Chairs: Prof Adrian Stuart Wagg (Canada), Anne P Cameron 
(United States) 

15:30 - 17:10  SESSION 28 (PODIUM VIDEO) - VIDEO 2: 
URETHRA AND GENDER RECONSTRUCTION 
 Abstracts 429-438 
 Brasilia  1 
 Chairs: Prof Ervin Kocjancic (United States), Dr Ann Gormley 
(United States) 
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15:30 - 17:30   WORKSHOP 25 - ICS CORE CURRICULUM 
WORKSHOP (FREE): THE CLINICAL 
URODYNAMIC ROUND. HOW TO 
SYSTEMATICALLY EVALUATE AND REPORT 
AN INVASIVE URODYNAMIC STUDY? 
 Brasilia 5 
 Chair: Enrico Finazzi Agrò (Italy),
Speakers: Peter Rosier (Netherlands), Michael Guralnick 
(United States), Alexandre Fornari (Brazil), Eskinder Solomon 

(United Kingdom), Luis Abranches-Monteiro (Portugal), 
Tufan Tarcan (Turkey), Maurizio Serati (Italy), Christopher 
Harding (United Kingdom) 

SATURDAY 21ST NOVEMBER 
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FRONTIERS 
 Abstracts 451-462 
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 Chair: Dr Margot Damaser (United States) 
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MANAGEMENT 
 Abstracts 463-468 
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 Abstracts 469-494 
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EPOSTERS 
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BRAIN AND THE GUT – TOWARDS A BETTER 
UNDERSTANDING OF PATHOPHYSIOLOGY 
AND MANAGEMENT OF NEUROGENIC BOWEL 
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 Pavilion 9 
 Speaker: Dr Anton Emmanuel (United Kingdom) 
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PEDIATRIC UROLOGY / NOCTURIA 
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 Pavilion 9 
 Chair: Prof Jian Guo Wen (China) 

11:30 - 13:00   SESSION 34 (PODIUM SHORT ORAL) - PELVIC 
FLOOR DYSFUNCTION 2 
 Abstracts 507-518 
 Brasilia 2 
 Chair: Dr Kathleen C Kobashi (United States) 

11:30 - 13:00   SESSION 35 (PODIUM SHORT ORAL) - 
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 Abstracts 519-530 
 Brasilia  1 
 Chairs: Dr Chantale L Dumoulin (Canada), Dr Elizabeth R 
Shelly (United States) 

13:00 - 14:00   SESSION 36 (OPEN DISCUSSION EPOSTER) - 
EPOSTER 8 
 Abstracts 531-576 
 Exhibition Hall 

13:00 - 14:00   BREAK, EXHIBITION + S36 OPEN DISCUSSION 
EPOSTERS 
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12:00 - 12:30  AGM ENTRANCE SCANNING 
 Brasilia 4 

12:30 - 13:30  ICS AGM 
 Brasilia 4 
 Chair: Prof David Castro-Diaz (Spain)
Members: Prof Mauro Cervigni (Italy), Dr Lori A Birder 
(United States), Mr Marcus John Drake (United Kingdom), 
Prof Philip Edward Van Kerrebroeck (Belgium), Prof 
Carlos Levi D'Ancona (Brazil), Dr John PFA Heesakkers 
(Netherlands), Dr Alex Tong-Long Lin (Taiwan), Dr Cristina 
Naranjo Ortiz (United States) 

12:30 - 13:30   SESSION 21 (OPEN DISCUSSION EPOSTER) - 
EPOSTER 5 
 Abstracts 282-341 
 Exhibition Hall 

12:30 - 13:30   BREAK, EXHIBITION + S21 OPEN DISCUSSION 
EPOSTERS 

13:30 - 15:00   SESSION 22 (PODIUM SHORT ORAL) - 
URETHRA / PROSTATE 
 Abstracts 342-353 
 Pavilion 9 
 Chairs: Dr Alex Tong-Long Lin (Taiwan), Craig Comiter 
(United States) 

13:30 - 15:00   SESSION 23 (PODIUM SHORT ORAL) - PELVIC 
FLOOR DYSFUNCTION 1 
 Abstracts 354-365 
 Brasilia 2 
 Chairs: Dr Anna Rosamilia (Australia), Lauri Romanzi (United 
States) 

13:30 - 15:00   SESSION 24 (PODIUM SHORT ORAL) - 
SENSORY FUNCTION AND FIBROSIS 
 Abstracts 366-377 
 Brasilia  1 
 Chairs: Dr Lori A Birder (United States), Prof Georgi Petkov 
(United States) 

13:30 - 17:30   JOINT SOCIETY MEETING OF SINUG, CAU 
AND ALAPP 
 Brasilia 4 
 Chairs: Dr Salvador Arlandis Guzmán (Spain), Dr Alejandro 
Tarazona Reyes (Colombia), Dr Cleveland Antonio Beckford 
(Panama)
Speakers: Dr Montserrat Espuña Pons (Spain), Prof Nucelio 
L B M Lemos (Canada), Luis López-Fando Lavalle (Spain), 
Dr Bárbara Padilla-Fernández (Spain), Prof Paulo CR Palma 
(Brazil), Dr Christian Hector Cobreros (Argentina), Dr 
Humberto Chiang (Chile), Dr Sergio Duran (Mexico), Dr 
Mauricio Plata (Colombia), Prof Rogerio de Fraga (Brazil), 
Merycarla Pichardo (Dominican Republic), Dr Arturo Garcia-
Mora (Mexico), Prof Cassio Zanettini Riccetto (Brazil), Juan 
Fernando Cerezuela Requena (Spain), Dr virginia roncatti 
(Brazil), Prof Marcio Augusto Averbeck (Brazil), Dr Cristina 
Naranjo Ortiz (United States) 

15:00 - 15:30   SESSION 25 (OPEN DISCUSSION EPOSTER) - 
EPOSTER 6 
 Abstracts 378-404 
 Exhibition Hall 

15:00 - 15:30   BREAK, EXHIBITION + S25 OPEN DISCUSSION 
EPOSTERS 

15:30 - 17:00   SESSION 26 (PODIUM SHORT ORAL) - MALE 
VOIDING DYSFUNCTION AND LUTS 2 
 Abstracts 405-416 
 Pavilion 9 
 Chairs: Prof Vincent Tse (Australia), Dr Roger Roman 
Dmochowski (United States) 

15:30 - 17:00   SESSION 27 (PODIUM SHORT ORAL) - 
GERIATRICS AND SPECIAL POPULATION 
 Abstracts 417-428 
 Brasilia 2 
 Chairs: Prof Adrian Stuart Wagg (Canada), Anne P Cameron 
(United States) 

15:30 - 17:10  SESSION 28 (PODIUM VIDEO) - VIDEO 2: 
URETHRA AND GENDER RECONSTRUCTION 
 Abstracts 429-438 
 Brasilia  1 
 Chairs: Prof Ervin Kocjancic (United States), Dr Ann Gormley 
(United States) 
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14:00 - 15:00  ROUND TABLE DISCUSSION 7 - 
ENTREPRENEURSHIP LESSONS: FROM 
DISCOVERY TO COMPANY 
 Pavilion 9 
 Chair: Prof Michael Chancellor (United States)
Speakers: Dr Samantha Pulliam (United States), Mary 
Gardner (United States) 

14:00 - 15:00   ROUND TABLE DISCUSSION 8 - MESH:  
UTILISATION, REGULATION, AND LITIGATION 
- LESSONS LEARNED 
 Brasilia 2 
 Chair: Dr Saad Juma (United States)
Speakers: Dr Wael I Agur (United Kingdom), Prof Mauro 
Cervigni (Italy), Dr Gopal Badlani (United States), Dr Charles 
W Nager (United States) 

14:00 - 15:00   ROUND TABLE DISCUSSION 9 - FIBROSIS 
AND THE LOWER URINARY TRACT: CAUSES, 
CONSEQUENCES AND CORRECTION 
 Brasilia  1 
 Chair: Prof Christopher Henry Fry (United Kingdom)
Speakers: Dr Anthony John Kanai (United States), Dr Margot 
Damaser (United States), Prof Adrian Stuart Wagg (Canada), 
Dr Lori A Birder (United States) 

14:00 - 14:30   SPOTLIGHT ON 6 - A SIZEABLE PROBLEM: 
SHOULD WE OPERATE ON THE MORBIDLY 
OBESE?  AN ETHICS DEBATE 
 Brasilia 4 
 Chair: Prof Linda Cardozo (United Kingdom)
Speakers: Ms Tamsin Greenwell (United Kingdom), Dr 
Kristene E Whitmore (United States) 

14:30 - 15:00   SPOTLIGHT ON 7 - SPOTLIGHT ON: ASCRS 
 Brasilia 4 

15:00 - 16:30   SESSION 37 (PODIUM SHORT ORAL) - 
URODYNAMICS AND BEST OF THE REST 
 Abstracts 577-588 
 Pavilion 9 
 Chairs: Dr Sender Herschorn (Canada), Dr Ouida Lenaine 
Westney (United States) 

15:00 - 16:30   SESSION 38 (PODIUM SHORT ORAL) - 
INFECTION AND POT POURRI 
 Abstracts 589-600 
 Brasilia 2 
 Chairs: Prof Nucelio L B M Lemos (Canada), Dr Vani Dandolu 
(United States) 

15:00 - 16:30   SESSION 39 (PODIUM SHORT ORAL) - 
QUALITY OF LIFE AND HEALTH DELIVERY 
 Abstracts 601-612 
 Brasilia  1 
 Chair: Dr Cristina Naranjo Ortiz (United States) 

15:00 - 16:30  SESSION 40 (PODIUM VIDEO) - VIDEO 3: 
CREATIVE IDEAS 
 Abstracts 613-621 
 Brasilia 4 
 Chairs: Prof Helen Elizabeth O'Connell (Australia), Dr Joanna 
Togami (United States) 

16:30 - 17:00  CLOSING CEREMONY 
 Brasilia 2 
 Member: Dr Lori A Birder (United States) 



ICS 2020 • S11

Thursday 19th NovemberICS 2020 Las Vegas Scienti� c Programme

14:00 - 15:00  ROUND TABLE DISCUSSION 7 - 
ENTREPRENEURSHIP LESSONS: FROM 
DISCOVERY TO COMPANY 
 Pavilion 9 
 Chair: Prof Michael Chancellor (United States)
Speakers: Dr Samantha Pulliam (United States), Mary 
Gardner (United States) 

14:00 - 15:00   ROUND TABLE DISCUSSION 8 - MESH:  
UTILISATION, REGULATION, AND LITIGATION 
- LESSONS LEARNED 
 Brasilia 2 
 Chair: Dr Saad Juma (United States)
Speakers: Dr Wael I Agur (United Kingdom), Prof Mauro 
Cervigni (Italy), Dr Gopal Badlani (United States), Dr Charles 
W Nager (United States) 

14:00 - 15:00   ROUND TABLE DISCUSSION 9 - FIBROSIS 
AND THE LOWER URINARY TRACT: CAUSES, 
CONSEQUENCES AND CORRECTION 
 Brasilia  1 
 Chair: Prof Christopher Henry Fry (United Kingdom)
Speakers: Dr Anthony John Kanai (United States), Dr Margot 
Damaser (United States), Prof Adrian Stuart Wagg (Canada), 
Dr Lori A Birder (United States) 

14:00 - 14:30   SPOTLIGHT ON 6 - A SIZEABLE PROBLEM: 
SHOULD WE OPERATE ON THE MORBIDLY 
OBESE?  AN ETHICS DEBATE 
 Brasilia 4 
 Chair: Prof Linda Cardozo (United Kingdom)
Speakers: Ms Tamsin Greenwell (United Kingdom), Dr 
Kristene E Whitmore (United States) 

14:30 - 15:00   SPOTLIGHT ON 7 - SPOTLIGHT ON: ASCRS 
 Brasilia 4 

15:00 - 16:30   SESSION 37 (PODIUM SHORT ORAL) - 
URODYNAMICS AND BEST OF THE REST 
 Abstracts 577-588 
 Pavilion 9 
 Chairs: Dr Sender Herschorn (Canada), Dr Ouida Lenaine 
Westney (United States) 

15:00 - 16:30   SESSION 38 (PODIUM SHORT ORAL) - 
INFECTION AND POT POURRI 
 Abstracts 589-600 
 Brasilia 2 
 Chairs: Prof Nucelio L B M Lemos (Canada), Dr Vani Dandolu 
(United States) 

15:00 - 16:30   SESSION 39 (PODIUM SHORT ORAL) - 
QUALITY OF LIFE AND HEALTH DELIVERY 
 Abstracts 601-612 
 Brasilia  1 
 Chair: Dr Cristina Naranjo Ortiz (United States) 

15:00 - 16:30  SESSION 40 (PODIUM VIDEO) - VIDEO 3: 
CREATIVE IDEAS 
 Abstracts 613-621 
 Brasilia 4 
 Chairs: Prof Helen Elizabeth O'Connell (Australia), Dr Joanna 
Togami (United States) 

16:30 - 17:00  CLOSING CEREMONY 
 Brasilia 2 
 Member: Dr Lori A Birder (United States) 

THURSDAY 19TH NOVEMBER

SESSION 1 (PODIUM) - BEST UROLOGY
Abstracts 1-6
09:00 - 10:30, Pavilion 9
Chairs: Prof David Castro-Diaz (Spain), Prof Gamal M Ghoniem (United States)

1 | www.ics.org/2020/abstract/1

� BEST CLINICAL ABSTRACT
TREATMENT OF URETHRAL STRICTURE 
DISEASE IN WOMEN: A MULTI-
INSTITUTIONAL COLLABORATIVE PROJECT

Lane G1, Anger J2, Brandes E3, Carmel M4, Chung D5, Cox L6, DeLong J7, 
Elliott C8, Eltahawy E9, França W10, Gousse A11, Hagedorn J12, High R13, Khan 
A14, Padmanabhan P15, Lee R16, Lucioni A17, MacDonald S18, Powell C19, Sajadi 
K20, Smith A21, Vollstedt A22, Welk B23, Cameron A1

1. University of Michigan, 2. Cedars-Sinai, 3. Dartmouth Hitchcock Medical 
Center, 4. University of Texas Southwestern Medical Center, 5. Columbia 
University, 6. Medical University of South Carolina, 7. Eastern Virgina Medical 
Center, 8. Santa Clara Valley Medical Center, 9. University of Arkansas for 
Medical Sciences, 10. Hospital do Servidor Público Estadual de São Paulo, 11. 
Memorial Hospital Miramar, 12. University of Washington, 13. Baylor Scott 
& White, 14. Mayo Clinic Arizona, 15. Kansas University Medical Center and 
Beaumont Hospital, 16. Weill Cornell Medicine, 17. Virginia Mason Medical 
Center, 18. Penn State Hershey Medical Center, 19. Indiana University, 20. 
Oregan Health & Science University, 21. University of Pennsylvania, 22. 
Beaumonth Hospital, 23. Western University

HYPOTHESIS / AIMS OF STUDY
Female urethral stricture disease is rare and little guidance 
exists on its surgical treatment. Several surgical approaches 
exist to treat female urethral stricture, including endoscop-
ic dilations (ENDO), urethroplasty with local tissue (vaginal) 
�ap (ULT) and urethroplasty with free graft (UFG). However, 
outcome data comparing these approaches is limited and 
large, multicenter studies comparing di�erent techniques 
directly are non-existent. [1] This study aims to evaluate the 
outcomes of surgical treatment for female urethral stricture.

STUDY DESIGN, MATERIALS AND METHODS
This is a multi-institutional retrospective cohort study of sur-
gery for female urethral stricture disease. Women who un-
derwent surgery for urethral stricture disease from 2010-18 
were included. Women with malignancy, congenital disease, 
undergoing gender a�rming and o�ce based surgery were 
excluded. Authors from each institution directly submitted 
de-identi�ed data into a central database (REDCap). 

The REDCap database included comprehensive information 
on patient demographics, medical history, urethral stricture 
history, presenting symptoms and patient reported outcome 

measures, preoperative diagnostic assessment, urethral 
stricture surgery, and post-operative follow-up at three visit 
times: initial postoperative visit (2-6 weeks), second postop-
erative visit (>6 weeks postoperatively), third postoperative 
visit (most recent visit). 

Surgeries were grouped into three categories endoscopic 
(ENDO), urethroplasty with local tissue �ap (ULT) and ure-
throplasty with free graft (UFG).  For the primary outcome of 
interest, time from surgery to stricture recurrence by surgery 
type, a Kaplan-Meier time to event analysis was performed. 
To adjust for confounders, a Cox-proportional hazard model 
was �t for time to stricture recurrence. The Cox-proportional 
hazard model was adjusted for the covariates listed in the 
Table.

RESULTS
Twenty-three surgical centers contributed data, the major-
ity of which were from academic centers within the United 
States (90%). A total of 1051 patient charts were reviewed 
and after exclusions 248 patients charts were abstracted. 
Of these, 215 patients met inclusion criteria. Patients were 
mostly caucasian (73%) with a mean age of 56 years (SD 13). 
The majority of patients were post menopausal (70%).  The 
etiology of stricture formation was unknown or missing for 
25% (N=55), idiopathic for 17% (n=37), prior instrumenta-
tion (cystoscopy or non-stricture urethral dilation) for 16% 
(n=34),  and catheter related for n=20 (9%). 

Types of surgery performed were evenly distributed (ENDO: 
35% (n=75),  ULT: 33% (n=72), UFG: 32% (n=68)). The major-
ity of ENDO surgeries were cystoscopy with dilation (90%). 
ULT surgeries primarily consisted of vaginal advancement 
�ap (46%) or tubularized vaginal �ap (40%). UFG were pri-
marily dorsal onlay (94%) using buccal grafts (97%). There 
were no di�erences in demographics nor etiology of stric-
ture between groups. 

Overall, 65% of women remained recurrence free (n=120/185, 
[recurrence data missing in n=30]) at median follow-up of 14 
months (IQR 3-36). Median follow-up time was not signi�-
cantly di�erent between groups (ENDO: 17, ULT 12, UFT 14 
months, p=0.66). In unadjusted analysis, recurrence rates 
were signi�cantly di�erent between surgery categories with 
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68% ENDO, 77% UFG and 84% ULT of patients being recur-
rence free at 12 months. Figure 

In the adjusted model, recurrence rates were signi�cantly 
di�erent between surgery categories, with women under-
going ULT having 65% less risk of recurrence compared to 
those undergoing endoscopic treatment. (ENDO: Ref ULT: 
HR 0.35 [95% CI 0.18-0.69], p=0.003) (UFG: HR 0.5 [95% CI 
0.28-0.91], p=0.02) Table We also found that abnormal tissue 
quality was signi�cantly associated with risk of recurrence 
(HR 1.99 [95% CI 1.05-3.79], p=0.04).

INTERPRETATION OF RESULTS
In this retrospective, multi-institutional study of 215 women 
who underwent surgical treatment for female urethral stric-
ture we �nd that 65% of women remained stricture free at 
median follow-up of 14 months. On adjusted and unadjust-
ed analysis, we �nd that time to recurrence was signi�cantly 
di�erent between surgical categories, with endoscopic man-
agement having the poorest outcomes with an unadjusted 
12 month stricture recurrence free of 68%. 

Our data parallels prior data on outcomes of urethral stric-
ture, showing the poorest outcomes among women treated 
with endoscopic management (27-58%). [1-2] Our UFG out-
comes are also consistent with a 2019 retrospective, multi-in-
stitutional study of 39 women undergoing UFG (dorsal on-
lay, buccal mucosal graft) for urethral stricture, which found 
that 77% (n=23) of women remained stricture free, median 
time to recurrence was 14 months. [3] Our study reinforces 
these previous studies and together, this data supports the 
conclusion that endoscopic approaches to treatment of ure-
thral stricture are less durable than urethroplasty.

CONCLUDING MESSAGE
This data provides the �rst, large, multicenter comparison 
of surgical outcomes for di�erent approaches to female ure-
thral stricture. We �nd that patients undergoing endoscop-
ic management have signi�cantly higher risk of recurrence 
compared to those undergoing either urethroplasty with 
local �ap or free graft.

FIGURE 1

Kaplan-Meier Survival Curve: Unadjusted Time to Recurrence By Surgery 
Type

FIGURE 2

Table: Cox Proportional Hazard Model for Time to Female Stricture Re-
currence
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� BEST IN CATEGORY PRIZE "URODYNAMICS"
CLINICIAN FACTORS AFFECTING 
EXPOSURE TO RADIATION DURING VIDEO 
URODYNAMICS.

Yasmin H1, Toia B1, Axell R1, Aleksejeva K1, Pakzad M1, Hamid R1, Ockrim J1, 
Greenwell T1

1. University College London Hospital

HYPOTHESIS / AIMS OF STUDY
Video urodynamics allow for correlation of lower urinary 
tract anatomy with physiology during the �lling and void-
ing phases – and enable more precise delineation of site and 
cause of bladder outlet obstruction and/or incontinence as 
well as additional �ndings such as vesico-ureteric re�ux at 
the expense of radiation exposure. We have assessed wheth-
er clinician related factors a�ect the total radiation exposure 
time (RET, an operator controlled component that a�ects to-
tal radiation dose) and the actual radiation dose (RD) during 
video urodynamics.

STUDY DESIGN, MATERIALS AND METHODS
The radiation exposure time and radiation dose of all 986 
consecutive patients having video urodynamics to inves-
tigate refractory lower urinary tract symptoms between 
13/01/2018 and 31/01/2019 were retrospectively reviewed 
from our Radiology Information System database. 208 
(31.2%) patients were excluded owing to: missing informa-
tion �elds, failure to complete video urodynamics due to 
patient or equipment factors and  owing to additional simul-
taneous tests that further exposed patients to radiation such 
as the retrograde leak point pressure test. 

Clinical Scientists and training Urologists used a standard-
ised Female, Functional and Restorative (FFR) Urology pro-
tocol when performing the video urodynamics whilst the 
other groups did not. 

Total radiation exposure time and total radiation dose 
were determined and correlated with speciality and grade 
of clinician performing the test. Statistical analysis was by 
Kruskal-Wallis with pairwise multiple comparisons by Dunn’s 
test. Statistical signi�cance was determined at P < 0.001.

RESULTS
678 patients (413 female, 60.6%) ful�lled the above criteria 
and their results are listed in Figure 1. 

The rate of non diagnostic video urodynamics (reported as 
normal or with diagnosis at variance with patient symptoms) 
was similar in all groups and was 20% overall. 

There was no signi�cant di�erence in patient’s age, pre-
senting lower urinary tract symptoms and sex amongst the 
groups (with the exception of the gynaecologists).

INTERPRETATION OF RESULTS
There is wide variation in total radiation exposure time 
(median=38s, range=247s) and hence radiation dose (me-
dian=151cGy.cm², range=345cGy.cm²) during video urody-
namics. Clinical Scientists and Urologists in training have 
signi�cantly lower radiation exposure times and radiation 
doses whilst Consultants, in particular Radiology Consult-
ants, have signi�cantly longer exposure times for the same 
diagnostic yields. A further sub analysis of patients that un-
derwent video urodynamics on the same �uoroscopy unit 
that were either on the radiology or gynaecology pathway  
(i.e. non-FFR) revealed similar �ndings - with Consultant Ra-
diologists and Gynaecologists delivering near double the ra-
diation exposure times and over double the radiation dose 
compared to the Clinical Scientists.

CONCLUDING MESSAGE
Patients may bene�t from adoption of the Female, Func-
tional and Restorative Urology video urodynamics protocol 
to reduce total radiation exposure time and hence radiation 
dose.

FIGURE 1

Funding NA Clinical Trial No Subjects Human Ethics not Req'd Service 
audit Helsinki Yes Informed Consent Yes 
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� BEST IN CATEGORY PRIZE "OVERACTIVE BLADDER"
PIVOTAL STUDY OF SUBCUTANEOUS TIBIAL 
NERVE STIMULATION WITH COIN-SIZED 
IMPLANTABLE TIBIAL NEUROSTIMULATOR 
(ECOIN DEVICE) FOR URGENCY URINARY 
INCONTINENCE
Rogers A1, McCrery R2, MacDiarmid S3, Lukban J4, Kaaki B5, Shapiro A6, 
Giudice T7, Nguyen J8, Gauta J9, Serels S10, Threatt C11, Kaminetsky J12, 
Lucente V13, Dutta S14, Sand P14, Ferrante K15

1. Sansum Clinic, 2. Adult/Pediatric Urology & Urogynecology, 3. Alliance 
Urology, 4. Colorado Pelvic Floor Consultants, 5. Allen Memorial Hospital, 6. 
Chesapeake Urology, 7. South Carolina Ob/Gyn, 8. SCPMG, 9. Florida Bladder 
Institute, 10. Urology Associates of Norwalk, 11. Sequoia Urology Center, 12. 
Manhattan Medical Research, 13. The Institute for Female Pelvic Medicine, 14. 
Evanston Continence Center, NorthShore University Health System, 15. Kaiser 
Permanante San Diego

HYPOTHESIS / AIMS OF STUDY
The pivotal study of a coin-sized implantable tibial neu-
rostimulator (eCoin device) aims to show safety and e�ec-
tiveness of the study device for treatment of urgency urinary 
incontinence.

STUDY DESIGN, MATERIALS AND METHODS
This is a prospective, single-arm study enrolling up to 135 hu-
man subjects across 15 sites in the United States with over-
active bladder syndrome primarily focusing on the symptom 
of urgency urinary incontinence (UUI). Subjects enrolled had 
at least 1 UUI episode daily on a 3-day voiding diary, and 
were intolerant or showed an inadequate response to at 
least 1 second or third-line therapy prior to enrollment with 
the exception of prior sacral neuromodulation therapy. Sub-
jects were washed o� any overactive bladder medication (2 
weeks), onabotulinumtoxinA (9 months), or percutaneous 
tibial nerve stimulation therapy (1 month). Subjects with 
lower leg conditions posing a higher risk of poor wound 
healing, neurogenic bladder, bladder pain syndrome, >1/3 
stress urinary incontinence (SUI) episodes, or retention (PVR 
>150cc) were excluded.

The eCoin device is a �at and leadless neurostimulator con-
taining a primary cell battery with an average operating life 
of 3 years. A conically shaped �eld of stimulation radiates 
from a center cathode to an anode outer rim of the 23.3 mm 
diameter and 2.4mm thick coin-sized and shaped device. 
The eCoin device was implanted subcutaneously above the 
fascia utilizing only local anesthetic. Following the proce-
dure, the incision was covered for several days, a shower bag 
was worn during bathing for 2 weeks, �at footwear was worn 
for 4 weeks, and vigorous ankle movement (i.e. running, cy-
cling) was restricted for 8 weeks to mitigate device migration 
prior to encapsulation.  The eCoin device was activated after 
an approximate 4-week healing period.  Automated low-du-

ty stimulation of 30 minutes duration was thereafter pro-
vided every 3 days for the �rst 18 weeks then every 4 days 
without subject involvement. The subjects were followed for 
48 weeks post-activation. Follow up visits occurred at 4, 8, 
12, 24, and 48 weeks post-activation and included the col-
lection of a 3-day voiding diary; completion of an Overactive 
Bladder Questionnaire (OABq), Patient Global Impression of 
Improvement in Incontinence (PGI-I), and satisfaction ques-
tionnaires; and assessment of adverse events.

This study was conducted in compliance with FDA and Inter-
national Conference on Harmonization regulations for Good 
Clinical Practice. The Western Institutional Review Board 
approved the protocol and informed consent forms, and 
regulatory bodies in the United States approved conduct of 
study. All participants provided informed consent.

RESULTS
The study includes 133 subjects who were enrolled and 
implanted with the eCoin device during a 7-month period 
(9 urogynecologists and 6 urologists). Utilizing a Mayo tray 
with provided materials for implant and without reliance on 
imaging or interrogation of the device, implantation took an 
average of 21 minutes. The subject population had a mean 
age of 63.9 (11) and BMI of 30.4 (9.1). Most subjects were fe-
male (98.5%) and Caucasian (84.21%).  Baseline mean UUI 
episodes were 4.28 (3.08), and baseline mean OABq symp-
tom bother and quality of life scores were 65.7 (30.0) and 
45.7 (22.6), respectively.

After 36 weeks, outcome data are available on 122 subjects. 
The mean change in daily UUI episodes compared to base-
line was -2.73 (-3.24, -2.22) (P<0.001), and the proportion of 
subjects in whom UUI episodes decreased by at least 50% 
(the “responder rate”) was 72.95% (95% CI, 64.16, 80.59). Ad-
ditionally, 49.18% (95% CI, 40.02, 58.38) of subjects UUI epi-
sodes decreased by at least 75% and 30.33% (95% CI, 22.33, 
39.30) were dry (100% decrease of UUI episodes). On the 
PGI-I scale, 77% of subjects reported feeling at least “better” 
and 36.89% of subjects reported feeling “very much better.”  
OABq symptom bother scores improved signi�cantly by 
-36.2 (95% CI, -41.2, -31.3) (P<0.001), and quality of life scores 
improved signi�cantly by 35.9 (95% CI, 31.3, 40.7) (P<0.001). 
Subjects’ urinary incontinence episodes decreased signi�-
cantly by 2.73 (95% CI, 1.04, 2.06) (P<0.001).  Figures 1 and 
2 graphically depict subject responder rate and average UUI 
episodes at baseline, 12- 24- and 36-weeks post activation. 
Error bars in �gure 2 indicate the 95% con�dence interval for 
displayed UUI episode means.

Mild to moderate wound healing issues were seen in 12.8% 
of subjects. The majority resolved within 4 weeks with no 
e�ect on the subsequent therapy. Typically, minimal (i.e. ~5 
mm) migrations of the device occurred prior to encapsula-
tion with no signi�cant correlation to e�cacy. One related 
serious adverse event occurred with incision site infection 
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prior to activation, which was managed with explant at a 
hospital with no long-term sequela.

INTERPRETATION OF RESULTS
133 of 137 (97%) enrolled patients were implanted with no 
exclusion based on a trial procedure or screening test. Pa-
tient reported outcomes align with objective voiding diary 
data, showing at the 36 week point 77% of subjects feeling at 
least better and a 72.95% responder rate pertaining to UUI. 
Similarly, the OABq shows subjects are experiencing clini-
cally signi�cant improvements in their quality of life and in 
their symptom bother score. Compared to baseline, patients 
experienced a dramatic and sustained reduction in UUI, as 
indicated by the signi�cant decrease at 12-weeks post acti-
vation, with similar results maintained at 24- and 36-weeks 
post activation. The dry rate is high at 30.33%, particularly 
given the limited operator experience with the eCoin device. 
Additionally, the low incidence of temporary mild to moder-
ate wound healing issues, presence of just one related seri-
ous adverse event, and an average implantation time of 21 
minutes, suggest the procedure to implant the eCoin device 
is both safe and brief.

CONCLUDING MESSAGE
The study proved subcutaneous implantation of the eCoin 
device is easy to perform with minimal resources. Compli-
ance with aftercare instructions provided to the patient 
was achieved without di�culty. Management of the device 
post-implant was seamless with no direct patient involve-
ment, such as the use of a patient controlled remote for re-
charging or device powering. Once commercially available, 
eCoin implant and management is expected to be e�cient 
from a work�ow perspective. Clinically signi�cant improve-
ments in UUI, including an impressive dry rate and patient 
reported outcomes were shown. Such results obtained with-
out a trial or screen test before implantation, and from urolo-
gist and urogynecologist investigators previously unfamiliar 
with the anatomy are very compelling. The results suggest 
that placement of the eCoin is less speci�c than placement 
of a sacral lead, though intuitively more speci�c than place-
ment of a pulse generator. The eCoin device is a promising 
new therapy o�ering years of automated, sustained, desira-
ble therapy for patients with overactive bladder syndrome.

FIGURE 1

Responder Rate

FIGURE 2

Average UUI Episodes

Funding Valencia Technologies Corporation Clinical Trial Yes Registration 
Number NCT03556891 RCT No Subjects Human Ethics Committee Western 
Institutional Review Board Helsinki Yes Informed Consent Yes 
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� BEST IN CATEGORY PRIZE "MALE STRESS 
URINARY INCONTINENCE (POST PROSTATECTOMY 
INCONTINENCE)"
POST-ARTIFICIAL URINARY SPHINCTER 
PROSTATE RADIATION IS A PREDICTOR OF 
URETHRAL ATROPHY WITH RECURRENT 
INCONTINENCE
Berger A1, Szymaniak J1, Kathrins M1

1. Brigham and Women's Hospital/Harvard University

HYPOTHESIS / AIMS OF STUDY
Prior data suggests radiation is associated with shorter arti�-
cial urinary sphincter (AUS) device survival. However, there is 
a paucity of data on outcomes of patients who undergo ra-
diation after AUS. Thus, we aimed to compare AUS outcomes 
between patients receiving prostate radiation before or after 
AUS placement.

STUDY DESIGN, MATERIALS AND METHODS
After IRB approval, we utilized our institutional Partners 
Research Patient Data Registry to identify all men who un-
derwent AUS, radical prostatectomy and prostate radiation 
from 1989-2019 with any surgeon. After these patients were 
identi�ed, we undertook a retrospective chart review to col-
lect demographic and clinical information. Patients were 
grouped by radiation before or after AUS and clustered by 
surgeon. Our primary outcomes were diagnosis of urethral 
atrophy – recurrent incontinence with functional device 
– and revision surgery for atrophy as well as time to these 
outcomes. Time to outcome was calculated from the date 
by which patients had received both AUS and radiation. We 
performed univariate, multivariable logistic and Cox propor-
tional hazard survival analyses.

RESULTS
We identi�ed 154 patients meeting our study criteria. Of 
these men, 137 (88.96%) underwent radiation a median 48 
mo (3-267) prior to AUS. 17 patients (11.04%) underwent ra-
diation after AUS at a median 16.5 mo (2-77). There was no 
di�erence in age, race, Charlson Comorbidity Index, smok-
ing, diabetes, prior male urethral sling, prior endoscopic 
bulking agent injection, pre-existing bladder neck contrac-
ture, androgen deprivation, or AUS cu� size between groups. 
Median follow-up post-exposure was 25 (0-216) mo. 

Atrophy occurred in signi�cantly more men in the radiation 
after AUS group (47.0% v 10.2%, p=<0.001) at a median 12.0 
vs. 35.5 mo (p=0.04). Our multivariable regression including 
all collected variables revealed that receipt of radiation af-
ter AUS (OR 6.73, p<0.001) was associated with recurrent in-
continence due to atrophy. Previous or current smoking (OR 
1.40, p=0.02), previous urethral sling (OR 2.32, p<0.001) and 

increased size of AUS cu� (OR 4.08, p=0.02) were also associ-
ated with atrophy on multivariable analysis. 

Multivariable survival analysis demonstrated that those with 
radiation after AUS developed atrophy earlier (12.0 mo vs 
35.5 mo, HR 4.02, p=0.04) and had a shorter time to device 
revision for atrophy (57.0 mo vs 45.5 mo, HR 9.2, p=0.003). 
There was no di�erence in urologic complications, erosion, 
explant or revision between those undergoing AUS before 
or after radiation on either univariate or multivariable anal-
ysis.

INTERPRETATION OF RESULTS
While there was no di�erence of overall post-operative uro-
logic complications between pre-AUS radiation and post-
AUS radiation patients in this small cohort study, we found 
that post-AUS radiation is associated with higher rates of 
atrophy and revision for atrophy as well as shorter time to 
device revision for atrophy.

CONCLUDING MESSAGE
Our study suggests that if radiation is anticipated, urologists 
should consider waiting until radiation is complete prior to 
AUS insertion.

FIGURE 1

FIGURE 2
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5-YEAR DATA ON EFFICACY, SAFETY 
AND DURABILITY OF ADJUSTABLE 
TRANSOBTURATOR MALE SYSTEM (ATOMS) 
IN A MULTICENTRE STUDY

Vírseda-Chamorro M1, Cruz F2, Arance-Gil I3, Ojea A4, Carballo M4, Rodríguez 
A5, Pereira J5, Teyrouz A6, Rebassa M6, Escribano G7, Mendes P2, Martins F8, 
Teba-del Pino F9, Celada G9, Madurga B10, Angulo J3

1. Urology Department. Hospital Nacional de Parapléjicos. Toledo (Spain), 2. 
Urology Department. Centro Hospitalar São João. Faculty of Medicine of Porto. 
Oporto (Portugal), 3. Urology Department. Hospital Universitario de Getafe. 
Madrid (Spain), 4. Urology Department. Hospital Álvaro Cunqueiro. Vigo 
(Spain), 5. Urology Department. Hospital Arquitecto Marcide. Ferrol (Spain), 
6. Urology Department. Hospital Son Llatzer. Palma de Mallorca (Spain), 
7. Urology Department. Hospital Universitario Gregorio Marañón. Madrid 
(Spain), 8. Urology Department. Hospital Santa María. Lisboa (Portugal, 9. 
Urology Department. Hospital de la Princesa. Madrid (Spain), 10. Urology 
Department. Hospital Universitario Puerta del Mar. Cádiz (Spain)

HYPOTHESIS / AIMS OF STUDY
There is accumulated evidence to consider adjustable tran-
sobturator male system (ATOMS) is an e�ective treatment for 
male stress urinary incontinence (SUI), especially in mild to 
moderate cases (1). Also, high patient satisfaction and limit-
ed complication rate can be anticipated according to several 
studies (2,3). 

Signi�cantly better results have been described in the short-
term in non-severe and non-radiated cases (1). However, 
long-term data with this device is lacking. The system is not 
prone to mechanical failure but durability of the device in 
the long-term is unknown. Our objective is to evaluate long-
term e�cacy and safety of ATOMS for male SUI, and also to 
evaluate durability of the system and factors in�uencing en-
durance.

STUDY DESIGN, MATERIALS AND METHODS
Retrospective multicentre IRB aproved study conducted in 
nine Iberian institutions using a board-approved database of 
215 consecutive patients updated using an eCRF to period-
ically evaluate long-term continence status, complications, 
explants and secondary treatments. Initial outcomes were 
reported in 2017 (1). SUI severity was de�ned as mild if base-
line pad-count was 1-2 PPD, moderate 3-5 PPD and severe 
>5 PPD. All patients were updated to March 2020, except for 
eleven cases deceased of unrelated cause.

Primary objective was evaluation of long-term e�cacy by 
the proportion of patients achieving continence with the im-

plant at last follow-up. Continence at the time of adjustment 
was de�ned as SUI with use of none or one security pad/day 
(PPD) with <10cc urine loss. The same de�nition was used 
during follow-up. Kaplan-Meier curve was also performed to 
investigate evolution of dryness in patients achieving conti-
nence after adjustment. 

Secondary objective was evaluation of long-term safety and 
device durability. Complications were registered during fol-
low-up and device explant rate and reasons were evaluated 
in the total series. Factors a�ecting explant and consequent 
recurrence of SUI were evaluated using univariate and mul-
tivariate analysis. Kaplan-Meier study and log-rank test were 
performed to investigate long-term device durability in a 
real practice setting. Secondary treatments after ATOMS ex-
plant were also evaluated, based on investigator decision.

RESULTS
A total of 215 cases were included in the Iberian ATOMS 
study (1). SUI baseline severity was mild in 50 patients 
(23.3%), moderate in 106 (49.3%) and severe in 59 (27.4%). 
Device generation was inguinal port in 34 patients (15.8%), 
simple scrotal port in 31 (14.4%) and silicone-covered scrotal 
port in 150 (69,8%). Mean follow-up from surgery to March 
2020 was 60.6±18.4 months (range 39-91). Totally 72.1% of 
the patients remained dry (n=155; 99 (46%) used no pads 
and 56 (26%) a security PPD). Kaplan Meier analysis revealed 
that among the population achieving dryness after adjust-
ment (n=173), 96% remained free of SUI 1-year after im-
plant, 93.6% 2-years, 91.1% 3-years, 89.2% 5-years and 86.7% 
8-years. 

Complications occurred in 43 patients (20%). In order of fre-
quency they included: perineal pain (15 cases), port erosion 
and infection (10 cases), de novo urge incontinence (4 cases) 
scrotal hematoma (4 cases), incipient port erosion without 
infection (2 cases), wound dehiscence (2 cases); and  acute 
urinary retention, wound infection, urinary infection, hae-
maturia, delirium and ictus (1 case each). Three cases (1.4%) 
received radiation after ATOMS implant without signi�cant 
complication or malfunction. Perineal pain did not present 
newly after the initial report; however, all cases with de novo 
urge incontinence developed later.

Device explant occurred in 25 patients (11.6%). Reasons for 
explant were device ine�cacy (11 cases, 44%), ine�cacy 
and pain (3 cases, 12%), port erosion and infection (10 cases, 
40%) and wound infection (1 case, 4%). Secondary implant 
was performed in 11 (5.1%) cases, arti�cial urinary sphincter 
(AUS) in 6 (2.8%) and repeated ATOMS in 5 (2.3%). Device ex-
plant was associated to complications (p<.0001), baseline SUI 
severity (p=.01) and former irradiation (p=.03); but was not 
related to patient age (p=.39) or device generation (p=.17). 
Multivariate analysis revealed presence of complications (HR 
8.71; 3.83-19.82), irradiation before ATOMS placement (HR 
2.26; 0.99-5.18) and baseline severity, moderate compared 
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to mild (HR 8.77, 1.15-66.67) and severe compared to mild 
(HR 14.92, 1,87-125) were independent factors to determine 
ATOMS explant. Kaplan-Meier analysis revealed durability 
of ATOMS was 99.5% 1-yr after implant, 97.2% 2-yrs, 92.6% 
3-yrs, 86.3% 5-yrs and 80.4% 8-yrs.

INTERPRETATION OF RESULTS
The Iberian study gave excellent data to evaluate long-term 
e�cacy, safety and durability of ATOMS device to treat male 
SUI. This real practice study was performed by the collab-
oration of eight institutions in Spain and Portugal. Results 
initially reported at 24-months mean follow-up con�rmed 
ATOMS device was safe and achieved high treatment e�ca-
cy and patient satisfaction (1,2). Updated data to 60-month 
mean follow-up allow a better understanding of long-term 
device explant and secondary treatments and give a better 
idea of real-life data regarding long-term safety and e�cacy 
of the device.

Less than 10% decrease in continence rate is proved in the 
long-term (72.1% compared to 80.5% previously reported) 
and less than 5% increase in complications rate (20% com-
pared to 15.3%). These data are again reassuring. Patients 
achieving continence after adjustment may become incon-
tinent again if complications lead to device explant, most 
often due to port erosion and device infection (3). Perineal 
pain is the most frequent complication, characteristically 
present in the �rst months after surgery, but not later. On 
the other hand, de novo urge incontinence is typically a late 
complication, but an infrequent one (1.9%). Further stud-
ies with urodynamics data should better de�ne the reason 
and signi�cance of de novo overactive bladder after ATOMS 
placement. 

Interestingly, this is the �rst report to address ATOMS dura-
bility in the long-term, that appears excellent. ATOMS was 
explanted in 11.6% and main reasons were infective com-
plications or device clinical ine�cacy. In no case device was 
explanted due to pain exclusively. Infective complications 
occurred in 5.1% of the cases. Prospective comparison be-
tween ATOMS and AUS durability should be performed. In 
the meantime, the �gures given in the Iberian study suggest 
durability of ATOMS may exceed that of AUS as surgical revi-
sions are rarely needed and explant rate is low in the long-
term. Severe baseline incontinence (6 or more PPD) and com-
plications, not only after surgery but also during follow-up, 
are the most important risk factors for ATOMS explant. Al-
though not so strong, radiation is also an independent factor 
for explant, probably because of diminished clinical e�cacy 
(1). Two options appear feasible to re-treat SUI after ATOMS 
explant: AUS and second ATOMS. Possibly, repeated ATOMS 
is the best choice for patients with good operative results 
who lost their device for infection and AUS is the best choice 
for cases with failed ATOMS and severe SUI still motivated 
to receive a second implant. These data are pioneer to give 
an idea on clinical management options after ATOMS failure. 

However, further studies with bigger numbers appear nec-
essary to de�ne optimum secondary treatment options.

CONCLUDING MESSAGE
ATOMS device is e�cacious and safe in the log-term to treat 
male SUI. 5-year after surgery 71% of the patients intervened 
were continent, and 89% of those that achieved continence 
after device adjustment. Complications occurred in 20% of 
the cases and the device was explanted in 11.6% of the cases 
during follow-up. Determinants for device explant included 
baseline severity of incontinence, complications during fol-
low-up and previous irradiation. Also, durability of the device 
is re-assuring with 86.3% of the devices in place at 5 years.

REFERENCES
1. Neurourol Urodyn. 2018;37(4):1458-1466
2. World J Urol. 2019 Oct;37(10):2189-2197
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INTRADETRUSOR INJECTION OF ADULT 
MUSCLE-DERIVED CELLS FOR THE 
TREATMENT OF UNDERACTIVE BLADDER
Gilleran J1, Diokno A1, Ward E1, Sirls L1, Hasenau D1, Bowlus J1, Shea E1, 
Bartolone S2, Lamb L1, Chancellor M1

1. Beaumont Health System, 2. Beaumont Heath System

HYPOTHESIS / AIMS OF STUDY
Underactive bladder (UAB) is a disease of unmet medical 
need that a�ects over 15% of the population, yet no con-
sensus treatment exists beside clean intermittent cathe-
terization (CIC). We hereby report on the �rst regulatory 
approved clinical trial of a one-year prospective open label 
physician-initiated study assessing the safety and e�cacy 
of intradetrusor injected autologous muscle-derived cells 
(AMDC) treatment for UAB.

STUDY DESIGN, MATERIALS AND METHODS
20 non-neurogenic UAB patients were treated and all pa-
tients had at least a 1 month visit post-injection. Baseline 
evaluation included medical history, physical examination, 
3-day voiding diary, multi-channel urodynamic testing, 
and endoscopy to con�rm no obstruction.  Approximately 
150 mg of quadriceps femoris muscle was collected using a 
spirotome 8-gauge needle. The muscles biopsy was sent to 
Cook MyoSite (Pittsburgh, PA) for processing. Upon reaching 
a �nal concentration of 62.5 million AMDC/mL, patients re-
ceived 30 intradetrusor injections of 0.5 mL delivered to the 
bladder, for a total of 15 mL, performed utilizing a �exible 
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cystoscope under direct vision using topical local anesthe-
sia.  Follow-up assessments included adverse events and ef-
�cacy via voiding diary and urodynamics testing at 1, 3, 6 & 
12-month post-injection. An optional second injection was 
o�ered at the end of the 6 months visit.

RESULTS
20 patients received the �rst injection and 19 of 20 patients 
requested and received a second injection.  Age of patients 
ranged from 41-82 years old with a median age of 65 years. 
There were 16 male (80%) and 4 female (20%) patients.  Etiol-
ogy included seven men (35%) with persistent urinary reten-
tion after transurethral resection of the prostate for benign 
prostatic hyperplasia and 13 patients (65%) with idiopathic 
chronic urinary retention. At baseline, 10/20 (50%) patients 
were CIC dependent, 9/20 patients reported mixed void-
ing, and 1/20 (5%) patients reported no CIC, but had persis-
tent high post-void residual (PVR) urine volume. 1 patient 
dropped from this study before the 12-month follow-up as-
sessment. 

Table 1 is the patient-reported global response assessment 
(GRA).  At the primary outcome time point of 12 months, 
11/19 patients (58%) reported a GRA > 5, showing slight to 
marked improvement in their UAB symptoms, compared to 
6/20 (30%) patients at 3-months post-injection. One patient 
reported temporary worsening at month 6 but reported no 
change in symptoms from baseline at month 12.   

Figure 1 illustrate the improvements in voiding e�ciency 
from baseline to 6- and 12-months post injection in patients 
who were able to void during the urodynamics test at the 
6- and 12-mont follow-up visits.  

No serious procedure or treatment-related adverse events 
occurred. No adverse events related to the AMDC injection 
were reported.  All biopsy and injection-related adverse 
events were expected complications and were either self-re-
solved or easily treated.

INTERPRETATION OF RESULTS
Analysis up to 12 months revealed encouraging improve-
ment in bladder function and safety for UAB patients with 
catheter dependent chronic urinary retention who received 
intradetrusor AMDC injections. Improvements are noted in 
decreased patient PVR, increased voiding e�ciency, and de-
creased catheter use. Limitations of study include small size 
and lack of randomization, but this is in line with a �rst in 
human physician-initiated feasibility study of safety and ef-
�cacy.

CONCLUDING MESSAGE
Intradetrusor injected autologous muscle-derived cells as 
treatment for UAB was successfully completed in a physician 
sponsored 20-patient trial without serious adverse event 
and with signal of e�cacy. Cellular therapy may be a promis-

ing novel treatment for catheter dependent chronic urinary 
retention. A multicenter controlled trial is needed to further 
assess the promise of regenerative medicine in the treat-
ment of lower urinary tract dysfunction.

FIGURE 1

Global Response Assessment at 3, 6, and 12-months post-injection

FIGURE 2

Voiding E�ciency improvements at 6-months and 12-months post injec-
tion in patients able to void during urodynamics
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FEMALE URODYNAMIC STRESS 
INCONTINENCE IN OVERWEIGHT AND OBESE 
WOMEN AFTER MID-URETHRAL SLINGS: 
SURGICAL OUTCOMES AND PRE-OPERATIVE 
PREDICTORS OF FAILURE
Lo T1, Lin Y1, Liu L1, Hsieh W1

1. Chang Gung Memorial Hospital, Linkou, Taiwan

HYPOTHESIS / AIMS OF STUDY
The link between obesity and female stress urinary inconti-
nence (SUI) is well established. Obesity results in elevated in-
tra-abdominal pressure, leading to pelvic �oor denervation 
and weakened musculature. Mid-urethral sling (MUS) pro-
cedures are commonly performed surgeries for SUI. Studies 
have shown varying MUS success in population groups with 
high-risk factors, like obesity and intrinsic sphincter de�cien-
cy (ISD). Literature on surgical outcomes of all three gener-
ations of MUS on overweight and obese patients remains 
lacking, limiting clinicians’ ability to individualize pre-opera-
tive counseling and decision making. Our primary objective 
was to evaluate surgical outcomes in overweight and obese 
patients with USI (urodynamic stress incontinence) treated 
with various MUS compared to normal weight patients. Our 
secondary objective was to identify risk factors predicting 
MUS failure in this population.

STUDY DESIGN, MATERIALS AND METHODS
Records of 688 women between January 2004 and July 2017 
were retrospectively reviewed. Women who underwent 
MUS surgery for USI were included. Women were excluded 
if they had SUI symptoms without demonstrable USI on uro-
dynamic studies (UDS), ≥ stage II genital prolapse in all com-
partments according to POP-Q, detrusor overactivity, mixed 
incontinence, neurogenic bladder dysfunction, post-void re-
sidual urine >100ml, or received concurrent prolapse surgery. 
All 3 generations of MUS (single incision slings, trans-obtura-
tor and retropubic tapes) were utilized. Paired-samples t-test 
and either ANOVA, chi-squared, McNemar’s, and Fisher ex-
act tests were used to analyze continuous and categorical 
data, respectively. Patients received UDS, one-hour pad test, 
Urogenital Distress Inventory-6 (UDI-6) and Incontinence 
Impact Questionnaire-7 (IIQ-7), and were divided into nor-
mal weight, overweight, and obese. Objective cure at 1-year 
was de�ned as no involuntary urine leakage during �lling 
cystometry and pad test <2grams. Subjective cure was es-
tablished by negative response to question 3 on UDI-6.

RESULTS
729 women underwent MUS surgeries during the study 
period. 41 were excluded due to incomplete data. 688 pa-
tients were included in our �nal analysis. Slightly over half 
our cohort was overweight or obese (n= 264 and 75 re-
spectively). 57% (199/349), 41% (109/264) and 45% (34/75) 
of normal weight, overweight and obese patients respec-
tively received SIS surgery. TOT surgery was performed in 
32% (113/349), 42% (112/264) and 43% (32/75) of normal 
weight, overweight and obese patients respectively. The 
remaining 11% (37/349), 16% (43/264) and 12% (9/75) of 
normal weight, overweight and obese patients respective-
ly received MUS-r surgery. There were no signi�cant di�er-
ences in age, parity, menopausal status, previous history of 
prolapse or anti-incontinence surgery, pre-operative ISD, 
urethral function, operating time, blood loss, hemoglobin 
change, duration of hospitalization, and surgical complica-
tions between the 3 groups. Overweight and obese patients 
had a signi�cantly higher prevalence of diabetes mellitus 
(DM) compared to normal weight patients (18.9% and 26.7% 
versus 8.9% respectively, p <0.001). UDI-6 and IIQ-7 scores 
re�ected signi�cant QOL improvement pre- and post-op-
eratively in all patients (Table 2). The obese group had sig-
ni�cantly worse UDI-6 and IIQ-7 scores pre- and post-oper-
atively compared to normal weight and overweight groups, 
although score improvement was similar in magnitude 
across all 3 groups. There were no signi�cant di�erences in 
pre- and post-operative DO, BOO and urodynamic parame-
ters. At 1-year follow-up, the overall objective and subjective 
cure rates were 88.2% and 85.9% respectively. There was a 
signi�cantly higher rate of persistent USI in the overweight 
and obese groups compared to the normal weight group 
(12.1% and 21.4% versus 7.7% respectively). 6 patients de-
veloped post-operative detrusor overactivity incontinence 
with pad test ≥ 2grams – 3 in the normal weight group, 1 in 
overweight group and 2 in obese group. Table 3 shows the 
signi�cantly lower overall objective and subjective cure rates 
(76% and 70.1% respectively) in the obese group compared 
to normal weight (91.4% and 89.1% respectively) and over-
weight (87.5% and 86% respectively) groups. With regards 
to the sling used, obese patients had signi�cantly lower ob-
jective cure rates with all slings except TOT, and signi�cantly 
lower subjective cure rate with all slings except MUS-r. The 
clinical features of patients in the overweight and obese 
groups strati�ed into MUS success and failure groups. Fac-
tors that were more common in obese patients with failed 
MUS surgery were analyzed via univariate logistic regression 
and included age ≥ 66 years (OR 1.72), menopause (OR 4.77), 
previous prolapse surgery (OR 4.19), and presence of DM 
(OR 2.34). A common factor present in both overweight and 
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obese patients was a pre-operative diagnosis of ISD (OR 4.67, 
p<0.001 and OR 4.86, p= 0.001 respectively).

INTERPRETATION OF RESULTS
Our results showed an adverse impact of obesity on the 
overall objective and subjective MUS success rates, with no 
e�ect on operative complications. It is worthwhile noting 
that majority of existing literature has focused on TVT and/
or TOT. Our study has thus shed light on aspects lacking in 
previous publications. Interestingly, while we found consist-
ently lower objective and subjective cure rates in obese pa-
tients across all SIS types, there was no di�erence in objective 
and subjective success rates for TOT and MUS-r respectively 
across all 3 BMI groups. Our study also showed that obese 
patients experienced greater severity of bother of USI with 
impact on their QOL at baseline and 1-year post-operatively 
compared to their normal weight and overweight counter-
parts, although the magnitude of UDI-6 and IIQ-7 score im-
provements were similar across all 3 groups. We found that 
MUS failures were more likely to occur in obese women who 
were elderly (age ≥ 66 years), diabetic, menopausal, with 
previous prolapse surgeries and pre-operative ISD, of which 
the latter 3 factors each accounted for a greater than 4-fold 
increased risk of failure at 1-year. Age and menopausal status 
are closely intertwined factors implicated in the pathophys-
iology of SUI. DM was identi�ed in our cohort, it may have 
been a confounder given its higher baseline prevalence in 
the overweight and obese groups. We found previous pro-
lapse surgery and ISD to be signi�cant risk factors, with the 
latter found to have over 4-fold increased risk for MUS failure 
in both overweight and obese groups.

CONCLUDING MESSAGE
Obese women with MUS had lower objective and subjective 
cure rates at 1-year, and worse quality-of-life scores com-
pared to normal weight and overweight women. Risk factors 
for failure include old age, diabetes, menopause, previous 
prolapse surgery and ISD. Surgeons should incorporate this 
information for individualized patient counseling as part of 
informed consent process.

Funding Nil Clinical Trial No Subjects Human Ethics Committee Chang 
Gung institutional review board (IRB: No, 201700320B0C601) Helsinki Yes 
Informed Consent Yes 
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VOIDING TRIAL AFTER COLPOCLEISIS 
WITH AND WITHOUT CONCOMITANT 
MIDURETHRAL SLING
Powell T1, Meyer I1, Lin P1, Richter H1

1. University of Alabama at Birmingham

HYPOTHESIS / AIMS OF STUDY
Colpocleisis is a highly e�ective obliterative procedure of-
fered to women with signi�cant prolapse and no desire for 
vaginal function. However, much remains to be learned 
regarding concomitant treatment of stress urinary incon-
tinence (SUI) and postoperative voiding function after col-
pocleisis. It is unclear whether concomitant placement of a 
midurethral sling (MUS) during colpocleisis signi�cantly af-
fects voiding trial failure rates. The primary aim of this study 
was to compare failure rates of �rst voiding trial (VT) within 7 
days after colpocleisis with and without MUS placement. The 
secondary aim was to compare failure rates of VT on postop-
erative day (POD) 1 after colpocleisis with and without MUS 
placement. Our hypothesis is that there will be no di�erence 
in VT failure rates after colpocleisis in women undergoing 
concomitant MUS compared to colpocleisis alone.

STUDY DESIGN, MATERIALS AND METHODS
After Institutional Review Board approval, data were collect-
ed via electronic chart review of women who underwent col-
pocleisis at a single academic institution between January 
2012 and October 2019 as identi�ed by Current Procedural 
Terminology (CPT) billing codes. Individuals with a history of 
a neurological disorder that could a�ect voiding function or 
history of urinary diversion were excluded. All patients un-
derwent a standardized VT within 7 days postoperatively; 
300mL (or maximum tolerated volume if less than 300mL) of 
sterile water was instilled by Foley catheter into the bladder 
by gravity. VT failure was de�ned as inability to void ≥2/3 of 
an instilled volume after catheter removal. The timing of VT, 
inpatient (performed prior to hospital discharge on POD1) 
versus (vs) outpatient �rst VT, was made based on surgeon 
preference.

Clinical and demographic characteristics between those 
who did and did not have a MUS placed at the time of colpo-
cleisis were compared. Student’s t test or Mann-Whitney U 
test for continuous variables and chi-squared test or Fisher’s 
exact test for categorical variables were used as appropriate. 
Logistic regression was used to examine the relationship 
between MUS placement and subsequent VT failure con-
trolling for potential confounders (p<0.2). In the regression 
model for the risk of VT failure in the �rst 7 postoperative 
days, age, American Society of Anesthesiologists (ASA) class, 
prolapse stage, preoperative PVR, postoperative day of �rst 
VT, preoperative subjective urgency urinary incontinence 
(UUI), estimated blood loss (EBL), vaginal estrogen use at the 
time of surgery, and prior prolapse surgery were included. 
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Similarly, the risk of POD1 VT failure was assessed controlling 
for ASA class, preoperative PVR, subjective UUI, and EBL. Lev-
el of statistical signi�cance was set at 0.05.

RESULTS
119 women met inclusion criteria. All patients had a VT per-
formed within 7 days postoperatively. The majority were 
Caucasian (82%) with a mean age of 77.3±7.1 years. There 
was no signi�cant association between VT failure within 7 
days and patient characteristics. 54/119 women (45.4%) had 
a concomitant MUS at the time of colpocleisis. First VT was 
performed a mean±SD of 3.1±2.2 days in the MUS group 
vs 1.8±1.8 days in no MUS group (p<0.001). Baseline clini-
cal and demographic characteristics were similar between 
those with and without concomitant MUS except those 
who underwent concomitant MUS placement had more 
subjective and objective stress urinary incontinence (SUI) 
preoperatively (p<0.001), higher rates of reported urgency 
UI (UUI) preoperatively (81.5% vs 51.6%, p<0.001) and low-
er estimated blood loss (95.1 vs 126.9mL, p=0.02). Bivariate 
analysis revealed that VT failure rate within 7 days did not 
di�er between those who did and did not undergo concomi-
tant MUS placement (22.2% [77.8% success] vs 32.8% [67.2% 
success], p=0.20, respectively). Logistic regression demon-
strated that the risk of VT failure in the �rst 7 postoperative 
days did not di�er between women undergoing colpocleisis 
alone vs colpocleisis with MUS (aOR 0.56, 95% con�dence 
interval [CI] 0.16,1.93). Of 119 women, 81 (68%) underwent 
a VT on POD1. Signi�cant association was noted between 
overall VT failure on POD1 and diabetes (OR 3.21, 95%CI 1.13, 
9.1). Concomitant MUS procedures were performed in 27/81 
(33%). Clinical and demographic characteristics were similar 
between MUS vs. no MUS groups, except those undergoing 
MUS placement had higher subjective and objective preop-
erative SUI (p<0.001) and subjective preoperative UUI (85.2% 
vs. 43.4%, p<0.001). ASA class also di�ered between groups 
(p=0.049). Bivariate analysis revealed that VT failure rate on 
POD1 did not di�er between those who did and did not un-
dergo concomitant MUS placement (33.3% [66.7% success] 
vs 39.6% [60.4% success], p=0.58, respectively). Logistic re-
gression demonstrated that risk of POD1 VT failure (aOR 0.8, 
95% CI 0.22, 2.91) did not di�er signi�cantly between MUS 
vs. no MUS groups. Of note, 5/119 (4.2%) women continued 
to fail VT on POD7 (MUS group: 3(5.6%) vs No MUS group 
2(3.1%), p=0.66).

INTERPRETATION OF RESULTS
Relatively high success rates of VT, both within 7 days and 
on POD1, were observed in a large cohort of women under-
going colpocleisis regardless of undergoing a concomitant 
MUS or not. At 1 week post-surgery, less than 5% of subjects 
continued to have incomplete bladder emptying, which did 
not di�er between groups.

CONCLUDING MESSAGE
In conclusion, concomitant surgical management of SUI with 
a midurethral sling at the time of colpocleisis for advanced 
pelvic organ prolapse did not a�ect voiding trial failure rates 
in the �rst week after surgery. Therefore, the placement of 
concomitant MUS should not in�uence the timing of VT in 
women undergoing colpocleisis. This information may be 
used in preoperative counseling and help inform to patients’ 
expectations post surgery.

FIGURE 1

Table 1. Risk of Voiding Trial Failure with and without Concomitant Mi-
durethral Sling

Funding CPL supported by the National Center for Advancing Translational 
Sciences of the National Institutes of Health under award number 
UL1TR003096. IM and HER partially funded by 5K12HD001258-20. HER 
current grant funding: NICHD, NIA, Renovia, Allergan  Editorial work and 
travel reimbursement: Int Urogynecol J and Obstet Gynecol  Board of 
Directors and travel reimbursement: Worldwide Fistula Fund and American 
Urogynecologic Society  DSMB Membership: Renovia  Royalties: UpToDate 
Clinical Trial No Subjects Human Ethics Committee University of Alabama 
at Birmingham Institutional Review Board Helsinki Yes Informed Consent
No 

9 | www.ics.org/2020/abstract/9

ROLE OF DYNAMIC ENDOVAGINAL 
ULTRASOUND IN ASSESSMENT OF URINARY 
INCONTINENCE
Routzong M1, Chang C2, Goldberg R2, Abramowitch S1, Rostaminia G2

1. University of Pittsburgh, 2. NorthShore University HealthSystem

HYPOTHESIS / AIMS OF STUDY
Understanding the urethral closure mechanism and dys-
function in female stress urinary incontinence (SUI)  has 
been debated by many investigators for decades. There are 
numerous hypotheses attempting to accurately explain the 
function of the urethral structures. The severity of SUI de-
pends upon the ability of the urethra to maintain a robust 
urethral closure pressure during �uctuations in intra-ab-
dominal pressure. Pelvic �oor ultrasound is a useful tool to 
visualize urethral shape and motion during Valsalva. This 
study aimed to establish whether the closure mechanism 
of the urethra can be quanti�ed by studying changes in the 
urethra’s shape and position during strain across varying 
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degrees of SUI.  Our hypothesis was that excessive urethral 
motion and urethral shape would di�er between continent, 
mild SUI, and severe SUI groups.

STUDY DESIGN, MATERIALS AND METHODS
This was a prospective cohort study. Women who presented 
to our tertiary urogynecology center for urodynamic testing 
for urinary incontinence evaluation or pre-operative assess-
ment for occult urinary incontinence were recruited to the 
study. Women with urinary retention, history of signi�cant 
central nervous system disease, �oor reconstructive surgery, 
anti-incontinence surgery, or third line treatment for over-
active bladder were excluded. Additionally, patients were 
excluded after the urodynamic test if they had newly diag-
nosed urinary retention, low bladder capacity, or high-pres-
sure detrusor instability. 

This urodynamic study was performed according to the In-
ternational Continence Society criteria, using a 7-Fr transure-
thral double-lumen catheter and an 8-Fr rectal/vaginal pres-
sure sensor with a bladder �lling rate of 70 mL/min. Serial 
Valsalva maneuvers were performed during the �lling phase 
to replicate stress urinary leakage. Urethral pressure pro�les 
and urethral closure pressures were obtained and then per-
mission to void was given.

Pelvic �oor ultrasound imaging was obtained at the time of 
the study visit using the BK Medical BK5000 X14L4 12 MHz 
transducer. All ultrasound studies were performed with the 
patient in the dorsal lithotomy position with hips �exed and 
abducted. Patients were instructed to arrive with a partial-
ly full bladder. The probe was inserted into the vagina in a 
neutral position and dynamic ultrasound videos were saved.

Dynamic anterior compartment ultrasound took 5 second 
videos of the midsagittal plane. The view included the blad-
der and urethra, with the urethral meatus, pubic symphy-
sis, and bladder neck serving as landmarks. Patients were 
asked to perform a squeeze and then a Valsalva maneuver. 
Total urethral length and retropubic and infrapubic urethral 
length, urethral thickness at three levels, bladder neck retro-
pubic angle, and the bladder neck and distal urethra’s swing 
angle relative to the pubic bone were measured during Val-
salva.

Statistical shape modeling was carried out by calculating 
corresponding points using Deformetrica and then using the 
Procrustes method and performing a principal component 
analysis (PCA) in Mathematica. This output modes of varia-
tion describing shape variance. PC scores were calculated for 
the signi�cant modes for subsequent statistical analyses.

For statistics, only patients with a maximum urethral clo-
sure pressure of 40 cm H20 were included and categorized 
into “No SUI”, “Mild SUI”, or “Severe SUI” groups based on the 
symptoms present on a daily basis. Using SAS 9.4, patients’ 

demographics, symptoms, POP-Q, urodynamic, and chang-
es in dynamic ultrasound measurements were compared 
between these groups using Fisher’s exact or chi-squared 
test for categorical variables and ANOVA (parametric) or 
Kruskal-Wallis test (nonparametric) for continuous variables. 
Changes in dynamic ultrasound were quanti�ed by subtract-
ing values at rest from those at Valsalva. Position and shape 
variables were evaluated together using a multinomial logis-
tic regression. Using IBM SPSS Statistics v26, PC scores were 
analyzed with a Two-Way Mixed MANOVA with univariate 
ANOVAs and Benjamini-Hochberg corrections (with a false 
discovery rate of 10%) post hoc performed to evaluate the 
in�uence of the between-subjects variable, SUI severity, and 
the within-subjects variable, maneuver (Rest vs Valsalva).

RESULTS
76 women met the inclusion criteria for the �nal analysis (23 
with no SUI, 31 with mild SUI, and 22 with severe SUI). There 
were no statistically signi�cant di�erences in age, parity or 
BMI among groups. 12 modes of variation explained signif-
icant shape variance and maneuver signi�cantly in�uenced 
the overall urethra shape (p<0.001). The di�erence between 
rest and Valsalva was signi�cant for modes 1 and 2 speci�-
cally (p<0.001).  Qualitatively, mode 1 described variation in 
“c” shape concavity and mode 2 variation in “s” shape con-
cavity that exists in all SUI severity groups. During Valsalva, 
the urethra became more “s” shaped with distal urethral wall 
thickening (Figure 1).

Changes in bladder neck retropubic angle, infrapubic ure-
thral length, and the distal urethra’s swing angle relative 
to the pubic bone from rest to Valsalva were signi�cantly 
di�erent between groups (p=0.0157, 0.0154, and 0.0098, 
respectively) (Figure 2). SUI severity in�uenced the over-
all urethral shape signi�cantly (p<0.001) and was signi�-
cant for modes 5 (p=0.001), 7 (p=0.001), and 11 (p=0.009) 
speci�cally. For these modes, the continent and severe SUI 
groups di�ered signi�cantly (p=0.001, 0.002, and 0.007, re-
spectively) and the continent and mild SUI groups di�ered 
for mode 7 (p=0.007). Modes 5, 7, and 11 describe variation 
in the proportional wall thickness of speci�c regions of the 
urethra, indicative of more or less “pinching” or “squeezing” 
across SUI severity, regardless of maneuver. Together, these 
modes describe increased “s” shape concavity, distal urethral 
wall thickening, and proximal urethral pinching in mild and 
severe SUI urethras compared those in the no SUI group. 

The multiple logistic regression comparing mild and severe 
SUI patients to those with no SUI demonstrated that in-
creased “s” shape concavity and distal urethral wall thicken-
ing (described by modes 2, 5, 7, and 11) and urethral swing 
angle were signi�cant predictors of severe SUI as indicat-
ed by their respective odds ratios (OR=1.728, 0.228, 0.309, 
9.357, and 1.005) and p-values (p=0.0321, 0.0015, 0.0030, 
0.0014, and 0.0012).
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INTERPRETATION OF RESULTS
These results suggest that dynamic endovaginal anterior 
compartment ultrasound can visualize and allow for quanti-
�cation of passive closure of the urethra during Valsalva due 
to shape changes and motion caused by increased intra-ab-
dominal pressure. 

The instability and excessive swinging motion of the bladder 
neck and distal urethra relative to the pubic bone, increas-
ing “s” shape concavity and urethral wall thickness (mode 2), 
and increasing distal urethral thickening (mode 11) were as-
sociated with a higher likelihood of having severe SUI. Mean-
while, increased distal urethral pinching (mode 5) and more 
exaggerated bending of the ends of the urethra towards 
the pubic symphysis to make a more pronounced “c” shape 
(mode 7) were associated with an increased likelihood of be-
ing continent.

CONCLUDING MESSAGE
Endovaginal dynamic anterior compartment ultrasound can 
visualize and allow for quanti�cation of the mechanisms 
involved in urinary continence. This imaging modality and 
subsequent analyses could provide improved understand-
ing of female SUI and guide future treatment planning.

FIGURE 1

Figure 1: Urethral shape variation visualized within ±3 standard devia-
tions of the mean shape (at 0) for modes 1, 2, 5, 7, and 11. Points rep-
resent where individual shapes lie along each mode and normal curves 
portray subgroup distributions.

FIGURE 2

Figure 2: The anterior compartment Aa) at rest and Ab) Valsalva in urinary 
continent and Ba) at rest and Bb) Valsalva in incontinent subjects. Ure-
thras (outlined) and bladder neck retropubic (yellow) and distal urethra 
swing (red) angles are indicated.

Funding NSF GRFP Grant #1747452 Clinical Trial No Subjects Human Ethics 
Committee Institutional Review Board committee at NorthShore University 
HealthSystem Helsinki Yes Informed Consent Yes 
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HOW DO LOCAL MULTI-DISCIPLINARY TEAM 
MEETINGS IMPACT OUTCOMES FOR PATIENTS 
CONSIDERING INVASIVE TREATMENTS FOR 
STRESS URINARY INCONTINENCE?

Crawford A1, Ong H2, Agur W1

1. NHS Ayrshire and Arran, 2. University of Glasgow

HYPOTHESIS / AIMS OF STUDY
Traditional single-speciality approaches may no longer be 
adequate in addressing surgical intervention for women suf-
fering from stress urinary incontinence (SUI). There is pauci-
ty of data discussing the e�ectiveness of multi-disciplinary 
teams (MDT) in the surgical management of SUI in women 
since NICE introduced the concept in the 2013 National 
Guideline in.(1)(2) The aim of this study is to explore the im-
pact of a purpose-designed MDT in the management of SUI 
in women over the last three years (2017 – 2019).

STUDY DESIGN, MATERIALS AND METHODS
Monthly MDT meetings to discuss women who were con-
sidering invasive treatment for stress urinary incontinence, 
overactive bladder or primary prolapse, have been held 
a university hospital and a local District General Hospital 
during the study period. These meetings were attended by 
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gynaecologists, urologists, continence nurses, physiothera-
pists, urodynamicists and administrative sta�. 

At the meetings, each patient’s condition was discussed in 
details, looking at presenting symptoms, medical history, 
concerns, personal choice of treatment, urodynamics diag-
nosis and proposed treatment plan amongst the multidisci-
plinary team. This provides a focus of patient-centred care, 
ensuring each patient receives the highest standard of man-
agement for complex conditions that lack evidence of gold 
standard approaches. 

All patient data was collected and anonymised. Age, parity, 
BMI, primary diagnosis, urodynamics, symptom question-
naires, patient preference and referring consultant prefer-
ence was analysed alongside the �nal recommendations 
from the MDT. The purpose of the study is to assess the 
impact of the local MDT on patient management including 
any changes to proposed treatment plans or further involve-
ment with other allied health professionals. SPSS Statistics 
(version 23) was used to analyse the data.

RESULTS
123 women had their conditions discussed by the MDT. The 
average age was 54.5 (range 35 – 85 years), the median par-
ity was 2 (range:0 -7) and the mean BMI was 30.8 (range: 21 
– 49). No underweight women presented with symptoms 
during the study period.  

The highest incidence of incontinence appears to be within 
the age range of 49 – 53 years, re�ecting the time of meno-
pause and consistent with other studies. The parity also re-
�ects that childbirth was common in our population.Only 2 
patients never had children.  

Table 1 shows the frequency of patient and MDT choice of 
the 4 main SUI procedures for 102 out of 123 responses.  The 
most favoured procedure was colposuspension (60.8%) fol-
lowed by Bulking Agent Injection (28.4%) followed by Autol-
ogous Fascial Sling (10.8%).  No patient has chosen the mesh 
tape surgery. 

The MDT choice was available for 96 out of 123 patients 
(78%).  MDT choices followed a similar pattern with colpo-
suspension being the favoured procedure (46.9%) closely 
followed by Bulking Agent Injection (37.5%) and lastly the 
Autologous Fascial Sling procedure (8.3%). MDT has recom-
mended no surgical intervention in 7 women (7.3%) and, in-
stead, advised further investigation or further conservative 
treatment. Despite the availability of mesh tape procedures 
in a nearby hospital, the MDT did not recommend such sur-
gery in any patient. 

In 19 instances (15.4%) the MDT has recommended a course 
of action that was di�erent from the woman’s choice.  The 
MDT has recommended Bulking Agent Injection in 12 in-

stances (63.3%) or continuous conservative treatment or fur-
ther investigation in 6 instances (31.6%) and,in one occasion, 
an Autologous Fascial Sling Procedure instead of a Colposus-
pension procedure because of low urethral pressures.  

86 women documented what matters to them in making the 
choice of SUI procedure. “Cure from leakage” was selected as 
one of the top 3 values by 83 out of 86 women.  While the 
second most important value was “avoid repeat surgery in 
the future” with 41 (47.7%) women choosing this value and 
avoiding mesh complications by 30 women (11.2%). See ta-
ble 2.

INTERPRETATION OF RESULTS
The MDT signi�cantly changed the management of patients 
in 19 (15.4%) cases, mostly to a less invasive intervention. This 
�gure is also in keeping with other regional MDT outcomes 
and suggests that discussion by a group of cross-specialty 
experts in�uences the professional choice of treatment. 

This is one of the �rst studies to analyse the impact of a lo-
cal MDT which is a real strength of this work. It is in keeping 
with other studies analysing regional MDTs that suggest it 
is a bene�cial exercise for the patients and specialists in-
volved(3).

This study focused on patient choices and the outcomes of 
MDT discussions prior to surgical treatment. We are currently 
analysing the clinical outcomes using patient-reported out-
come measures following the proposed MDT recommenda-
tion of surgical treatment. 

MDTs have been in place since 2014, but due to the lack of 
data recorded, only evidence from 2017-2019 are included. 
There is a speci�c proforma for the local MDT and increasing-
ly the data is being recorded to a higher standard without 
missing information on patient choices and MDT outcomes. 
This will help strengthen follow up studies in the future. 

The age of the patients in this study are in keeping with oth-
er reports suggesting that incontinence and prolapse a�ect 
women of all ages, but most commonly around or after the 
menopause.(3)

CONCLUDING MESSAGE
Local Multidisciplinary Team discussions have changed the 
proposed management for women considering surgery for 
stress urinary incontinence. Most changes were to a less-in-
vasive intervention. A further study is underway to relate the 
recommended MDT procedure to the clinical outcome in 
terms of safety and e�cacy.
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FIGURE 1

Table 1- Patient and MDT choices

FIGURE 2

Table 2- Most concerning values documented by patients
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ASSESSING THE PREVALENCE OF SPORT-
INDUCED URINARY INCONTINENCE AND ITS 
EMOTIONAL IMPACT ON FEMALE GYMNASTS
Rezakahn Khajeh N1, Peters K2

1. Oakland University William Beaumont School of Medicine, 2. Department of 
Urology, Beaumont Health System

HYPOTHESIS / AIMS OF STUDY
Stress urinary incontinence (SUI) is the involuntary loss of 
urine due to an increase in intraabdominal pressure or weak-
ening of the pelvic �oor muscles. High performing female 
gymnasts, were thought to experience less SUI because of 
their athleticism and well-developed pelvic �oor and ab-
dominal musculature. Current literature suggests female 
athletes have higher rates of SUI compared to age and gen-

der matched counterparts [1-3]. SUI in these females nega-
tively a�ects their quality of life and can be associated with 
higher rates of depression, anxiety, and low self-esteem [2]. 
This project seeks to quantify the prevalence of SUI in female 
gymnasts and its impact on quality of life. We hypothesize 
there to be a high prevalence of SUI in young female gym-
nasts compared to nonathletic females.

STUDY DESIGN, MATERIALS AND METHODS
A quantitative approach was used to explore the preva-
lence of urinary incontinence within the female gymnastics 
population in the United States through survey methods 
implemented from October 2018-March 2019. An elec-
tronic survey created on Qualtrics was distributed to past 
and present competitive gymnasts. The survey contained 
an optional free text section where the athletes could pro-
vide anonymous comments (table 1). A similar survey was 
sent to female medical students to serve as an age and gen-
der-matched control group.  Sports practices, SUI frequency 
and emotional distress associated with SUI were addressed 
in the survey. The study group received a small incentive for 
their participation. The medical students were unable to be 
compensated due to university policy. Data was analyzed in 
SAS 9.4 (SAS Institute Inc., Cary, NC, USA). Chi-Square analy-
sis was used with a P-value <0.05 indicating statistical signif-
icance.

RESULTS
96.50% (n=200) of female gymnasts experienced a urine leak 
during gymnastics training, 42.86% (n=98) of the control ex-
perienced a urine leak in their lifetime (P < 0.0001). The medi-
an age of SUI onset in the sample group was 13 (Interquartile 
Range: 10,17). 31.61% (n=193) of the sample group reported 
SUI nearly every time they practice gymnastics with 90.67% 
(n=193) reporting to have never leaked outside of gymnas-
tics. 63.21% reported leaking most on spring �oor, 50.78% 
reported balance beam, 51.30% reported tumble track (a 
25-meter trampoline track designed for acrobatic practice), 
37.82% reported vault and 17.62% reported uneven bars. 
46.11% (n=193) reported experiencing the most SUI when 
they land on the ground after tumbling, and 47.67% (n=193) 
reported leaking most when front tumbling (rotating their 
center of gravity forwards over a horizontal axis). 24.87% of 
gymnasts and 10.00% of the control group were de�nitely 
embarrassed/isolated about urine leaks (P = 0.0003). 22.80% 
of gymnasts and no control group members reported their 
urine leaks as an extreme problem (P < 0.0001) (�gure 1). 
63.21% of gymnasts and 20.00% of the control reported that 
�nding a solution for their incontinence was important to 
them (P = < 0.0001). Unfortunately, response rate from the 
sample group could not be determined because of how 
the survey was distributed. Response rate from the control 
group was roughly 42%.
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INTERPRETATION OF RESULTS
A signi�cantly greater proportion of female gymnasts expe-
rience more leaks during gymnastics training than the con-
trol population experienced in their lifetime. Most gymnasts 
reported that they leak only during gymnastics training and 
have never experienced a leak outside of gymnastics. This 
�nding is in support of our hypothesis, that there is a high 
prevalence of SUI in female gymnastics compared to their 
age and gender matched counterparts. Female gymnasts re-
ported to have the highest probability of leaking on spring 
�oor, trampoline, vault and balance beam when landing af-
ter completing a high-impact tumbling pass. This is thought 
to be secondary to increased intraabdominal pressure, dis-
placing abdominal and pelvic organs inferiorly putting strain 
on the pelvic �oor architecture. 

Female gymnasts are overall more embarrassed and feel 
greater isolation related to their SUI than the control group. 
Our data suggests that female gymnasts are less likely to 
seek care from their physicians regarding their SUI due to 
embarrassment and associated stigma with SUI. There was 
a signi�cant di�erence between gymnasts and control when 
comparing the emotional impact of SUI, providing testament 
to the level of concern these young athletes have regarding 
their condition (table 1). There was a signi�cant di�erence 
between gymnasts and the control group about the impor-
tance of a solution, where �nding a solution for their SUI was 
more important to the gymnasts compared to the control 
population. Most gymnasts reported SUI to be a problem 
(�gure 1). This suggests that SUI can impact the quality of life 
of young female gymnasts.

CONCLUDING MESSAGE
There is an overwhelming prevalence of SUI in young female 
gymnasts. SUI appears to be more prevalent in the female 
gymnastics community compared to their age and gen-
der matched counterparts. Most gymnasts reported SUI to 
be a problem in their lives and a solution is of importance 
to them. Our survey elicited conversations amongst team-
mates and has helped raise awareness of the prevalence of 
SUI in the gymnastics community (table 1).

FIGURE 1

Figure 1: Comparing Impact of SUI on Gymnasts vs. Control

FIGURE 2

Table 1: Free Text Comments From Gymnasts and Control
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THE EVOLUTION OF INCONTINENCE INTO 
RESOLVED, REFRACTORY AND DE-NOVO 
URGENCY URINARY INCONTINENCE 
FOLLOWING SLING PLACEMENT AT TIME OF 
PELVIC ORGAN PROLAPSE REPAIR IN A LARGE 
URODYNAMIC COHORT (N=139)
Zhang X1, Sha�er R2, Dobberfuhl A1

1. Stanford University, Dept. of Urology, 2. University of Colorado, Dept. of 
Obstetrics and Gynecology

HYPOTHESIS / AIMS OF STUDY
To improve counseling in women at risk of refractory and/or 
de-novo urgency urinary incontinence (UUI) following sling 
placement at time of prolapse repair, we created a UUI out-
come model to characterize changes in storage dysfunction 
following surgery.

STUDY DESIGN, MATERIALS AND METHODS
We identi�ed 139 women who underwent urodynamics fol-
lowed by prolapse repair with or without sling placement at 
our institution from 2009 to 2015 using Current Procedur-
al Terminology (CPT) codes. Inclusion criteria included the 
presence of a Pelvic Organ Prolapse Quanti�cation System 
(POP-Q) stage 2 or greater cystocele and at least 7 days of 
follow-up. Our primary outcome was the presence of UUI 
following sling placement at the time of prolapse repair. 
Patients were classi�ed into either no, de-novo, resolved or 
refractory urgency urinary incontinence after prolapse sur-
gery, when compared to their preoperative state prior to 
surgery. Data were analyzed in Statistical Analysis System 
software (SAS, Cary, NC) using chi-square and Fisher’s exact 
tests (categorical variables), Student t-test (continuous vari-
ables), and Kaplan-Meier methods. Tabulated data are pre-
sented as mean +/- standard deviation (SD). A p-value less 
than 0.05 was de�ned as signi�cant. Kaplan‐Meier analysis 
with the Cox proportional hazard was performed to look at 
the association between time and the proportion of women 
free of UUI and stress incontinence at longest follow up after 
surgery, strati�ed by sling placement.

RESULTS
139 women (mean age, 62.6 +/- 11.4 years) met inclusion 
criteria, underwent urodynamics and were included for 
analysis. Baseline characteristics for sling and no sling group 
included age (years, 60.4 +/-11.9 vs. 65.6 +/- 10.1, p=0.006), 
and BMI (27.2 +/- 5.5 vs. 26.8 +/- 5.2, p=0.786). The most 
common POP-Q prolapse stage was stage 3 (77/139, 55.4%). 
Baseline POP-Q stage was well matched between the two 
groups (stage 2, p=0.989; stage 3, p=0.794; stage 4, p=0.408). 
Preoperative incontinence included (i) subjective, objective 
and occult stress urinary incontinence (SUI), and (ii) subjec-
tive and objective UUI. Subjective SUI was de�ned as patient 
report of symptoms such as leaking when coughing or lift-

ing heavy objects. Objective SUI was de�ned as leakage of 
urine with valsalva observed during pelvic exam. Occult SUI 
was de�ned as absence of subjective incontinence but pres-
ence of urine leakage with prolapse reduced on pelvic exam. 
Subjective UUI was de�ned as patient report of symptoms 
such as urinary frequency as a result of strong urge to void 
or inability to hold before reaching the restroom. Objective 
UUI was de�ned as the presence of detrusor overactivity on 
urodynamics. Subcategories of SUI or UUI were not mutually 
exclusive. The sling group had a signi�cantly higher subjec-
tive SUI [62/81 (76.5%) vs 18/58 (31.0%), p<0.001], objective 
SUI [62/81 (76.5%) vs. 6/58 (10.3%), p<0.001], and occult SUI 
[41/81 (56.8%) vs. 29/58 (50.0%), p<0.001) compared to the 
no sling group. There was no signi�cant di�erent in rates 
of baseline subjective UUI [46/81 (56.8%) vs. 29/58 (50.0%), 
p=0.428] and objective UUI [15/81 (18.5%) vs. 9/58 (15.5%), 
p=0.644]. Preoperative urodynamics (sling vs. no sling) 
demonstrated statistically signi�cant di�erences in Pdet@
Qmax (cmH2O, 17.6 vs. 24.6, p=0.005), Qmax (mL/s, 19.4 vs. 
15.3, p=0.014), PVR (mL, 86.8 vs. 159.4, p=0.025), and bladder 
outlet obstruction index (BOOI=Pdet@Qmax-2*Qmax, 2.1 vs. 
7.9, p=0.002). Otherwise, urodynamic capacity and BCI were 
similar between sling groups.

Following surgery women were followed for a mean fol-
low-up of 859 days. Post-operatively, rates of subjective SUI, 
objective SUI, and further surgical treatments for SUI (bulk-
ing agent, repeat sling) were not statistically di�erent be-
tween the sling groups. In the sling group following surgery, 
a signi�cantly greater proportion of women had subjective 
UUI compared to the no sling group [44/81 (54.3%) vs. 19/58 
(32.8%), p≤0.001]. Subsequently a highly proportion of 
women underwent further pharmacologic UUI treatments in 
the sling group (anticholinergics, beta-3 agonist), although 
not statistically signi�cant. Additional treatments required 
for post-operative incomplete bladder emptying were char-
acterized (alpha blocker, any requirement for intermittent 
catheterization, any requirement for indwelling catheteri-
zation, sling incision, and sling excision). There was a similar 
proportion of these treatments utilized after surgery, with 
the exception of greater requirement for indwelling cathe-
terization following surgery in the sling group [13/81 (15.0%) 
vs. 3/58 (5.2%), p=0.048]. 

Women were strati�ed by type of UUI after surgery (never 
UUI, de-novo UUI, resolved UUI, and refractory UUI) with re-
spect to the presence of UUI prior to surgery (Table 1). There 
was a similar proportion of women who never experienced 
UUI before or after surgery who underwent sling placement 
(20/81, 24.7%) when compared to those who did not under-
go sling placement (19/58, 33.8%, p=0.341). In those wom-
en who underwent sling placement, following surgery they 
demonstrated de-novo (13/81, 16.0%) and resolved (17/81, 
21.0%) UUI at a similar rate compared to those women who 
did not undergo sling placement [de-novo (6/58, 10.3%, 
p=0.454), and resolved (19/58, 32.8%, p=0.169) UUI]. Refrac-
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tory UUI was demonstrated in a higher proportion of wom-
en following sling placement (31/81, 38.3%) compared to 
those who did not undergo sling placement (14/58, 24.1%, 
p=0.048).

On Kaplan-Meier analysis, there was no di�erence in the pro-
portion of women not reporting SUI at the time of longest 
follow between the sling and no sling groups [HR 0.98 (95% 
CI 0.43-2.23), p=0.969]. For UUI, there was a trend towards 
a greater proportion of women not reporting UUI in the no 
sling group (Figure 1) compared to the sling group howev-
er this di�erence did not achieve statistical signi�cance [HR 
0.63 (95% CI 0.37-1.06), p=0.081].

INTERPRETATION OF RESULTS
Rates of de-novo and resolved UUI following prolapse repair 
did not di�er regardless of concurrent sling placement at 
time of prolapse surgery. Refractory UUI was demonstrated 
in a higher proportion of women following sling placement 
compared to those who did not undergo sling placement.

CONCLUDING MESSAGE
Patients should be counseled on the risk of refractory UUI 
following sling placement.

FIGURE 1

Table 1. UUI classi�cation following pelvic organ prolapse surgery

FIGURE 2

Figure 1. Kaplan-Meier curve for sling (dotted line) versus no sling (sol-
id line) groups showing the proportion of women not reporting UUI at 
longest follow up
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PROSPECTIVE RANDOMISED CONTROLLED 
STUDY COMPARING THE EFFECTS OF TVT 
AND TOT IN WOMEN OVER 75 YEARS WITH 
STRESS OR STRESS PREDOMINANT URINARY 
INCONTINENCE
Natale F1, Illiano E2, Trama F2, Agostini M1, Costantini E2

1. Dept. of Urogynecology, San Carlo di Nancy Hospital, Rome, Italy, 2. 
Andrology and Urogynecological Clinic,Santa Maria Terni Hospital,University 
of Perugia

HYPOTHESIS / AIMS OF STUDY
The primary objective of this study was to evaluate the sub-
jective and objective SUI cure rates. Secondary outcomes in-
cluded e�ect on QoL and other urinary symptoms and late 
adverse events.

STUDY DESIGN, MATERIALS AND METHODS
This is a single-centre prospective randomised study on 
women over 75 years who underwent mid-urethral sling 
[TVT (1) or ‘out-in’ TOT (2)] for stress urinary incontinence 
(SUI) or stress predominant mixed urinary incontinence 
(MUI). All patients had undergone pelvic �oor muscle train-
ing without success.

Exclusion criteria were: previous POP or SUI surgery; previ-
ous radical pelvic surgery; comorbidities such as diabetes or 
neurological disease; pelvic organ prolapse (POP) stage 2 or 
greater. 

All patients underwent a standardised pre-op work-up com-
prising: urogynecological history; pelvic examination using 
the POP-Q classi�cation; standardised cough stress test 
(CST); a conventional urodynamic study (UDS) according to 
ICS criteria. 

SUI was de�ned according to ICS standardisation and clas-
si�ed according to the Ingelmann-Sundberg scale. Urinary 
symptoms were evaluated using the standardised question-
naire UDI-6. The King’s Health Questionnaire (KHQ) was used 
to evaluate QoL. Surgery was performed by the same expert 
surgeon.

Follow-up visits were scheduled for one month, six months, 
one year, then annually using the preoperative protocol, 
with the exception of urodynamic testing. Patients also com-
pleted the Patient Global Impression of Improvement (PGI-I) 
scale. We report results at 24 months.
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The follow-up examinations and interviews were performed 
by urologists who were not involved in the surgical phase of 
the study. 

The severity of complications was classi�ed using both the 
ICS/IUGA classi�cation of mesh complications and the mod-
i�ed Clavien–Dindo classi�cation.

Objective cure for SUI was de�ned as the absence of urine 
leakage during CST. Subjective cure was de�ned by a ‘no-an-
swer’ to question 3 of the UDI-6 questionnaire.

We considered PGI-I scores to indicate satisfaction when 
patients reported either ‘very much better’ or ‘much better’ 
(score of ≤ 2).

Institutional Review Board Committees approved this study. 
All participants gave informed consent.

A preliminary power analysis indicated that a sample size of 
20 patients per group at P <.05 would have 80% power to 
reject the null hypothesis that TVT and TOT are not equiva-
lent. Power calculation was performed using PS: Power and 
Sample Size ver.3.0, 2009 (http://pspower-and-sample-size-
calculation.

software.informer.com/). The Mann-Whitney and Wilcoxon 
tests for unpaired and paired data, respectively, were used 
to compare ordinal and nonnormally distributed continuous 
variables. Categorical data were analyzed by the McNemar, 
chi-square, or Fisher exact test. Two-tailed P <.05 was con-
sidered

signi�cant. All calculations were performed with IBM SPSS, 
version 22.0.

RESULTS
From September 2017 to December 2019, 47 consecutive 
women aged over 75 with SUI or prevalent stress MUI were 
enrolled. Four out of the 47 patients were not included: 3 did 
not meet all inclusion criteria and 1 refused to give consent. 
Forty-three patients were included in the analysis (Figure 
1). Among these, 21 patients underwent TVT and the other 
22 underwent ‘out-in’ TOT. The mean age of our sample was 
77.67+2.82; median parity was 2; mean BMI was 27.54+3.10. 

No intra-operative complications occurred. 

Pre and post-operative symptoms are reported in Table 1. 

At 24 months follow-up, the objective cure rate was 76.7% 
(85.7% in TVT group and 68,2% in TOT group).

The subjective cure rate was 83.7% (90.5% in TVT group and 
81.8% in TOT group). 

We had de novo UUI in 1 patient of TOT group and de novo 
dry OAB in 8 patients (18.6%) of which 5 in TVT group and 3 
in TOT group. No case of de novo voiding symptoms was ob-
served. Mesh extrusion was observed only in 1 patient (TVT 
group), who was treated with local therapy for three weeks 
with a complete resolution. QoL was signi�cantly improved 
in all domains in both groups.

PGI-I scores showed patient satisfaction in 90.5% in TVT 
group (19 patients) and 90.9% in TOT group (20 patients). 
The other 2 patients in each group reported an improvement 
of ‘a little better’. No patients reported ‘no change’ or worse

INTERPRETATION OF RESULTS
SUI cure rates were satisfactory and were superior in the TVT 
group. Correction of UUI in both groups was good. 

We had a high number of de novo dry OAB: 2 of these had 
no pre-op OAB symptoms and the other 6 had pre-op wet 
OAB. As OAB symptoms are more common at advanced age, 
we hypothesise that their continuation in these 6 patients is 
attributable to their age. This indicates that MUS is a good 
solution for treating incontinence in women over 75 but is 
less e�ective in resolving their OAB symptoms.

CONCLUDING MESSAGE
This study demonstrates that both MUS procedures are safe 
and e�cient choices for stress-incontinent women over 75. 
Even if objective results are less good than those in litera-
ture for younger women, patient satisfaction is comparable, 
perhaps because older women have less active lifestyles or 
lower expectations from their surgery.
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FIGURE 1

Figure 1 – CONSORT statement

FIGURE 2

Table 1- Pre and post-operative symptoms in both groups
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CONTASURE-NEEDLELESS SINGLE INCISION 
SLINGS VERSUS TRANSOBTURATOR SLINGS 
(TOT/TVT-O) FOR FEMALE PATIENTS 
WITH STRESS URINARY INCONTINENCE: A 
SYSTEMATIC REVIEW AND META-ANALYSIS
Luo Z1, Jiao B1, Zhang G1

1. Department of Urology, China-Japan Friendship Hospital

HYPOTHESIS / AIMS OF STUDY
To assess the current evidence on the e�ectiveness and safe-
ty of Contasure-Needleless (C-NDL) versus transobturator 
(TOT/TVT-O) slings in the management of female stress uri-
nary incontinence (SUI).

STUDY DESIGN, MATERIALS AND METHODS
A comprehensive literature review of articles that investigat-
ed the e�cacy and safety of C-NDL and TOT/TVT-O was per-
formed based on studies published before June 2019 and 
retrieved from PubMed, Embase, CNKI and the Cochrane Li-
brary. Two reviewers searched the literature, independently 
extracted the data and evaluated the quality of the data ac-
cording to the inclusion and exclusion criteria. A meta-anal-
ysis was performed by using Review Manager 5.3 software.

RESULTS
Nine studies with 1349 SUI female patients were included. 
Our meta-analysis showed that C-NDL has a noninferior clin-
ical e�cacy compared with TOT/TVT-O with respect to the 
subjective cure rate [OR = 0.81, 95% con�dence interval (CI) 
(0.58 to 1.14), p =0.23] and objective cure rate [OR = 0.82, 
95% CI (0.57 to 1.17), p = 0.27]. In addition, C-NDL is asso-
ciated with an obviously shorter operative time [mean dif-
ference (MD) = -6.94, 95% CI (-10.66 to -3.22), p = 0.0003]. In 
terms of the postoperative visual analogue scale (VAS) and 
the incidence of postoperative pain, C-NDL has a greater ad-
vantage [MD = -1.71, 95% CI (-2.91 to -0.50), p = 0.005]; [OR = 
0.21, 95% CI (0.05 to 0.96), p = 0.04]. There was no statistically 
signi�cant di�erence in the rate of complications found be-
tween the two groups except for that of groin pain.

INTERPRETATION OF RESULTS
The most important indicators for evaluating e�cacy are the 
subjective and objective cure rates. The tension provided by 
the tape support plays a signi�cant role in the e�cacy and 
is associated with the cure rate and necessity of re-surgery. 
Some SIMS procedures have been performed in clinical prac-
tice to evaluate the e�cacy. The meta-analysis compared 
the TVT-Secure, Mini-Arc and Ophira together with standard 
midurethral slings, and the result showed an inferior cure 
rate for these SIMSs. An animal trial reported that with the 
highest surface area to counteract extraction, the anchor of 
C-NDL has the highest mean immediate extraction forces 
compared with those of other SIMSs. Relative to other SIMSs, 
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the C-NDL has a greater contact area and is more similar to 
the standard sling, which ensures su�cient �rmness. Based 
on our meta-analysis, no signi�cant di�erences were found 
in the comparison of subjective and objective cure rates. In 
addition, the incidence of repeated SUI surgery was not ob-
viously di�erent between the C-NDL and TOT/TVT-O groups. 
Apart from the investigation of Bakay et al., the follow-up 
time of the other included studies is longer than 12 months. 
Therefore, the results also con�rmed that the tension of 
C-NDL is not inferior to that of TOT/TVT-O and that the mid-
term e�cacy of C-NDL is reliable. Until now, due to the short 
period of C-NDL use, the long-term e�cacy still needs more 
high quality RCTs to verify.

Our meta-analysis showed that the patients who under-
went C-NDL had a shorter operation time, which con�rmed 
the previously published outcome. In addition, the pooled 
results showed that patients receiving C-NDL presented im-
proved postoperative pain and postoperative VAS scores. In 
particular, groin pain greatly improved. These results are con-
sistent with those of Kim’s study, which reports that SIMSs 
are superior with respect to immediate postoperative pain. 
The di�erence may be explained by the surgical procedure. 
Similar to other SIMSs, the C-NDL is inserted through a single 
vaginal incision and blindly avoids the retropubic space and 
obturator foramen. The pain occurrence is related to the fact 
that there is no incision in the groin area, the sling does not 
reach the groin, and there is no foreign body sensation. The 
surgical routine also decreased the risk of blood vessel and 
nerve injury, which was in line with our present analysis. In 
Baya’s study with a three-year follow-up, there were no cases 
of groin pain, and only one patient had a mild haematoma. 
In addition to the cure rate, postoperative pain also plays an 
important role in patient satisfaction. In a study by Schellart 
et al., patients with SUI were willing to accept a relatively 
lower cure rate with a less invasive procedure in order to 
avoid postoperative pain. Therefore, with a high e�cacy and 
less pain, it seems that C-NDL is a better choice to manage 
SUI in patients. 

With respect to the hospital stay, a previous meta-analysis 
showed that SIMSs involve a shorter hospitalization time 
than that for transobturator slings. However, our results 
showed no signi�cant di�erences in hospital stay between 
the two groups. According to our clinical experiences, the 
hospital stay might be associated with the patients' baseline 
basic characteristics and with hospital conditions, which are 
a�ected by human factors. In addition, the inpatient stay 
was arranged for 1 to 2 days, which also indicates that C-NDL 
yields a faster recovery rate, which indicates enhanced re-
covery after surgery.

CONCLUDING MESSAGE
Our data suggest that C-NDL is an e�ective method for treat-
ing female SUI. Compared to TOT/TVT-O, C-NDL is associated 
with a shorter operative time, and the incidence of postoper-

ative pain is obviously decreased. In addition, both methods 
have proven to be safe. Nevertheless, these �ndings should 
be further con�rmed through large-volume, well-designed 
prospective randomized controlled trials (RCTs) with exten-
sive follow-up.

Funding None Clinical Trial No Subjects Human Ethics not Req'd It is a 
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TRANSOBTURATOR FASCIAL SLING(TOFS) 
VERSUS TRANSOBTURATOR TAPE(TOT) 
IN RECURRENT FEMALE STRESS URINARY 
INCONTINENCE

Abdelwahab O1, Soliman T1

1. Benha University,Egypt

HYPOTHESIS / AIMS OF STUDY
Recurrent incontinence is one of the most disastrous com-
plications of continence surgery. Midurethral slings are 
commonely used nowadays for female stress urinary incon-
tinence .Recurrenct incontinence ,Tape erosion and some-
times infection l still a big problem with these techniques . 
Fascial Sling is another good option in such like cases espe-
cially in sever incontinence.However �xation of fascial sling 
is more invasive and  needes more dissection ,so we replaced 
the mid part of the tape (around the urethra )by rectus fascia 
or fascia lata  and connect it on both sides by polpropyline 
tape to pass through  obturator foramen like TOT.we com-
pared this technique with the standard TOT.  In this study 
we evaluated e�cacy, safety and long term results of tran-
sobturator fascial sling and Trans obturator tape in recurrent 
female stress urinary incontinence.

STUDY DESIGN, MATERIALS AND METHODS
From jan. 2010 till April 2015,  71 female patients with recur-
rent SUI were evaluated. After  counselling all patients about 
surgery and signing written consent, They were randomly 
divided into 2 groups :Group 1(G1) 34 patients underwent 
(TOFS )using either rectus fascia or fascia lata patch one by 
two centimeters connected on both sides by polypropylene 
tape . and Group 2 (G2) 37 patients underwent Transobtura-
tor Tape (TOT) .

Operative time, intra and postoperative complications  us-
ing (Clavien grading system), duration of catheterization and 
Hospital stay as well as success rate of surgery were record-
ed.

All patients were evaluated by history, physical examination, 
urine culture, pelviabdominal ultrasound, and urodynam-
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ics. International Consultation of Incontinence Question-
naire-Short Form (ICIQ-SF), and female sexual function index 
(FSFI) questionnaire (Arabic versions were applied for all pa-
tients . patients were followed for 3years.3 patients did not 
complete the  follow up period ,2 from G1 and 1 From G2.

RESULTS
Both groups were matched at baseline for mean age 
(33.41±12.36 and 34.95±11.63 years group 1 and 2 re-
spectively), comorbidity pro�le, (ICIQ-SF) , and (FSFI) ques-
tionnaire  . Operative time, intra-operative bleeding were 
signi�cantly lower in ) G2 (  24.08 ± 4.06   versus  43.94 ± 
7.7 minutes ,  ( p <0.001) as regard time and 0.3±0.4 versus 
1.1±0.2 as regard HB drop,  ( p <0.001).  No signi�cant di�er-
ence could be detected as regard catheterization period and 
hospital stay with range 1-2 and 1-3 days for both (P >0.05). 
Signi�cant improvement in ICIQ-SF occurred in both groups  
( from15.1±3.6 to1.6 ±5.5), in G1 and  (15.9±1.2 to 8.5±5.7)in 
G2   ( p <0.001). Success rate  de�ned as cure and improve-
ment was 93% (30 patients) in GA, 64% (23 patients) in GB. 
In Patients with valsalva leak point pressure less than 60cm 
H2O (9 cases in GA and &6 in GB)  only one in GA failed  while 
no improvement recorded in G2( p <0.001).  .Vaginal erosion 
occurred in 2 cases and urethral erosion in 1 case  in G2 with-
in the 1st year follow up. (p <0.001). 91% of sexually active 
women in G1 achieved signi�cant improvement in their 
sexual FSFI ,while only 50% in G2. Four cases of recurrence 
occurred in G2 after 1 year while no recurrence occurred in 
G1all over three years follow up.

INTERPRETATION OF RESULTS
Vaginal  and urethral erosion occured with  TOT technique  
while not in TOFS ,at the same time there is  signi�cant dif-
ference in success rate  in favor of  TOFS.

CONCLUDING MESSAGE
Transobturator Fascial  Sling is more e�ective and safe than 
TOT in recurrent female stress incontinence with good long 
term data especially in severe   cases.

Funding NONE Clinical Trial No Subjects Human Ethics Committee BENHA 
FACULTY OF MEDICINE Informed Consent Yes 
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HOW THE PAUSE ON SYNTHETIC TAPE 
INSERTION FOR THE TREATMENT OF STRESS 
URINARY INCONTINENCE HAS AFFECTED 
SURGICAL PRACTICE IN ONE UK CENTRE

Phillips R1, Rahman S1, Harris N1

1. Leeds Teaching Hospitals Trust

HYPOTHESIS / AIMS OF STUDY
In July 2018 a pause was placed on synthetic mesh tape 
insertion in the UK as a treatment option for patients with 
stress incontinence. The aim of this study was to assess how 
stress urinary incontinence (SUI) procedures had changed 
since the ban and how satis�ed patients were with the out-
comes.

STUDY DESIGN, MATERIALS AND METHODS
A retrospective case note review was conducted. All cases 
undergoing surgery 18 months before July 2018 and 18 
months after were recorded. Information on baseline demo-
graphics, surgery undertaken, post-operative complications 
and requirement for further surgery were collected using 
Excel.  All surgical procedures during the time periods were 
included. Patients whom this was not their primary surgery 
for SUI were also included.

RESULTS
Thirty operations were conducted in each 18-month period.  
Patient demographics including age, type of incontinence 
and conservative treatments were matched (table 1).  

In the pre-ban group 29 patients underwent urodynamics, 
this failed to demonstrate SUI in six cases. In the post-ban 
group 27 patients had urodynamics, SUI was not demon-
strated in eight cases. Seven patients in the pre-ban group 
had already undergone a surgical procedure for SUI and 
eight in the post ban group, these ranged from intra-urethral 
bulking agent, tension-free vaginal tape (TVT) and colposus-
pension.

 In the pre-ban group 12 patients underwent TVT, 16 had in-
tra-urethral bulking agent, one patient had an autologous 
sling and one colposuspension.  Post ban 29 patients under-
went intra-urethral bulking agent and one patient had an 
arti�cial urinary sphincter (AUS). 

Minimal surgical complications occurred. Pre-ban, two 
TVT patients had an intra-operative bladder perforation of 
which re-positioning was performed and they had no fur-
ther complications. There were no other intra-operative 
complications with other procedures. 30 day complications 
included two TVT patients who were treated for UTI and 
one intra-urethral bulking patient had urinary retention in 
the pre-ban group. In the post ban group, the patient with 
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whom the AUS placed had an intra-operative urethral per-
foration, she had no other post-operative complications. 30 
day complications in the post-ban group receiving intra-ure-
thral bulking agent identi�ed four patients who went into 
retention and one patient had a myocardial infarction, which 
was not found to be related to the surgery.  One patient in 
the pre-ban group was lost to follow up and one did not at-
tend follow up compared to two patients lost to follow up in 
the post-ban group. 

Success in achieving dryness was higher in the pre-ban 
group; 47% (14/30) patients were dry and happy with the 
outcome compared to only 27% (8/30) patients in the post 
ban group. Of the patients that remained incontinent in the 
pre-ban group �ve were still happy with the outcome, two of 
these patients had undergone a TVT and three intra-urethral 
injections.  In the post-ban group 57% (17/30) patients were 
unsatis�ed with the outcome and requested further treat-
ment. A number of patients who were not satis�ed with the 
response after initial surgery in both groups are awaiting or 
have undergone further procedures (table 2).

INTERPRETATION OF RESULTS
Since the pause on synthetic tape insertion in July 2018 we 
have performed the same number of SUI surgeries. Immedi-
ate and 30 day complications were minimal in both groups. 
During the follow up of patients who had a TVT none had a 
mesh erosion.  Post ban more patients opted for the mini-
mally invasive option of intra-urethral injections however a 
higher number of patients were unsatis�ed with the results, 
and are awaiting decision on more invasive surgical options. 
30 day complications in the intra-urethral bulking agent pa-
tients was higher when compared to TVTs.

CONCLUDING MESSAGE
The pause on synthetic mesh insertion has caused more pa-
tients to have a sub-optimal procedure, and a higher number 
of patients unsatis�ed with the outcome. More patients are 
considering major intervention to treat their incontinence, 
which have additional risks.

FIGURE 1

Table 1: Patient demographics

FIGURE 2

Table 2: Further management of patients who were unhappy with initial 
surgery

Funding No funding required Clinical Trial No Subjects None Ethics not 
Req'd Not required 
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VOIDING DYSFUNCTION AND SURGICAL 
OUTCOME AFTER REVISION OF TENSION FREE 
VAGINAL TAPE-TRANSOBTURATOR SURGERY 
OVER 10-YEAR OF EXPERIENCE

Wan O1, Cheung R1, Lee L1, Chan S1

1. Department of Obstetrics and Gynaecology, Prince of Wales Hospital, The 
Chinese University of Hong Kong

HYPOTHESIS / AIMS OF STUDY
Tension free vaginal tape-transobturator route (TVT-O) is 
one of the most common and e�ective treatment of stress 
urinary incontinence worldwide. Voiding dysfunction is one 
of the recognized complications from all types of mid-ure-
thral sling surgery. There were di�erent methods described 
on management of voiding dysfunction. There was lack of 
standardized treatment and limited evidence showing which 
methods being the most appropriate.1 We have adopted the 
method of early mobilization and revision of tape tension. 
Yet, there were concerns of reducing the e�ectiveness of 
TVT-O. This study investigated the outcome of women re-
ceiving early tape revision due to voiding dysfunction after 
TVT-O surgery.

STUDY DESIGN, MATERIALS AND METHODS
This is a retrospective analysis of a prospectively collected 
database of all the women undergoing TVT-O for urinary 
stress incontinence in a territory urogynaecology universi-
ty hospital from 2010-2019. Their demographics data and 
pre-operative urinary symptoms results were collected in 
a standard consultation form. All women received an uro-
dynamic study including uro�owmetry and pressure-�ow 
cystometrogram before proceeding to TVT-O. TVT-O could 
be performed concomitantly with pelvic �oor repair surgery. 
Operative records and post-operative symptoms were all 
collected. Voiding dysfunction such as incomplete bladder 
emptying, intermittent stream or straining to void, on the 
post-operative 1-3 days, if any, were reviewed and their oper-
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ative records of revision of tape were reviewed. Subsequent 
urinary symptoms were documented. Outpatient follow-up 
were arranged �rstly at 8 weeks, then one and two years after 
the surgery, to review their surgical outcome including the 
subjective outcome classi�ed as “same, improved, or worse” 
were documented. Ethics approval was obtained. Statistical 
analysis was done by SPSS version 22.

RESULTS
A total of 680 women underwent TVT-O surgery. Twenty-four 
(3.5%) of them were found to have voiding dysfunction 
shortly after surgery and were managed by early tape mobi-
lization. Their mean age was 63.0 ± 11.1 years, with median 
parity of 3.0 (1.3, 4.0) and mean body mass index 23.9±3.0 
kg/m2. They underwent revision of tape tension at a median 
post-operative day 2.5 (2.0, 6.8), ranging from post-operative 
day 1 to 21 days. All the revisions were performed under local 
anaesthesia at bedside. The mean operative time or revision 
was 14.6 ± 5.5 minutes with mean estimated blood loss of 
7.3±4.0 ml. Among them, 22 (91.7%) of them resumed nor-
mal voiding without signi�cant retention of urine on the day 
or within 1-3 days after the revision. Two women required 
suprapubic catherization (SPC) for further bladder training. 
One SPC was performed on the day of tape tension revision 
and one was performed at 10 days after tape tension revi-
sion. Both of them can achieve normal voiding at 3 weeks 
after SPC insertion.

All of them attended the follow-up with a mean follow-up 
duration of 124.1 ± 108.7 weeks. Two (8.3%) complained of 
occasional minimal stress urinary incontinence. Due to mild 
symptoms, no medical or surgical treatment were required. 
There was no recurrence of stress urinary incontinence in 
others (91.7%). All of them were satis�ed with the surgical 
outcome and graded outcome as “improved” after opera-
tion. Five (20.8%) women had urge urinary incontinence, 
with only one (4.2%) of them being de novo in nature af-
ter TVT-O. No medical nor surgical treatment were needed. 
There was no voiding di�culty or pain upon follow-up.

INTERPRETATION OF RESULTS
The chance of success of resuming normal voiding after early 
mobilization and revision of tape tension was similar to oth-
er studies1. This study showed that early mobilization and 
revision of tape tension can help to resume normal voiding 
for women su�ering from voiding dysfunction after TVT-O 
while minimal recurrence of symptoms of stress urinary in-
continence and presence of de novo urge urinary inconti-
nence were found at intermediate term of follow-up. Longer 
follow-up would be helpful to review if any recurrence of 
urinary symptoms.

CONCLUDING MESSAGE
Early mobilization and revision of tape tension is an e�ective 
treatment option for women su�ering from voiding dysfunc-
tion and early detection of voiding dysfunction post-opera-
tively is required for early intervention.

REFERENCES
1. Management of post-midurethral sling voiding dysfunc-

tion. International Urogynecological Assocation research 
and development committee opinion. Int Urogynecol J. 
2018 Jan;29(1):23-28.
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THE IMPACT OF MID-URETHRAL SLING 
SURGERY ON FEMALE SEXUAL FUNCTION IN 
STRESS URINARY INCONTINENCE PATIENTS: 
A SYSTEMATIC REVIEW AND META-ANALYSIS 
OF PROSPECTIVE RANDOMIZED AND NON-
RANDOMIZED STUDIES
Lai S1, Diao T1, Zhang Z1, Seery S2, Wang J1, Zhang Y1

1. Department of Urology, Beijing Hospital; National Center of Gerontology; 
Institute of Geriatric Medicine, Chinese Academy of Medical Sciences, Beijing 
100730, China, 2. School of Humanities and Social Sciences, Chinese Academy 
of Medical Sciences and Peking Union Medical College, Beijing, 100730, China

HYPOTHESIS / AIMS OF STUDY
Though mid-urethral sling (MUS) surgeries are recommend 
as the gold standard therapy of stress urinary incontinence 
(SUI), the impact of MUS operations on female sexual func-
tion remains controversial. Consequently, we sought to pro-
vide high-quality evidence around the impact of MUS treat-
ments on sexual function for female patients with SUI.

STUDY DESIGN, MATERIALS AND METHODS
A systematic search of PubMed, EMBASE, and the Cochrane 
Library was conducted to identify studies which assessed 
the impact of MUS treatments on sexual function in sexu-
ally active women with SUI. The MUS techniques including 
retropubic tension-free vaginal tape (TVT), transobturator 
tension-free vaginal tape (outside-in, TOT; inside-out, TVT-O) 
and single-incision mini-sling (SIMS). All studies included 
were prospective randomized or non-randomized trials 
which assessed patients with two validated questionnaires 
i.e., the Female Sexual Function Index (FSFI) and the Pelvic 
Organ Prolapse Urinary Incontinence Sexual Questionnaire 
(PISQ-12)[1, 2]. Pre- and postoperative data pertaining to 
sexual functions were extracted. Comparable data were me-
ta-analyzed using Review Manager 5.3 software.
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RESULTS
Of the 24 studies identi�ed, 17 utilized FSFI and seven adopt-
ed PISQ-12 to assess sexual functions. Of the 2188 patients 
involved, 50.55% (n = 1106) underwent transobturator ap-
proach MUS (i.e., TOT, TVT-O and Monarc), 28.06% (n = 614) 
retropubic route MUS (i.e., TVT), and 9.87% (n = 216) SIMS 
(i.e., Ajust®, MiniArc® and TVT Secur System®), while the re-
maining 11.52% (n = 252) were reported without clearly de-
�ned techniques and were therefore broadly categorized as 
‘other MUS’. 

Pooled analysis indicates that 6-month postoperative PISQ-
12 total scores were signi�cantly higher than preoperative 
scores (Weighted mean di�erence (WMD) -3.31 points, 95% 
con�dence interval (CI) -5.32 to -1.30, p=0.001; Fig.1A). Ad-
ditionally, similar results were found at the 12-month junc-
ture (WMD -3.30 points, 95% CI -6.01 to -0.58, p=0.02; Fig.1B) 
and 24-month follow-up point (WMD -4.44 points, 95% CI 
-5.45 to -3.44, p<0.00001; Fig.1C). Unfortunately, follow-up 
data from 4 to 15 years were insu�cient for meta-analysis of 
the longer term e�ects. Although, �ndings do suggest that 
women’s postoperative sexual functioning is at least not in-
ferior to preoperative sexual functions.

Consistently, pooled postoperative FSFI total scores were 
signi�cantly higher than preoperative scores at 6-months 
(WMD -2.22 points, 95% CI -3.36 to -1.08, p=0.00001; Fig.2A) 
and 12-months (WMD -3.49 points, 95% CI -5.96 to -1.02, 
p=0.006; Fig.2B). Postoperative FSFI sub-scores at 6-months 
and 12-months suggest that desire, arousal, orgasm, lubri-
cation, satisfaction and pain during sexual intercourse were 
also signi�cantly higher than baseline scores (all p<0.05).

INTERPRETATION OF RESULTS
To the best of our knowledge, both the PISQ-12 and FSFI 
are internationally validated questionnaires and are recom-
mended by the International Continence Society to assess 
sexual functions. Findings from this meta-analysis add to 
the evidence base demonstrating that sexually active wom-
en with SUI can experience an improved sex life after MUS 
treatment. The primary reason for this improvement may be 
the absence of incontinence and decreased negative emo-
tional responses during intercourse[3]. Critically speaking, 
even though the PISQ-12 or FSFI are validated and can pro-
vide insight into sexual functioning, these questionnaires 
are subjective measures which may not have the capacity 
to explore the nuances of personal experience or concept 
of self. Therefore, these �ndings also suggest there may be a 
need for more unstructured qualitative research to explore 
the complexity of personal perceptions involved sexual de-
sirability and comfort during, and after intercourse.

CONCLUDING MESSAGE
MUS treatments appear to improve sexual function for wom-
en with SUI. However, these �ndings should be further con-
�rmed through well-designed prospective randomized con-

trolled trial with larger samples and it may prove worthwhile 
intercalating more qualitative research into personal percep-
tions of stigma related to SUI and sexual performance.

FIGURE 1

Figure 1. Impact of MUS surgeries on sexual function assessed using 
PISQ-12: (A) meta-analysis of pre- and postoperative scores at 6 months, 
(B) 12 months, and (C) 24 months.
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FIGURE 2

Figure 2. Impact of MUS surgeries on sexual function assessed using FSFI: 
(A) meta-analysis of the pre- and postoperative scores at 6 months, and 
(B) 12 months.
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EXAMINING THE ROLE OF THE 
PHYSIOTHERAPIST IN TREATMENT 
RESPONSE OF WOMEN WITH PROVOKED 
VESTIBULODYNIA

Bardin M1, Brassard A1, Dumoulin C2, Bergeron S2, Mayrand M2, Waddell G1, 
Khalifé S3, Morin M1

1. University of Sherbrooke, 2. University of Montréal, 3. McGill University

HYPOTHESIS / AIMS OF STUDY
Vulvodynia or chronic vulvar pain is a highly prevalent and 
debilitating condition a�ecting up to 16% of women and 
provoked vestibulodynia (PVD) is the most common sub-
type. Physiotherapy (PT) is recognized as a �rst-line treat-
ment for PVD and is e�ective for reducing pain and improv-
ing sexual function. It has been shown in di�erent �elds of 
medicine that the therapist himself, beyond the treatment 
provided, plays a signi�cant role in treatment e�cacy [1-

2]. For instance, in psychology, the relationship with the 
patient, including support given by the therapist, is a pre-
dominant factor in treatment response [1]. In surgical treat-
ments, it was shown that the surgeon’s experience in�uenc-
es treatment success [2]. However, no studies thus far have 
investigated the role of the physiotherapist in PT treatment 
response in women with PVD. Given that PT requires both 
interpersonal and technical skills, it could be hypothesized 
that both the physiotherapist’s support and experience will 
a�ect treatment response. This is the �rst study to evaluate 
the moderating role of the physiotherapist by investigating 
the associations between (1) the physiotherapist’s support, 
as perceived by the patient during treatment and (2) the 
physiotherapist’s experience, and the improvement in pain 
and sexual function in women with PVD.

STUDY DESIGN, MATERIALS AND METHODS
This study is embedded in a randomized clinical trial treat-
ing women with PVD with either pelvic �oor physical thera-
py or topical lidocaine. Data of the 105 women allocated to 
the physical therapy group were considered in the analyses. 
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Women were included in the study after having their diag-
nosis of PVD con�rmed by one of our collaborating gynecol-
ogists following a standardized protocol. They had to report 
a mean pain intensity of ≥5 (at the numerical scale from 0 to 
10), for at least 90% of sexual intercourse attempts and for a 
≥6 month duration.

PT treatment response was assessed at baseline, post-treat-
ment and at 6-months follow-up by an assessor blinded to 
group assignation using the following validated and recom-
mended outcomes [3]: pain intensity during intercourse (nu-
merical rating scale 0-10), pain quality (McGill Pain Question-
naire) and sexual function (Female Sexual Function Index).

The physiotherapist’s support as perceived by the patient 
during treatment was assessed with the Interpersonal Be-
havior Scale-short form (IBS-SF). The questionnaire total 
score, ranging from 10 to 70, was calculated to assess behav-
iors pertaining to relatedness (or sense of care), competence 
and autonomy support with higher score being associated 
with higher support.

The physiotherapist’s clinical experience was assessed for 
each professional at the time they were conducting the 
treatment of each participant. It was calculated as the total 
number of days worked per week was converted into years 
of experience as a general physiotherapist, pelvic �oor phys-
iotherapist, and pelvic pain physiotherapist, by considering 
the number of working days after deducting weekends, hol-
idays and work leave.

Multilevel modeling analyses were used to assess the moder-
ating e�ect of physiotherapist’s experience and support on 
changes from baseline to post-treatment and from baseline 
to 6-months follow-up. Data was analyzed using the soft-
ware SPSS® 25.0 (Statistical Package for the Social Sciences, 
IBM) and signi�cance level considered p<0.05.

RESULTS
Of 105 patients enrolled in the study, 99 completed post 
treatment and 94 returned for the 6-months follow-up. A 
total of 15 female physiotherapists were involved in treat-
ments. As for the physiotherapist’s support as perceived by 
the patients, the average score was 6.2 (±0.8 SD; range 3.3 to 
7.0). The physiotherapist’s support perceived by the patient 
was associated with greater improvements in pain quality 
(B -4.924; SE 1.890; 95%CI -8.675; -1.175) and sexual func-
tion (B 1.749; SE 0.838; 95%CI 0.081; 3.416) from baseline to 
post-treatment. The moderating role of the physiotherapist’s 
support was not signi�cant for changes in pain intensity and 
for all three outcomes at 6-month follow-up (p>0.05). Phys-
iotherapists had an averaged total experience of 5.2 years 
(±3.9 SD) of which 2.6 years (2.4 SD) of experience was specif-
ically on treating pelvic �oor muscles and 0.9 years (±1.2 SD) 
on treating pelvic pain. Results showed that the physiother-
apist’s experience (general or speci�c to pelvic �oor/pelvic 

pain) was not associated with treatment response outcomes 
(p>0.05).

INTERPRETATION OF RESULTS
This study presents original data regarding the role of the 
physiotherapist in PT treatment response in women with 
pain. Our results showed that higher physiotherapist’ sup-
port was associated with greater improvement of pain qual-
ity and sexual function from baseline to post-treatment. Our 
�ndings emphasize the importance of the supportive behav-
iors from the physiotherapist to enhance patient’s response 
to PT during the active phase of treatment. These signi�cant 
outcomes were however not sustained at 6-month follow-up 
which could be anticipated given that the interrupted con-
tact with the physiotherapist during this period.

In regards to clinical experience, our results showed a 
non-signi�cant moderating e�ect on treatment response. 
However, it is important to highlight that the present study 
was carried out in a clinical research trial setting where the 
physiotherapists received an intensive training in order to 
provide standardized treatment.

CONCLUDING MESSAGE
Findings of this study reveal that the physiotherapist’s sup-
port as perceived by the patient was identi�ed as an impor-
tant factor related to improvement in pain quality and sexual 
function immediately after treatment in women with PVD. 
In the context of our randomized controlled trial where the 
physiotherapists are following a standardized protocol and 
are highly trained in pelvic �oor rehabilitation, the physio-
therapist’s clinical experience was not related to treatment 
response. Future clinical research and practitioners should 
focus on the quality of the support given to patients with 
PVD in order to improve the e�ectiveness of their interven-
tion.

REFERENCES
1. Anderson, T., et al., A prospective study of therapist facili-

tative interpersonal skills as a predictor of treatment out-
come. J Consult Clin Psychol, 2016. 84(1): p. 57-66.

2. Cahill, P.J., et al., The e�ect of surgeon experience on out-
comes of surgery for adolescent idiopathic scoliosis. J 
Bone Joint Surg Am, 2014. 96(16): p. 1333-9.

3. Pukall, C.F., et al., Recommendations for Self-Report Out-
come Measures in Vulvodynia Clinical Trials. Clin J Pain, 
2017. 33(8): p. 756-765.

Funding Canadian Institutes of Heath Research Clinical Trial Yes 
Registration Number NCT01455350 RCT Yes Subjects Human Ethics 
Committee RESEARCH ETHICS OF CENTRE HOSPITALIER UNIVERSITAIRE DE 
SHERBROOKE AND INSTITUT UNIVERSITAIRE DE MONTRÉAL Helsinki Yes 
Informed Consent Yes 



ICS 2020 • S39

Thursday 19th November

20 | www.ics.org/2020/abstract/20
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HYPOTHESIS / AIMS OF STUDY
The stress urinary incontinence (SUI) is one of the most com-
mon dysfunctions of the lower urinary tract, which a�ects a 
women’s quality of life. Measuring a women’s quality of life is 
very important to assess women’s perception of health. This 
is based on the interaction of physical, psychological, social, 
functional, emotional factors, mental well-being, as well as 
the status of work, environmental quality, vitality, pain, fear, 
and depression. The aim of this study was to measure the im-
pact of the innovative pelvic �oor muscle training (iPFMT) on 
the Quality Adjusted Life Years (QALYs) in women with stress 
urinary incontinence (SUI) treated by duloxetine.

STUDY DESIGN, MATERIALS AND METHODS
This analysis is a part of the study conducted between Feb-
ruary 2019 and 2020. The clinical trial was a randomized 
intervention, parallel, multicentre study at urological out-
patient clinics at the national level for 12 weeks. Women 
were assigned in a 1:1 ratio to the experimental and control 
groups, using simple randomization according to odd and 
even numbers assigned sequentially to the patients at each 
clinic. An estimated 63 women were required for each group. 

Inclusion criteria: woman over 18 years old who provided 
written informed consent; experienced uncomplicated SUI; 
experienced symptoms of urinary incontinence for at least 
three consecutive months immediately prior to the study; 
scored 14 points or more on ICIQ-UI-SF; experienced at least 
seven urinary incontinence episodes per week; exhibited 
a degree of pelvic organ prolapse equal to stage 2 or less; 
expressed willingness to accept the randomization process 
and fully participate in tests. 

Exclusion criteria: a woman who is pregnant, lactating or ac-
tively trying to become pregnant; use of any pharmacologic 
agent to treat symptoms of urinary incontinence in the past 
6 months; the history of anti-incontinence surgery in the past 
12 months; use of onabotulinumtoxinA for the treatment 

of urinary incontinence in the past 12 months; the history 
of pelvic prolapse repair or urethral surgery in the past 12 
months; the history of PFMT in the past 12 months; the his-
tory of interstitial cystitis or bladder-related pain; the history 
of chronic severe constipation; the history of clinically sig-
ni�cant renal or hepatic impairment; the history of clinically 
signi�cant heart impairment; non-compliance with limita-
tion of duloxetine treatment for mixed urinary incontinence; 
current positive urinary tract infection; use of rehabilitation 
aids; use of antidepressant(s); insu�cient understanding of 
iPFMT and/or omitting iPFMT; participation in any clinical 
study in the past 6 months.

The control group received oral duloxetine treatment (40 mg 
BID), the experimental group received oral duloxetine treat-
ment (40 mg BID) and iPFMT with lumbopelvic stabilization. 
The iPFMT was performed 5 times a week for 20–30 minutes 
a day, in cooperation with a physiotherapist. 

The SUI was analyzed during a baseline and a �nal period 
according to the International Consultation on Incontinence 
Questionnaire - Urinary Incontinence - Short Form (ICIQ-
UI-SF) with the range from 0 (without SUI) to 21 (the most 
severe SUI) (1). The calculation of the weighting factor (WF) 
was done by a linear transformation of the ICIQ-UI-SF (WF 
= 1 – ICIQ-UI-SF score/21). The QALYs gained were calculat-
ed by multiplying life expectancy (LE) by a weighting factor 
(QALYs = LE * WF). Statistical non-parametric tests were used 
for statistical analyses at a signi�cance level of 0.05 using the 
IBM SPSS Statistics for Mac, version 25.0 (IBM Corp., Armonk, 
N.Y., USA).

RESULTS
The study included 158 women, of whom 129 women 
(81.6%) were fully analyzed in the control group (n = 64) and 
experimental group (n = 65). All women were Caucasians 
with a mean age of 55.2±13.0 years (range 29-80 years), body 
mass index of 27.6±4.9 kg/m2. The mean life expectancy for 
the control group was 26.3±11.8 years and for the experi-
mental group 29.0±11.7 years. The mean baseline ICIQ-UI-SF 
score was in control vs an experimental group of 15.2±1.7 
vs 15.1±1.5 and �nal ICIQ-UI-SF score of 9.8±4.2 vs 8.3±3.8 
(p<0.05). The mean baseline weighting factor was in control 
vs an experimental group of 0.27±0.08 vs 0.28±0.07 and a �nal 
weighting factor of 0.53±0.20 vs 0.60±0.18 (p<0.05). Follow-
ing 12 weeks of treatment, incremental QALYs in the control 
vs experimental group had increased as follows: 0.12±0.04 
vs 0.14±0.04 (p<0.05). The mean baseline QALYs gained 
per year in control vs experimental group was 0.27±0.08 vs 
0.28±0.07 and �nal QALYs 0.53±0.20 vs 0.60±0.18 (p<0.05). 
Before the treatment, the number of QALYs gained per life 
expectancy in control vs experimental group was 7.53±4.24 
vs 8.30±4.01. The number of QALYs gained per life expectan-
cy in control vs experimental group had increased following 
treatment: 15.03±9.63 vs 17.90±9.86 (p<0.05). The number 
of QALYs gained per life expectancy was increased in con-
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trol vs experimental group by 99.7±71.1% vs 127.0±95.2% 
(p<0.05). The stress urinary incontinence evaluated with the 
ICIQ-UI-SF was decreased in control vs experimental group 
by 37.0±22.3% vs 45.0±23.3% (p<0.05).

INTERPRETATION OF RESULTS
The ICIQ-UI-SF con�rmed statistically signi�cant di�erences 
between women receiving duloxetine and women receiv-
ing combination treatment with duloxetine and iPFMT. The 
number of QALYs gained was approximately 100% higher 
following duloxetine treatment, but combined duloxetine 
with iPFMT achieved 30% more.

CONCLUDING MESSAGE
The combination treatment of duloxetine with iPFMT sta-
tistically signi�cantly increased the number of QALYs and 
reduced the degree of urinary incontinence in women with 
stress urinary incontinence.
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IS THE EXTENT OF IMPROVEMENT IN PELVIC 
FLOOR MUSCLE FUNCTION ACHIEVED 
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SYMPTOMS?
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HYPOTHESIS / AIMS OF STUDY
While there is strong evidence for pelvic �oor muscle (PFM) 
training (PFMT) as an intervention for women with stress uri-
nary incontinence (SUI) (1) the mechanisms through which 
PFM exercise is e�ective at reducing the signs and symp-
toms of SUI in women are not known (2). The aims of this 
study were to determine (i) if any, aspects of PFM function, 
measured through manual assessment, are associated with 
the severity of SUI in women and (ii) whether improvements 
in certain aspects of PFM function are associated with im-
provements in SUI signs or symptoms. We hypothesized that 
PFM strength, power and endurance would be negatively 
associated with SUI severity and that improvements in these 

parameters would be correlated with reductions in symp-
toms.

STUDY DESIGN, MATERIALS AND METHODS
This secondary analysis of data was planned apriori within 
a prospective interventional cohort study that included fe-
males with SUI who underwent a 12-week PFMT program. 
Females with symptoms of SUI were recruited from surgical 
wait lists for mid-urethral sling insertion and from new re-
ferrals to participating, local pelvic �oor physiotherapists. 
Before the intervention period, SUI symptom severity was 
determined subjectively through the International Consulta-
tion on Incontinence Questionnaire -Female Lower Urinary 
Tract Symptoms Urinary Incontinence subscale score (ICIQ-
FLUTS-UI) which participants completed at home. Both SUI 
severity, measured objectively using a standardized 30-min-
ute pad test (30MPT), and PFM function were measured at a 
laboratory session conducted by an experienced (>5 years) 
pelvic �oor physiotherapist.

The 30MPT was conducted once bladder volume was be-
tween 300 and 500mL as con�rmed through transabdomi-
nal ultrasound imaging. Participants donned a pre-weighed 
incontinence pad and performed a standardized circuit of 
activities over 30 minutes, after which the pad was removed 
and reweighed. 

PFM function was evaluated through vaginal palpation 
using the PERFECT scheme, which is a clinical assessment 
approach used to guide intervention around speci�c im-
pairments identi�ed during assessment (3). The overall PER-
FECT scheme score was computed, and the �rst four items 
of the PERFECT scheme were also considered separately: 
Performance(P) was quanti�ed using the Modi�ed Oxford 
Scale  (MOS; range 0-5) as a measure of PFM force generat-
ed through maximal voluntary contraction (MVC);  Endur-
ance(E) was the time in seconds (up to 10) that the MVC force 
could be held before it was deemed (through palpation) to 
have  reduced by half or more; repetitions(R) was the num-
ber of times (up to 10) that the MVC force could be achieved 
and held for the duration of the endurance time (determined 
under E); and Fast contractions(F) was the number of times 
the MVC force (determined under P) could be repeatedly 
achieved at one-second intervals. These four items can be 
interpreted in light of PFM function as described by the In-
ternational Continence Society (ICS) (2): P=MVC force, E=lo-
cal static muscle endurance at MVC, R=capacity for dynamic 
repetition of local static muscle endurance at MVC, and F=a 
combination of power and motor control. 

After the baseline assessment, women underwent a 12-
week physiotherapist-supervised PFMT intervention. They 
attended six sessions through which they learned to per-
form a proper PFM contraction (manual and biofeedback) 
and learned PFM exercises and functional PFM contractions 
(“The Knack”). Women were instructed to complete a series 
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of prescribed PFM exercises daily. The ICIQ-FLUTS question-
naire, the 30MPT and the PERFECT scheme assessments 
were repeated after the intervention period.

To detect a signi�cant moderate correlation (r=0.6) between 
changes in aspects of PFM function and signs and symptoms 
of SUI, a required sample size of n=20 was estimated using 
G*Power software. Changes in the individual aspects of PFM 
function and in SUI severity were determined through sep-
arate paired t-tests, while associations among aspects of 
PFM function and SUI severity at baseline, and associations 
among changes in aspects of PFM function and SUI severity 
were evaluated using Spearman’s rho (α=0.05).

RESULTS
Baseline data from 98 females with SUI were available from 
the main study, from which follow-up data were available 
from 75 females who completed the PFM intervention pro-
gram and returned for follow-up assessment; all data were 
retained to maximize study power. The mean age was 50 
(±10) years, mean body mass index was 28.36 (±7.32) kg/
m2) and the vast majority (96.5%) of participants were pa-
rous. Because aspects of PFM function measured using the 
PERFECT scheme may be constrained by minimum and 
maximum scores, the frequency distributions of all PERFECT 
scheme outcomes were inspected to ensure that �oor or 
ceiling e�ects were not evident; all data were normally dis-
tributed. 

At baseline, there was a signi�cant positive correlation 
(ρs=0.203, p=0.045, n=98) between urine leakage on the 
30MPT and the number of repetitions of the local PFM stat-
ic endurance contraction (R) women could perform, while 
there were no signi�cant associations between ICIQ-FLUTS 
UI and any measured aspect of PFM function (Table 1). All 
aspects of PFM function improved signi�cantly over the in-
tervention period, as did subjective and objective measures 
of SUI severity, as shown in Table 2. There were no associa-
tions between Improvements in subjective (ICIQ-FLUTS UI) 
nor objective (30MPT) measures of SUI severity and im-
provements in the overall PERFECT score nor the individual 
aspects of PFM function (P,E,R or F). Indeed, while correlation 
coe�cients were low, in some instances the Spearman’s cor-
relation coe�cients were counter to what was expected. For 
example, greater improvements in PFM MVC measured by 
the Modi�ed Oxford Scale (ρs=0.234, p=0.045, n=75) and 
greater capacity to repeat PFM MVCs (ρs=0.229, p=0.049, 
n=75) were associated with smaller improvements on the 
30MPT after the intervention. Similarly, greater gains in ca-
pacity to repeat PFM static endurance contractions were 
associated with less improvement on the FLUTS-UI subscale 
score (ρs=0.289, p=0.012, n=75).

INTERPRETATION OF RESULTS
Consistent with the literature (1), all measured aspects of 
PFM function assessed through the PERFECT scheme were 
improved after a 12-week PFMT intervention, and women’s 
symptoms (ICIQ-FLUTS-UI) and signs (30MPT) of SUI con-
currently improved. Yet the severity of women’s signs and 
symptoms of SUI were not associated with impairments in 
any aspect of their PFM function measured by the PERFECT 
scheme. Further the extent of improvements in PFM func-
tion (PERFECT overall or P,E,R,F0 were not associated with 
improvements in women’s signs and symptoms of SUI. 

These results suggest that improvements in SUI derived 
from PFMT may be largely through mechanisms other than 
improvements in PFM strength or endurance, such as chang-
es to levator ani muscle morphology or tissue mechanics, 
co-ordinated recruitment of the PFMs with the urethral 
sphincters, or improved urethral sphincter function. Because 
manual palpation of PFM strength is discrete and subjective, 
it is possible that associations between PFM function and 
SUI severity do exist, but that the PERFECT scheme is not 
sensitive enough to detect them.

CONCLUDING MESSAGE
The importance of the PFMT in the treatment and preven-
tion of female SUI is already well established in the literature. 
Yet the results of this study suggest that there is a need for 
greater understanding of the role of the PFMs in SUI and 
the mechanisms through which PFMT is an e�ective inter-
vention. Further study with more sensitive measures of PFM 
mechanics and function, such as those obtained through in-
travaginal dynamometry, and measures of PFM motor con-
trol, such as those obtained through electromyography, are 
required to more fully evaluate these relationships.

FIGURE 1
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FIGURE 2
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HYPOTHESIS / AIMS OF STUDY
Urinary incontinence is common after robotic-assisted lapa-
roscopic prostatectomy (RALP). Post-prostatectomy inconti-
nence (PPI) rates vary considerably in the literature and can 

be as high as 80% depending on the de�nition of continence 
and timing of evaluation [1]. Pelvic �oor muscle exercises 
(PFMEs) represent the most commonly employed non-inva-
sive management strategy for PPI [2]. However, studies pro-
vide inconsistent �ndings regarding its e�cacy. Noncompli-
ance has been postulated to be one of the possible reasons 
that can decrease the success rate of PFMEs in enhancing 
recovery of continence following RALP. Our objective was to 
identify barriers to PFME compliance in patients with PPI.

STUDY DESIGN, MATERIALS AND METHODS
The sample included 28 men diagnosed with localized pros-
tate cancer and elected to undergo RALP between August 
2019 and December 2019. The setting for this quality im-
provement study was a University Hospital-based clinic in 
the US. Patients with end-stage renal disease, urinary diver-
sion, or those who were visually or cognitively impaired were 
excluded from the study.  

At the one-week post-RALP visit, the nurse practitioner (NP), 
who had more than 10 years of experience in the �eld of 
Urology, removed the indwelling Foley catheter and provid-
ed patients with verbal instruction and illustration of three 
PFMEs. Patients were then asked to do 10 repetitions each 
exercise 3 times daily at home. Those who exercised exactly 
as advised were considered as being compliant and those 
who did not as noncompliant.  

During the one-month visit following catheter removal, the 
barriers in�uencing PFME compliance were evaluated by 
the same NP via administration of the 10-item PFME Barrier 
Questionnaire, which was created based on the data gath-
ered out of the relevant literature and the input accumulat-
ed throughout the years from the patients who were advised 
to do PFMEs after RALP. 

Content validity of the questionnaire was obtained by re-
view of experts in the �eld of lower urinary tract dysfunction 
including urologists, physical therapists, and urology nurses. 
The questionnaire was solely composed of yes-no questions 
and did not take longer than 5 minutes to complete. None of 
the patients had asked for supervision or help from a health-
care provider while answering the questions.

RESULTS
The barriers to PFME compliance, which were identi�ed 
based on the responses given to the questionnaire items, 
have been summarized in Figure 1. A total of 10 patients 
(35.7%) responded that “body soreness” was the reason for 
noncompliance in performing PFMEs. Seven patients (25%) 
indicated that the fear of “damaging the site of surgery” was 
the reason as to why they did not do the exercises as in-
structed. In contrast, no patients responded “yes” to the pos-
sible barriers of “being too busy” or “urinary leakage”.  
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Regarding the distribution of barriers with respect to the fre-
quency of PFMEs (Figure 2); only 4 patients (14.3%) exercised 
3 times a day exactly as instructed. These patients were not 
devoid of postoperative problems, with “body soreness” be-
ing the most commonly reported one. However, they were 
able to overcome these potential barriers and comply with 
the recommendations.

Four other patients (14.3%) reported performing PFMEs 
4 or 5 times a day. Among these patients; “body soreness” 
and the fear of “damaging the site of surgery” seemed to be 
equally contributing to PFME noncompliance. 

One fourth of the patients reported less than 2 PFME ses-
sions per day. “Body soreness” and loss of the educative bro-
chure were the leading reasons for PFME noncompliance 
within this subgroup.

The largest group of noncompliant patients (n= 13, 46.5%) 
repeated PFMEs twice daily and they speci�ed “body sore-
ness” (n= 4, 14.3%) and the fear of “damaging the site of sur-
gery” (n= 3, 10.7%) as the main barriers to PFME compliance.

INTERPRETATION OF RESULTS
Pain and perceived possible damage to the surgical site were 
the main barriers to PFME compliance in 35.7% and 25% of 
the patients with PPI, respectively. Only 14% of the patients 
repeated the PFMEs exactly as instructed. Pain was the most 
prevalent barrier across all PFME daily frequency subgroups. 
Thus, identi�cation and better management of the factors 
contributing to postoperative pain is crucial in promoting 
compliance with PFME.

Nurses play an essential role in this respect, as they are ac-
tively involved in the postoperative counselling of these pa-
tients regarding pain prevention and treatment strategies 
[3].  Moreover, the input they provide to the patients regard-
ing relevant anatomical landmarks and what to expect in the 
surgical site while doing PFMEs would possibly further moti-
vate the patient towards compliant behavior.

CONCLUDING MESSAGE
Pain and perceived possible damage to the surgical site are 
the main reasons underlying PFME noncompliance in pa-
tients with urinary incontinence following RALP. Optimizing 
postoperative pain management and relaying information 
regarding possible surgical site changes that can be encoun-
tered while training the pelvic �oor (in addition to routine 
exercise descriptions) might potentially improve compliance 
with PFMEs.

FIGURE 1

Figure 1. Barriers to compliance with PFME

FIGURE 2

Figure 2. Distribution of barriers with respect to the daily frequency of 
PFME. The number in each colored bar represents the percentage of pa-
tients (out of the whole group) reporting that barrier.
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HYPOTHESIS / AIMS OF STUDY
Cancer is considered as the leading cause of death and the 
single most important factor in threatening life expectancy 
in the twenty-�rst century. The estimated incidence of pros-
tate cancer 1,276,106 (7.1%) in 2018 in the world [1]. Also, 
prostate cancer is the second most commonly diagnosed 
cancer and the leading cause of cancer death in males. Ro-
bot-assisted laparoscopic radical prostatectomy (RARP) may 
result in better early continence outcomes when compared 
to other approaches, including open and laparoscopic rad-
ical prostatectomy. The incontinence rates at 3, 12, 24-36 
months after RARP were approximately 78, 84 and 88% with 
continence de�ned as 0 pads use daily, respectively. Pelvic 
�oor muscle training (PFMT) for urinary incontinence (UI) oc-
curred after prostatectomy was recommended as Grade B. 
The previous studies conducting PFMT for patients with rad-
ical prostatectomy assessed 24-hour pad weight or UI-spe-
ci�c quality of life (QOL) questionnaires as main outcome. 
However, there are no randomized controlled studies (RCT) 
that assessed pelvic �oor muscle (PFM) function quantita-
tively. The purpose of this study was to investigate the e�ect 
of supervised PFMT on PFM function for male patients with 
UI after RARP.

STUDY DESIGN, MATERIALS AND METHODS
The current study was designed as assessor-blinded two-
armed RCT. The supervised PFMT group was compared with 
control group. The participants who were scheduled RARP 
in our hospital were recruited in the current study from Feb-

ruary 2017 to May 2019. Inclusion criteria was more than 1 
month before RARP to perform preoperative PFMT. Exclu-
sion criteria were serious psychiatric, neurological diseases 
or lower urinary tract infection. The study was approved by 
the Ethics Committee in our institution. All participants were 
given written informed consent before entering the current 
study. Power calculation was based on the former study con-
ducted 24-hour pad weight at 3 months after radical prosta-
tectomy as primary endpoint [2]. The sample size was set at 
27 participants per group to provide a power of 80% and a 
signi�cance level of 5% for detecting the di�erence between 
groups. A �nal sample size was set at 30, which considered 
3 participants as dropouts in each group. We randomly as-
signed men to receive either supervised PFMT or control 
group. The participants were evaluated by the following out-
comes. The primary endpoint was conducted 24-hour pad 
weight (g) at 3 months after RARP. Other outcomes were PFM 
function including resting anorectal pressure, maximum an-
orectical squeeze pressure, duration, and Expanded Prostate 
Cancer Index Composite as QOL questionnaire. With regard 
to PFM function, a manometer with anal sensor (PeritronTM 
cat 9300A; Laborie, Canada) was used for quantitative PFM 
assessment. All participants were lying on the bed in a later-
al position with knees drawn up at 45º and a pillow placed 
under the head. An assessor gave standardized instructions 
to “squeeze and lift or tighten and pull up the PFM as hard as 
you can” for maximum contraction of the PFM. We de�ned 
the PFM function as the percentage changes in resting ano-
rectal pressure, maximum anorectal squeeze pressure equal 
that the value at each time point divided by the preoperative 
value, multiplied by 100. These outcomes were assessed be-
fore RARP, 7days, 1, 3, 6, 12 months after RARP. In supervised 
PFMT group, the participants were delivered one-to-one 
PFMT guidance, which performed three times preoperative-
ly, and at 7 days, 1, 3, 6, 12 months after RARP. They received 
verbal information about pelvic �oor anatomy and function 
using an anatomical male pelvic model. They were taught 
isolated contraction of PFM without contracting the other 
muscles, including the outer abdominal muscles, muscles of 
the hip joint with verbal instruction and palpation of PFM. 
Home-based PFMT was performed throughout the current 
study. In control group, the participants were instructed and 
given booklets about PFMT and lifestyle advice verbally, as 
daily care in our hospital. Statistical analysis was performed 
using SPSS version 23.0. Data distribution was assessed with 
the Shapiro-Wilk test for continuous variables. For between 
group comparisons, we used the two-sample t test with nor-
mally distributed data, and the Mann–Whitney U test with 
not normally distributed data. The signi�cance level was set 
at p<0.05.

RESULTS
A total of 50 participants scheduled RARP were completed in 
the current study (supervised PFMT group: 24 men, control 
group: 26 men). The characteristics of included participants, 
such as age, body mass index, serum prostate speci�c anti-
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gen, console time, nerve preservation, estimated blood loss, 
prostate size, pathologic T stage, smoking history, grison 
score were not signi�cant di�erences between supervised 
PFMT and control group. Forty-eight of the 50 participants 
(96.0%) who underwent RARP had UI at 7 days after surgery. 
24-hour pad weight in supervised PFMT group was signi�-
cantly lower than that in the group control group at 3 and 
12 months after surgery (p<0.05). The percentage changes 
of maximum anorectal squeeze pressure in supervised PFMT 
and control group were median: 94.7 (16.6-441.3) and me-
dian: 67.2 (21.9-196.5) at 7 days, median:126.0 (47.0-352.6) 
and median: 94.6 (37.7-267.7) at 3 months, respectively. The 
percent changes in maximum anorectal squeeze pressure in 
supervised PFMT group was signi�cantly higher compared 
to control group (p<0.05). Other parameters of PFM function 
did not change signi�cantly between groups. There was no 
signi�cant di�erence in QOL questionnaire score between 
two groups.

INTERPRETATION OF RESULTS
To our knowledge, this is the �rst study to investigate the 
e�ect of supervised PFMT on PFM function for male patients 
with UI after RARP. We found that higher maximum anorec-
tal squeeze pressure in supervised PFMT group compared to 
control group. A manometer with an anorectal sensor was 
used to assess the levator ani muscle as PFM function in men 
since anorectal measurement is only a practical option. In 
our preliminary study, the reliability assessment of the rest-
ing anorectal pressure and the maximum anorectal squeeze 
pressure were evaluated, and found the intra- and inter-rater 
reliability of resting pressure, anorectal squeeze pressure 
were substantial to almost perfect for two examiners (un-
published data). The previous single-arm study performed 
PFMT for the patients after radical prostatectomy demon-
strated that PFM strength improved continuously until 6 
months after surgery [3]. The limitation of the previous study 
was that natural recovery could not be excluded. The current 
study showed supervised PFMT maintained PFM function 
(anorectal squeeze pressure) after RARP by conducting RCT.

     There was a signi�cant improvement of UI in supervised 
PFMT group than control, which suggests that PFMT pre-
vented the deterioration of postoperative UI. This is because 
supervised PFMT, which provided guidance on PFM contrac-
tion by visual inspection and palpation, improved the PFM 
function, rather than using booklets and verbal explanations 
of PFMT.

CONCLUDING MESSAGE
The results of the current study showed that PFM function 
played an essential role in maintaining continence after 
RARP. Pre- and post-operative supervised PFMT was bene�-
cial for patients with UI after RARP to progress PFM function, 
leading to the improvement incontinence.

FIGURE 1

Flowchart of participants in the current study

FIGURE 2

Comparison of 24-hour pad weight between PFMT and control group af-
ter RARP
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BLADDER ELEVATION IN PELVIC FLOOR 
MUSCLE TRAINING EVALUATED BY CINE 
MRI (MAGNETIC RESONANCE IMAGING) 
IS ASSOCIATED WITH EARLY RECOVERY 
OF CONTINENCE AFTER RADICAL 
PROSTATECTOMY.
Shimura H1, Kuwahara Y2, Aikawa J2, Watanabe N2, Nakamura K2, Tsukamoto 
T2, Terada S3, Mitsui T1, Takeda M1
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HYPOTHESIS / AIMS OF STUDY
Postprostatectomy incontinence (PPI) is a major complica-
tion of prostatectomy. Although pelvic �oor muscle training 
(PFMT) is a good treatment of PPI, there is no evidence of 
how the muscle movement a�ects recovery of continence. 
MRI (magnetic resonance imaging) is a good tool to evaluate 
the risk factors of PPI such as membranous urethral length 
(MUL). In the present study, we evaluated some dynamic fac-
tors of prostatectomy patients using cine MRI to identify the 
risk factors of PPI and reveal the contribution of pelvic �oor 
muscle to recovery of continence.

STUDY DESIGN, MATERIALS AND METHODS
A total of 128 male prostate cancer patients were enrolled in 
the present study. The all prostatectomy was robot assisted 
laparoscopic surgery. Cine MRI was performed preoperative-
ly and at 6 months after surgery. Continence was de�ned as 
pad free or safety pad. We de�ned bladder neck elevation 
length during PFMT as “bladder elevation length (BEL)”. Oth-
er static or dynamic parameters were also measured. Pa-
tients who got recovery of continence within a month were 
divided into Continence-group (n=48), and others were into 
Incontinence-group (n=80). We analyzed the parameters be-
tween two groups using Mann-Whitney U test or chi-square 
test, and between pre-post operations using Wilcoxon 
signed rank test. Preoperative parameters were also analyz-
ed using multivariable analysis. Kaplan-Meier analysis with 
log-rank testing was also applied for preoperative BEL.

RESULTS
In the two groups, there was no signi�cant di�erence in 
any parameters of patient characteristics, perioperative 
data, pathological results and with or without nerve-spar-
ing technique. In Continence-group, preoperative BEL was 
signi�cantly longer than Incontinence-group (10.4 vs 8.2 
mm; P<0.001). Postoperative BEL of Continence-group also 
tended to be longer (9.9 vs 8.9 mm; P=0.057). Only in post-
operative state, posterior urethrovesical angle (PUVA) of 
Continence-group was signi�cantly smaller than Inconti-
nence-group at both resting and voiding phase (130 vs 135 
º; P=0.005, 138 vs 143 º; P=0.026). Postoperative membra-

nous urethral length (MUL) of Continence-group was signif-
icantly longer (14.5 vs 12.4 mm; P<0.001). Multivariate anal-
ysis showed that preoperative BEL signi�cantly contributed 
to getting recovery of continence (HR=0.96, P=0.016). Pa-
tients with longer preoperative BEL (>8.8mm) got recovery 
of continence signi�cantly faster than patients with shorter 
(<8.8mm) (log-rank test; P=0.038).

INTERPRETATION OF RESULTS
Preoperative BEL could be a great predictor for early recovery 
of continence after radical prostatectomy. This parameter is 
acquired from dynamic and highly accurate data of cine MRI. 
Moreover, cine MRI could detect not only anatomical fea-
tures, but also actual function of pelvic �oor muscle. We and 
the patient can consider his own risk of PPI using cine MRI. 
Moreover, long BEL might indicate better PFMT, and PFMT 
biofeedback using cine MRI has a potential to achieve early 
recovery of continence.

Some reports demonstrated that smaller PUVA made recov-
ery of continence earlier, and the results of the present study 
supported the theory. Surgical e�ort to preserve MUL would 
also result in preventing PUVA opened.

CONCLUDING MESSAGE
A novel dynamic parameter of BEL was strongly related to re-
covery of early continence after radical prostatectomy. This 
is the �rst study to show that cine MRI is useful for digitizing 
the level of PMFT skill and predicting the risk of PPI.
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Nagakubo hospital Helsinki Yes Informed Consent Yes 

25 | www.ics.org/2020/abstract/25

INTRAVAGINAL ELECTRICAL STIMULATION 
AS AN INTERVENTION IN WOMEN WHO 
ARE UNABLE TO PERFORM A VOLUNTARY 
PELVIC FLOOR MUSCLES CONTRACTION: 
AN ASSESSOR BLINDED RANDOMIZED 
CONTROLLED TRIAL.
Ignacio Antonio F1, Bø K2, Pena C3, Mateus-Vasconcelos E3, Fernandes A3, 
Ferreira C3

1. Faculty of Health Sciences - University of Ottawa, 2. Department of Sports 
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HYPOTHESIS / AIMS OF STUDY
It is estimated that 30% of women are unable to perform a 
voluntary pelvic �oor muscle (PFM) contraction [1]. Many 
women, even after careful instruction about the anatomy 
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and function of the PFM will not be able to distinguish the 
contraction of the PFM from the contractions of other mus-
cles, such as the rectus abdominis, gluteus maximus and hip 
adductors. De�ciencies in PFM function has been associat-
ed with pelvic organ prolapse (POP), urinary incontinence 
(UI) fecal incontinence (FI), and sexual dysfunctions. PFM 
training is considered �rst-line treatment for UI in women. 
However, for those not able to contract, this treatment is un-
available. The primary aim of this study was to assess the ef-
�cacy of intravaginal electrical stimulation (iES), to provide a 
voluntary PFM contraction in women unable to contract. The 
secondary aim was to assess the e�ect of this intervention 
on UI reports.

STUDY DESIGN, MATERIALS AND METHODS
This is an assessor blinded randomized controlled trial. 
Women over 18 years of age, routinely referred to a tertiary 
care, with PFM dysfunctions were recruited. Exclusion crite-
ria were neurological diseases; symptoms of vaginal or uri-
nary tract infection; pelvic organ prolapses > stage 2; sus-
pected or con�rmed pregnancy and cognitive impairments. 
In the �rst session, demographic data were collected, and a 
standardized PFMs assessment using vaginal palpation was 
performed by a women´s health physiotherapist. Only par-
ticipants with PFM function grade 0 or 1 assessed by bi-dig-
ital palpation on the Modi�ed Oxford Scale (MOS) were in-
cluded. Eligible participants were randomized to either the 
intervention group (IG) to receive iES or to the control group 
(CG) with no intervention. The randomization procedure was 
conducted using computer-generated random numbers. 
The primary outcome measure was PFM strength, evaluated 
through vaginal palpation using the Modi�ed Oxford Scale 
(MOS) and the secondary outcome, was UI assessed by the 
International Consultation on Incontinence Questionnaire 
on Urinary Incontinence – Short Form (ICIQ-UI-SF). All par-
ticipants were assessed at baseline and after 8 weeks. The 
intervention was performed once a week using the device 
Dualpex Quark®. A biphasic current was used and the stim-
ulation parameters were:  50 Hz frequency, pulse width of 
200 microseconds, contraction time (Time on) of 5 seconds, 
relaxation time (Time o�) of 10 seconds, current intensity 
set according to the participants sensitivity (tolerance), and 
total stimulation time of 20 minutes [2]. In the last 10 min-
utes of the intervention, voluntary PFM contractions were 
requested along with the involuntary contractions caused 
by the stimulator. The same examiner performed all the 
assessments and was blind to the allocation of the groups, 
not being involved with the intervention. The intervention 
sessions were conducted by a single physical therapist who 
had 20 years of experience in women's health physical ther-
apy and who had no contact with the assessor. The adher-
ence to the intervention was recorded at the time of the 
physiotherapy session and was registered by the researcher 
who applied the intervention. Data analysis was also done 
without knowing which group the participant was allocated 
to. Data were �rst tested for normality. For comparison be-

tween groups, continuous variables were tested using t-test, 
for variables with normal distribution Anderson-Darling test 
was used, and for the remaining variables non-parametric 
test (Mann-Whitney e Brunner-Munzel) were used. For cat-
egorical variables Fisher test was used. Primary outcome 
was analyzed using logistic regression and for the secondary 
outcome mixed regression model. The level of signi�cance 
adopted was 0.05 using the software R 3.6.0. Sample size cal-
culation was based on a pilot sample considering the capac-
ity for voluntary contraction of the PFM assessed using the 
MOS. It was considered that the participants who had a score 
greater than or equal to 2 according to the MOS acquired the 
ability to contract their PFM. Then, the proportions between 
each group were compared. The sample size was based on 
the test of di�erences between proportions and Fisher's ex-
act test. Adopting a signi�cance level of 5% and a test power 
of 90%, the need to obtain 14 participants per group was 
estimated. Considering possible sample losses, a minimum 
of 20 women in each should be included in the study.

RESULTS
A total of 172 women were recruited, of those, 40 did not 
agree to participate and 29 did not attend the �rst assess-
ment. One hundred and three women were screened for 
eligibility, of whom 39 did not meet the inclusion criteria 
(34 scored 2 or more in the MOS and 6 had some neurolog-
ical impairment). Sixty-four women were randomized, 31 to 
the IG and 33 to the CG. Demographic data are presented 
in Table 1. Sixty-one women provided data that could be 
included in the regression analysis (IG n=28 and CG n=33). 
There were 3 losses to follow up. After the intervention, the 
ability to contract the PFM was acquired by 35.7% of the 
participants in the IG vs 12.1% of the participants in the CG. 
Table 2 shows that the IG had 4.03 higher odds of being able 
to voluntarily contract PFM in comparison with the CG. At 
baseline the mean ICIQ score on the IG was 16.29 (SD±3.17; 
95%CI 15.23 – 17.52) and on the CG 14.24 (SD±3.69; 95%CI 
12.93 – 15.55) (p=0.029) and after the intervention on IG 
was 13.54 (SD±5.32; 95%CI 11.54 – 15.64) and on CG was 
13.45 (SD±4.69; 95%CI 11.97 – 15.00) (p=0.73). The ICIQ-UI-
SF total scores showed statistically signi�cant di�erence be-
tween groups (p=0.036), but no di�erence between the time 
(p=0.25) and its interaction group:time (p=0.051) (Table 2). 
At baseline 100% of participants reported UI on both groups 
and after the intervention 92.86% on the IG and 96.97% on 
the CG (p=0.47) Adherence to the intervention was high, 
20 participants completed 8/8 sessions, 3 completed 7/8, 3 
completed 6/8,1 did 3/8 sessions and 1 did 1/8 session.

INTERPRETATION OF RESULTS
The results of the present study suggest that the use of in-
travaginal electrical stimulation, together with attempts of 
simultaneous voluntary PFM contractions with the stimula-
tion can facilitate ability to voluntarily contract the PFM. To 
our knowledge this is the �rst RCT showing that women can 
learn to contract the PFM via attempts to contract during 
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electrical stimulation. However, the protocol with only one 
training session per week did not reduce the ICIQ-UI-SF sum 
score [3]. This approach can be considered for women who 
are unable to contract their PFM prior to engage in a PFM 
training program.

CONCLUDING MESSAGE
Intravaginal electrical stimulation can be considered to be 
used to teach women unable to contract the PFM. However, 
it was not e�ective in reducing the severity of UI.

FIGURE 1

FIGURE 2
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NOVEL PELVIC FLOOR TREATMENT WITH 
MECHANOTHERAPY: FINAL CLINICAL TRIAL 
RESULTS IN WOMEN WITH STRESS URINARY 
INCONTINENCE (SUI)
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HYPOTHESIS / AIMS OF STUDY
Hypothesis / Aims of Study

Urinary incontinence is common in women with an estimat-
ed prevalence of 500 Million world-wide, half of whom have 
stress urinary incontinence (SUI). Pelvic Floor Muscle Training 
(PFMT) is the standard of care for nonsurgical treatment of 
SUI with improvements reported in clinical measures includ-
ing urine leak volume via pad weight (PW), voiding frequen-
cy and Quality of Life (QoL). Enhancements to improve the 
e�cacy of PFMT are needed, especially in women who are 
not interested in or are not candidates for surgery. The aim 
of this study was to evaluate whether mechanotherapy (MT) 
applied to the pelvic �oor muscles (PFM) in conjunction with 
standard PFMT improves continence in women with SUI.

STUDY DESIGN, MATERIALS AND METHODS
This was a prospective, randomized, controlled, dou-
ble-blinded, cross-over trial. The novel device used for this 
study (Flyte™, Pelvital, Inc., Minneapolis, MN, USA) is a vag-
inal device that provides 2-part MT: Part 1 MT - a carefully 
engineered probe that creates a preload on the pelvic �oor 
muscles prior to muscle contraction. This pre-stress is ex-
pected to augment the e�ect of PFMT; and Part 2 MT - me-
chanical transduction with biofeedback which has been 
shown to provide incremental bene�t in a previous study us-
ing the Flyte™ device. Subjects with SUI were randomized to 
an Intervention Arm (Part 1 and Part 2 MT + PFMT) versus a 
Control Arm (Part 1 MT only + PFMT). Subjects were asked to 
perform therapy daily for 5 minutes for 12 weeks. Endpoints 
were assessed at 6 and 12 weeks. The primary endpoint was 
24-Hr PW determined at 6 weeks, at which time Control sub-
jects were crossed over to the Intervention arm. There were 
multiple secondary endpoints, including PW at 12 weeks 
and Quality of life (QOL) assessed with the validated ICIQ-
UI-SF.  QOL was assessed every 6 months thereafter for 24 
months.

RESULTS
Data on 119 subjects were analyzed on an intent-to-treat ba-
sis.  Overall, compared to Baseline PW there was a median 
59% relative improvement at 6 weeks (IQR, 18% to 79%) and 
median 68% relative improvement at 12 weeks (IQR, 43.5% 
to 87%; P<0.001). The absolute change was from a median 
pad weight of 27 g/24hr to 11.6 g/24hr at 6 weeks, and 6.4 
g/24hr at 12 weeks (p<0.001) (Figure 1). There was no a sig-
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ni�cant di�erence in PW between study arms at either 6 or 
12 weeks (at which time all subjects received MT Part 1 plus 
MT Part 2), although trends favored the Part 2 group that re-
ceived mechanical transduction for the entire 12 weeks.  This 
was particularly evident in the �nal 34 subjects who received 
a study device with enhanced user biofeedback for strong-
er muscle contraction.  Furthermore, QOL measured by the 
Total ICIQ-UI-SF score improved signi�cantly at both 6 and 
12 weeks compared to Baseline (both p<0.001).  PW data 
was further strati�ed by Baseline PW severity level.  Statisti-
cally signi�cant improvements were noted in the full study 
cohort in all severity levels at 6 and 12-weeks compared to 
Baseline, (Figure 2).  Mild and Moderate severity groups saw 
incremental improvement between Week 6 and Week 12, 
whereas Severe subjects saw a relative plateau. There were 
no signi�cant di�erences between study arms, although a 
favorable trend was again noted in those receiving mechan-
ical transduction.

INTERPRETATION OF RESULTS
Study subjects demonstrated signi�cant reductions in 24-
Hr pad weight and improved QOL using Flyte™ therapy. Of 
participants, 71% (81/114) achieved a clinically meaningful 
reduction (>50%) in pad weight by 12 weeks of therapy; 
with a 57% (68/119) having a >50% reduction in the �rst 
6 weeks. Long term follow-up initially indicates that QOL 
bene�ts were generally sustained after the study ended. It 
was noted that some subjects responded exceptionally well 
with almost complete eradication of urine leakage while 
approximately 20% of women were non-responders. These 
observations occurred irrespective of incontinence sever-
ity level at baseline. The lack of response in some subjects 
suggests a possible condition requiring further clinical eval-
uation and potentially more aggressive treatment.  While a 
trend in incremental bene�t of mechanical transduction was 
noted, the lack of signi�cant di�erence in therapy response 
between study arms is presumed to be due to:  1) the great-
er than expected bene�t from Part 1 MT muscle pre-stretch 
alone as an adjunct to PFMT; 2) the reduced amount of data 
from those subjects that received the updated patient inter-
face.  As a result, the study was under powered to detect a 
signi�cant di�erence between study arms at 6 weeks.

CONCLUDING MESSAGE
Flyte™ therapy with 2-part MT used as an adjunct to PFMT 
provided an e�ective, non-invasive therapeutic option in 
women with SUI as re�ected by successful objective (PW) 
and subjective (QOL) outcomes. While trends towards incre-
mental bene�t of mechanical transduction (Part 2 MT) were 
observed at 6 weeks, the study was underpowered to evalu-
ate for statistical signi�cance.  Nevertheless, subjective QOL 
improvements appear to be sustained during long-term fol-
low-up. Possible variables contributing to the di�erentiation 
of Flyte therapy responders versus non- responders warrants 
further investigation.

FIGURE 1

Median 24-Hr Pad Weight - Full Cohort

FIGURE 2

Median 245-Hr Pad Weight - By Baseline Severity
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URINE LUCK! DESIGN AND DEVELOPMENT 
OF A MOBILE APPLICATION FOR AN INTRA-
VAGINAL DEVICE INTENDED FOR PELVIC 
FLOOR MUSCLE TRAINING.
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Universitaire de Gériatrie de Montréal, Canada

HYPOTHESIS / AIMS OF STUDY
It is well-recognised that pelvic �oor muscle (PFM) training 
can resolve symptoms of stress urinary incontinence for 
women. Barriers to e�ective PFM training are incorrect PFM 
contraction, and low adherence. The World Health Organi-
sation states that digital technology has the potential to 
enhance health with self-management of care, and there is 
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scope for this to be applied in the area of PFM health. Bio-
feedback can help women undertake correct PFM contrac-
tion, although more research is still required for home use. 
It is proposed that a mobile application (app), with visual 
biofeedback, could guide women through a clinically devel-
oped exercise programme for home PFM training. 

The aim of this project was to use co-operative design with 
an iterative framework to attain user feedback and develop 
a fun and motivating app for women to self-guide PFM train-
ing. The project also aimed to ensure the app meets user 
requirements, conforms to medical device standards (ISO 
62366-1 and ISO13485), and follows the Mobile Application 
Rating Scale (MARS) to create a high-quality health app. De-
sign and development checklists [1], were incorporated into 
the framework and approach.

STUDY DESIGN, MATERIALS AND METHODS
This study used human-centered design and qualitative, iter-
ative framework methodologies. This approach focused on 
engaging a wide range of potential users to create a prod-
uct that would be relevant within the context of their lives, 
experiences, and attitudes. The design emphasized both 
problem-�nding and problem-solving, resulting in e�ec-
tive solutions. Focus groups and one-to-one sessions were 
used to gather information about perceptions and attitudes 
towards an intra-vaginal biofeedback device (fem�t) and to 
develop its associated mobile app. A �owchart showing the 
multi-disciplinary iterative design approach for this project 
is shown in Figure 1.

The fem�t is an intra-vaginal pressure sensor array that trans-
mits pressure via Bluetooth to display real time biofeedback 
on a mobile app [2]. It comprises eight pressure sensors en-
capsulated in biocompatible silicon. It is �exible and com-
fortable, so does not obstruct natural anatomical movement 
during a PFM contraction. The fem�t has been manufactured 
adhering to the ISO13485 quality standard. Women can use 
the fem�t to e�ectively locate and exercise their PFM, and 
via an app can self-guide through an evidence-based clini-
cally relevant training programme. 

Four focus groups (2 hours each) and two sets of one-to-one 
interviews (1 hour each) were held over 18 months. Focus 
groups were used to gather information about potential 
users’ perceptions and attitudes towards the app’s develop-
ment. Recurring statements were identi�ed and summarised 
to document key themes. Where possible, the same women 
were used for successive focus groups, to build on their PFM 
knowledge and app exposure, allowing for iterative design. 
Topic areas and themes were pre-de�ned and adapted to 
each iteration of the app. The focus groups facilitated inter-
action and discussion about the various aspects of the app, 
and discussion highlighted potential users’ questions, con-
cerns, and experiences.  Participants were selected as they 
had some experience of urinary incontinence (UI) – from 

mild to severe – and the researchers were conscious of creat-
ing a permissive and safe space to encourage participants to 
share their experiences. Farquhar notes that group methods 
can make an important contribution to sensitive research 
[3]. This is of particular relevance to women who experience 
UI and whose voice is ‘silenced’ by personal vulnerability or 
societal stigma.

RESULTS
A total of 26 women (22 to 62 years) participated in the focus 
groups and one-on-one interviews. Qualitative results are 
shown in Table 1.

INTERPRETATION OF RESULTS
All participants were open to the idea of using the fem�t 
and app for home PFM training. The focus groups provided 
valuable insight into the complexity and nuance of app de-
velopment, how group members may interact and their re-
lationship with it – along with insight into the diversity of in-
dividual’s views. One-to-one interviews enabled participants 
to engage directly with the fem�t and app, followed up with 
detailed in-depth discussion. Recurring themes throughout 
the usability study aligned with sections of the MARS doc-
ument: clear, concise information (Information); progress 
tracking (Engagement); intuitive aesthetic interface (Aes-
thetics/Functionality); reliable biofeedback (Engagement/
Information). The MARS framework will continue to be cen-
tral to the assessment of ongoing app iterations.

CONCLUDING MESSAGE
Human-centered design to develop a mobile app is neces-
sary to e�ectively communicate health information for self-
care management. The utility of this app will be tested in a 
feasibility study with and without the fem�t device.

FIGURE 1

Figure 1. Flowchart of multi-disciplinary iterative design process for mo-
bile app development.
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FIGURE 2

Table 1. Qualitative �ndings from the usability study.
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COST EFFECTIVENESS OF EMG BIOFEEDBACK 
ASSISTED PELVIC FLOOR MUSCLE THERAPY 
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HYPOTHESIS / AIMS OF STUDY
The overactive bladder syndrome (OAB) is de�ned as urinary 
urgency (the primary symptom of OAB), usually accompa-
nied by frequency and nocturia, with or without urgency 
urinary incontinence (UUI) by the International Continence 
Society (ICS). Within conservative management, behavioural 
treatment in combination with biofeedback-assisted pelvic 
�oor muscle training (BAPFMT) is a �rst-line treatment op-
tion for OAB. 

Literature on comparative e�ectiveness indicates that be-
havioural treatments are either equivalent to or more e�ec-
tive than medications for reducing incontinence and over-
active bladder (OAB) symptoms, without exposing patients 
to the typical side e�ects of medications. However, cost-ef-
fectiveness of pelvic �oor physiotherapy and BAPFMT have 
a lack of evidence regarding long-term outcomes compared 
to other treatments. 

The aim of these analyses was to determine the Incremental 
Cost E�ectiveness Ratio (ICER) of EMG Biofeedback Assisted 
Pelvic Floor Muscle Therapy (BAPFMT) with the Novuqare 
MAPLe in women with OAB (1,2).

STUDY DESIGN, MATERIALS AND METHODS
Patients were randomly divided into an intervention group 
that received lifestyle instructions & toilet behaviour (L&T) 
and BAPFMT (8 sessions) or into a control group which re-
ceived L&T (1 session)  �rst and BAPFMT (7 sessions) after 9 
weeks (2). The outcomes of the King's Health Questionnaire 
(KHQ), the number of therapy-sessions and pad-use at base-
line, after 9 weeks, 6 months and 1 year were taken as inputs. 

From the KHQ, Quality-Adjusted Life Years (QALYs) could be 
determined (3). As costs, €42,25 per therapy-session, €75 for 
MAPLe EMG probe and €0,24 per pad used per day were tak-
en. 

A complete case analysis was done for two scenario’s; cost-ef-
fectiveness of adding BAPFMT to L&T and cost-e�ectiveness 
of L&T + BAPFMT and L&T + postponed BAPFMT compared 
to their baseline. For the �rst evaluation the outcomes at 9 
weeks were extrapolated to 1 year. For the second evalu-
ation all outcomes at baseline, 9 weeks, ½ year and 1 year 
were compared to the extrapolated baseline to 1 year. With-
in group t-test were perform to detect di�erences over time.
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RESULTS
The Flow diagram and number of complete cases used in 
both scenarios can be found in Figure 1. The utilities and 
pads/day as input for evaluating adding BAPFMT to L&T can 
be found in Figure 2a. For the L&T + BAPFMT group with-
in group t-tests show that utility signi�cantly increases and 
number of pads per day signi�cantly decrease after 9 weeks. 
Figure 2b gives the resulting costs and QALYs used to calcu-
late the ICERs. For the L&T group t-tests show that utility sig-
ni�cantly increases after 9 weeks but the number of pads per 
day is slightly lower, but not signi�cant. The ICER of adding 
BAPFMT to L&T is €29.207.

The utilities and pads/day as input for evaluating L&T + 
BAPFMT and L&T + postponed BAPFMT compared to their 
baseline can be found in Figure 2c. For the L&T + BAPFMT 
within group t-tests show that utility signi�cantly increases 
and number of pads per day is lower, but not signi�cant, in 
1 year. For the L&T + postponed BAPFMT group t-tests show 
that utility signi�cantly increases and the number of pads 
signi�cantly decrease in 1 year.  Figure 2d shows the result-
ing costs and QALYs used to calculate the ICERs Compared to 
baseline, L&T + BAPFMT has an ICER of €22.204. Postponing 
BAPFMT for 9 weeks increases ICER to €37.089.

INTERPRETATION OF RESULTS
With a willingness to pay between €20.000-€30.000, L&T 
with BAPFMT with MAPLe is a cost-e�ective strategy for �rst-
line therapy for women with OAB. And over a longer peri-
od it would even become cost-saving Since the costs are a 
function of time (pads/day), the bene�t of (adding) BAPFMT 
increases over time. For the combined groups, L&T + (post-
poned) BAPFMT is cost-saving after less than 5 years. Larger 
RCTs are necessary to gain more insight in the cost-e�ective-
ness, but these analyses look promising.

CONCLUDING MESSAGE
Lifestyle advice and Toilet behaviour in combination with 
Biofeedback Assisted Pelvic Floor Muscle Therapy (with MA-
PLe)  is a cost-e�ective strategy which becomes cost-saving 
over time and should be considered as a �rst-line therapy for 
women with OAB.

FIGURE 1

Figure 1: Flow diagram

FIGURE 2

Figure 2: Utility scores, pad use and calculated costs, QALYs and ICERs
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HYPOTHESIS / AIMS OF STUDY
Evidence exists that pelvic �oor muscle training (PFMT) is ef-
fective for the treatment of prolapse symptoms  (1). In the 
UK, the recently-updated NICE guidelines (https://www.nice.
org.uk/guidance/ng123/chapter/Recommendations#non-
surgical-management-of-pelvic-organ-prolapse) recom-
mend considering a programme of supervised PFMT for at 
least 16 weeks as a �rst option for women with symptomatic 
prolapse (stage I or stage II).  In most trials to date evaluating 
the e�ects of PFMT for prolapse, the PFMT has been deliv-
ered by specialist physiotherapists. However, in the UK the 
number of specialist physiotherapists is limited and insuf-
�cient to deliver the necessary treatment for the 5-10% of 
women likely to experience symptomatic prolapse (1). We 
undertook an implementation study to investigate what 
service models the UK NHS might use to ensure wide avail-
ability of PFMT, and how di�erent models would impact on 
women’s treatment outcomes.

STUDY DESIGN, MATERIALS AND METHODS
Informed by the realist evaluation framework, the study 
used a longitudinal multiple case study design, in four di-
verse NHS centres. With support from the study team, the 
centres developed and implemented a model of PFMT de-
livery suited to their local context, workforce and resources.  
These were compared with a �fth NHS centre where a spe-
cialist pelvic �oor physiotherapy service was already avail-

able.  Women were recruited in all �ve centres to an obser-
vational prospective cohort study to assess their prolapse 
symptoms at baseline, 6 and 12 months. Participants were 
aged ≥ 18 years, presenting with symptomatic stage I, II or 
III prolapse of any type, and were suitable to be referred for 
PFMT. Women were excluded if they were pregnant or <1 
year postnatal, had pelvic cancer, cognitive impairment or 
neurological disease.  The primary outcome was the Pelvic 
Organ Prolapse Symptom Score (POP-SS) (7 items scoring 
frequency of di�erent prolapse symptoms, range 0 to 28, 
higher scores indicating greater symptom severity) (2).  As-
suming a minimum clinically important di�erence in the 
POP-SS of 2 points and standard deviation (SD) of the di�er-
ence between baseline and follow-up of 5.5 points (3), a sam-
ple size of 120 would provide 80% power to detect impor-
tant di�erences.  Analyses: 1) paired t-tests were conducted 
to compare POP-SS at baseline with those at follow-up, and 
2) independent-samples t-tests were used to compare the 
mean change in POP-SS from baseline to follow-up for wom-
en treated by a specialist physiotherapist with those treated 
by other healthcare professionals (HCPs).  Analyses 1) and 2) 
were then built upon by �tting linear mixed models to adjust 
for covariates (including ethnicity, parity, age and BMI). A 5% 
signi�cance level was used throughout.

RESULTS
Service models: The models for delivering PFMT adopted 
by the di�erent centres consisted of a mix of di�erent sta� 
types (specialist and non-specialist physiotherapists and 
nurses) and grades (Band 5, 6 and 7). All centres, except one, 
had a model whereby women were initially triaged into the 
service by a specialist or consultant.

Sta� training: A one-day prolapse training course developed 
for the study was attended by all sta� delivering treatment 
to participants in the study centres. It was delivered by an 
experienced pelvic health physiotherapist and workshop 
tutors from the Pelvic, Obstetric and Gynaecological Physi-
otherapy Professional Network of the Chartered Society of 
Physiotherapy, and covered assessment and treatment, with 
pre-attendance learning material and additional resources 
provided.

Recruitment: 102 women were recruited. Baseline question-
naires were available from 91 women, and 71 women com-
pleted the 6-month follow-up questionnaire, for whom 68 
questionnaires were matched to baseline questionnaires. 
There were 31 completed questionnaires at 12 months, of 
which 30 were matched to baseline. The mean age of partic-
ipants was 57.5 years (SD 11.5), and mean BMI was 27.1 (SD 
4.6). One woman was nulliparous, and the majority of parous 
women (n=38, 16.5%) had had two births.

Women’s outcomes at 6 and 12 months: These was a signi�-
cant improvement in POP-SS score between baseline and 6 
months in the whole cohort (mean di�erence -3.20 [95% CI 
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-4.40 to -2.00]) (Table 1) which was con�rmed in the linear 
mixed model adjusting for covariates (e�ect estimate –3.48 
[95% CI –4.93 to –2.04]).  Comparing the improvement in 
POP-SS from baseline to 6 months between those treated 
by a specialist physiotherapist and those treated by another 
HCP showed no signi�cant di�erence (mean di�erence 0.39 
[-1.41 to 3.69]) (Table 2) and this was con�rmed after adjust-
ing for covariates (e�ect estimate 0.05 [95% CI -2.59 to 2.69]).  
There was also a signi�cant improvement in POP-SS score for 
the whole cohort from baseline to 12 months (mean di�er-
ence -2.73 [95% CI -4.48 to -0.99]). Limited further analysis 
was carried out on the 12-month data however, due to the 
reduced sample size.

INTERPRETATION OF RESULTS
We found that women having PFMT for prolapse had im-
proved symptoms after 6 months, and the magnitude of im-
provement was similar to the e�ect observed in a trial con-
text (e�ect estimate for change in POP-SS: -2·84 [2·05–3·63], 
p<0·0001)(3).  In addition, there was no di�erence in the 
improvement in symptoms obtained from PFMT delivery by 
specialist physiotherapists compared with PFMT delivery by 
other HCPs, suggesting implementation via di�erent models 
in the “real world” is feasible.  It seems there is scope for other 
members of the healthcare team, with appropriate training 
and support, to deliver PFMT safely and e�ectively. Although 
the number of women recruited was lower than anticipated, 
with additional attrition by 12 months, and varying recruit-
ment rates across centres, the sample size was su�cient to 
enable the key research questions to be answered.

CONCLUDING MESSAGE
Findings of this implementation study suggest it is possible 
to develop service models that involve  training of di�erent 
sta� to e�ectively deliver PFMT to women with prolapse. 
Women’s self-reported outcomes signi�cantly improved 
across all service models delivering PFMT.

FIGURE 1

FIGURE 2
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INTERACTIVE EVIDENCE MAPS OF 
RANDOMIZED TRIALS ON PELVIC FLOOR 
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HYPOTHESIS / AIMS OF STUDY
Pelvic �oor muscle training (PFMT) is a �rst-line treatment 
for urinary incontinence (UI) in adult women. Clinicians have 
proposed a large array of variations and add-ons to support 
PFMT, but their underlying evidence is sometimes unclear. 
Furthermore, the sheer amount of research, as well as the 
complexity of its clinical questions, make it di�cult to appre-
ciate where the evidence is solid versus where it is shaky. To 
address these issues, our interdisciplinary team performed a 
comprehensive systematic review and constructed interac-
tive online evidence maps.
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STUDY DESIGN, MATERIALS AND METHODS
Our 6 data sources comprised 3 completed systematic re-
views, the PCORI website, ClinicalTrials.gov, and an updated 
literature search. For the literature search, an experienced 
information specialist searched PubMed, EMBASE/Medline, 
and PsycINFO from December 4, 2017 to July 5, 2019. We only 
included English-language randomized trials on one of 4 
comparison types: the e�ect of PFMT, the e�ect of variations 
on PFMT, the e�ect of add-ons, and alternatives to PFMT. At 
least 90% of those enrolled had to be adult women with UI. 
Included studies had to report either cure rates, data on the 
frequency of UI events, or quality of life data using one of 
four speci�c QOL instruments. The minimum follow-up was 
4 weeks, and we required that the study report data on at 
least 10 patients per group at follow-up who represented at 
least 50% of those enrolled. We excluded studies of wom-
en who were pregnant, or had neurogenic lower urinary 
tract dysfunction, cognitive impairment, surgically-treated 
UI, were seen in acute care settings, or at least 10% had re-
ceived ancillary UI treatments. We also excluded studies in 
which the researchers’ method of administering PFMT varied 
by type of UI.

A team of 3 systematic reviewers screened abstracts and 
full articles (at least two screeners per article, with disa-
greements resolved by consensus). Within each of the four 
types of treatment comparisons, we created sub-compari-
sons comprised of studies making similar comparisons (for 
example, within the variations category, one subcategory 
was group PFMT vs individual PFMT). For each outcome, we 
computed the e�ect size and its standard error (odds ratio 
for cure, and Hedges’ g for the other two outcomes). We per-
formed random-e�ects meta-analyses using the method of 
DerSimonian and Laird. We rated the strength of evidence 
using a modi�cation of the system developed by the AHRQ 
Evidence-based Practice Centers. For statistically non-sig-
ni�cant di�erences, we evaluated the con�dence interval 
against the minimal important di�erence in order to deter-
mine whether a conclusion of equivalence was appropriate.

RESULTS
Seventy-three RCTs met our inclusion criteria (62 from pre-
vious reviews, and 11 from the search update), and we also 
included 13 unpublished trials from ClinicalTrials.gov.

We created two maps using Tableau: a Research Volume (RV) 
map, and a Treatment E�ects (TE) map. The RV map (Figure 
1) uses a bar chart to display the number of women with out-
come data (vertical axis) for each of the 4 overall categories 
(horizontal axis).  The top of the chart shows the total num-
ber of treatment comparisons as well as the number of RCTs. 
Five interactive �lters along the left side of the map (type of 
UI, age, number of weeks since the start of treatment, pub-
lication year, and region of the world) allow the user to re-
draw the chart according to their speci�c interests (�lters can 
be used in any combination). Hovering over a bar provides 

additional details such as the top 2 comparisons in that cat-
egory (by number of women), and clicking on a bar yields 
counts for each subcategory, per-study Ns, and hyperlinks to 
trial abstracts.

INTERPRETATION OF RESULTS
The TE map (Figure 2) is a bubble chart displaying meta-an-
alytic results in each of the four comparison categories (one 
tab per category). For each tab, the bubbles are arranged in 
a grid in which each column is an outcome and each row is 
a speci�c treatment comparison. Bubble color indicates the 
direction of e�ect (with gray indicating insu�cient data), 
and for non-gray bubbles, the bubble size is linearly relat-
ed to the meta-analytic point estimate. An asterisk in a cell 
indicates that there is no evidence on that outcome for that 
comparison. Hovering over a bubble provides the overall 
conclusion for that bubble, and clicking on a bubble gives 
more details including the meta-analytic summary estimate 
and con�dence interval, a forest plot, and hyperlinks to trial 
abstracts. The �rst tab has 2 interactive �lters down the left 
side (type of UI and age), whereas the other 3 tabs only have 
a type-of-UI �lter. Using the �lters redraws the bubbles ac-
cordingly. Note that the TE map only includes comparisons 
investigated by at least 2 studies; data for single-study com-
parisons are accessible by clicking a box below the �lters.

CONCLUDING MESSAGE
Evidence is often voluminous and confusing. Carefully con-
structed evidence maps can e�ciently use bars, bubbles, 
and colors to accelerate users’ understanding of the evi-
dence. Interactive features, such as �lters, hovers and clicks, 
allow users to tailor the display to their clinical interests and 
desired detail.

FIGURE 1

Research Volume Map
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PREVALENCE OF SHORT TERM 
FALSE POSITIVES AFTER SACRAL 
NEUROMODULATION: A DESCRIPTIVE SINGLE 
CENTRE STUDY.

Ghijselings L1, Hervé F1, Goessaert A1, Van de Putte D2, Everaert K1

1. Urology department, University Hospital Ghent, 2. Colorectal Surgery 
department, University Hospital Ghent

HYPOTHESIS / AIMS OF STUDY
Sacral neuromodulation (SNM) is a two-stage surgical pro-
cedure for refractory bladder dysfunctions and faecal in-
continence. Appropriate screening for success during the 
test period (Stage I) to determine a good candidate for a full 
implant (Stage II) is crucial since the high �nancial burden 
for the social security. Ideally screening of subjective and 
objective success is performed by the evaluation of stand-
ardized patient reported outcome measures (PROMS) and 
an accurate analysis of bladder and/or bowel diaries, so as 
standard of care prescribes. We aimed to carry out a quality 
control on our own tertiary centre screening and decision 
strategy by answering the following research questions: 1) Is 
the current decision strategy on our SNM patient population 
applied conform the standard of care? 2) What is the current 
prevalence of false positive cases at short term follow-up, i.e. 
1 month after Stage II? and 3) Can we reduce the number of 
false positive cases by applying the standard of care?

STUDY DESIGN, MATERIALS AND METHODS
A single tertiary centre prospective study was held be-
tween February 2018 and October 2019.  Fifty-three patients 
planned for a two-stage tined lead procedure, from both 
the Urology (UD) (n= 36) and Colorectal surgery depart-
ment (CRD) (n=17) were enrolled. According to the current 
practice, the decision to proceed from Stage I to Stage II (i.e. 
positive advice) was made at the control visit during the test 
period. The evaluation was accomplished based on a quick, 
rather intuitive screening for changes in bladder and bowel 
diary parameters and on the anamnesis of patient satisfac-
tion. As a quality control on the physician’s advice for im-
plant, a mathematical re-analysis of bladder and bowel di-
aries was performed after the control visit. An improvement 
of at least 50% in one or more of the bothersome voiding 
and/or bowel diary parameters was considered as objec-
tive success (ObS). Subjective success (SS) was de�ned as 
a score of ≥ 5/7 on the validated Patient Global Impression 
of Change (PGIC) questionnaire, administered at the end of 
the test period (PGIC1) and at 1 month after Stage II (PGIC2). 
Correct advice according to standard of care was ful�lled if 
both ObS and SS were present. False positive cases were de-
�ned as patients reporting a PGIC2 score < 5/7 (no change 
to somewhat better, but hardly any di�erence), in spite of 
having SS during the test phase and being implanted. Pa-
tients with missing PCIG1 scores and missing diaries were 
excluded from analyses (n=12).  Descriptive statistics using 
SPSS version 25.0 were performed.
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RESULTS
Forty-two patients were included for analysis, median age 
(IQR) 52 years (46-64), 76% female. Indications were OAB wet 
(n=10), OAB dry (n=2) & bladder pain syndrome (BPS) (n=2), 
non-obstructive urinary retention (n=6), Fowler syndrome 
(n=5), faecal incontinence (n=7) and combined incontinence 
(n=10). The total conversion rate was 81% (34/42), with a 
81% (26/32) and 80% (8/10) implantation rate for UD and 
CRD respectively. 1) A positive advice for implantation had a 
positive predictive value (PPV) of 94% (32/34) to predict the 
presence of both ObS and SS and a negative predictive value 
(NPV) of 75% (6/8). This implicates that 9% of the cases (4/42) 
got incorrect advice for implantation conform the criteria of 
standard of care. 2) Twenty-eight patients from the 34 im-
planted cases completed the PGIC2 questionnaire. Contin-
ued SS (PGIC2 ≥ 5/7) was reported in 89% (24/27), implicat-
ing a prevalence of false positive cases of 11% (3/27). In one 
case subjective success at 6 months follow-up was restored 
after reprogramming.  3) Two on 4 implanted cases with ab-
sence of SS at 1 month follow-up, did not show concomitant 
ObS and SS during the test phase, the other 2 on 4 did.

INTERPRETATION OF RESULTS
1) Ninety-one percent (38/42) of the advices under the 
current decision practice were given conform the criteria 
of standard of care. However, 2 patients being good candi-
dates for a full implant were incorrectly refused from Stage 
II, whereas 2 patients who did not show both ObS and SS 
during the test phase got incorrectly a positive advice for 
implant. 2 + 3) The prevalence of false positives is rather 
low. However, this number could have been reduced if both 
the objective and subjective changes would have been as-
sessed by thorough mathematical diary analysis and the use 
of a standardized questionnaire. Nevertheless, a small per-
centage (2/4) of cases with loss of SS at 1 month follow-up 
couldn’t have been avoided if standard of care would have 
been applied. The sample size of false positive cases was too 
small to conduct a multivariate analysis in search of predic-
tive factors for this loss of SS, but a possible placebo e�ect 
should be kept in mind.

CONCLUDING MESSAGE
Ninety-one percent of the advices for implantation in our 
tertiary centre met the criteria of standard of care. Moreo-
ver, the prevalence of false positives at one month follow-up 
showed to be low. Thorough analysis of both objective and 
subjective success and the requisite of meeting both criteria 
can reduce the number of false positive cases at 1 month, 
but cannot completely avoid them. In the future more re-
search is needed to de�ne factors, others than inaccurate 
screening, that can predict loss of subjective success.

FIGURE 1

Objective + subjective success according to the advice for implantation

FIGURE 2

Subjective success at 1 month according to ObS + SS during the test 
phase
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STIMULATION OUTPUT AND TISSUE 
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HYPOTHESIS / AIMS OF STUDY
Neuromodulation systems can deliver electrical stimulation 
either as constant voltage (CV) or constant current (CC). CC 
systems adjust their output to deliver consistent stimulation 
current to the body when tissue impedance changes, while a 
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CV system allows the current output to vary with impedance, 
which may impact stimulation e�cacy. Sacral neuromodula-
tion (SNM) is a guideline-recommended neuromodulation 
treatment for urinary dysfunctions and fecal incontinence 
[1]. The ARTISAN-SNM study was designed to evaluate the 
safety and e�ectiveness of the Axonics System, a constant 
current SNM system, for the treatment of urinary urgency 
incontinence (UUI). This abstract provides a summary of the 
stimulation output and impedance over the �rst 6 months 
of therapy.

STUDY DESIGN, MATERIALS AND METHODS
129 participants with UUI across 19 centers were treated 
with the Axonics System. Participants were implanted with 
a tined lead and neurostimulator in a non-staged proce-
dure and programmed post-operatively or within 2 weeks 
of implant. At 6-months, 125 participants are included in 
this analysis, which utilizes their stimulation parameter and 
impedance data recorded at their study visits. Impedance 
values reported here is the impedance at the active stimula-
tion electrodes, and voltage was calculated using Ohm’s law 
(Voltage =Impedance * Current).

RESULTS
Across the 125 participants, active electrode impedance in-
creased from 1,004 Ω (±310) at activation to 1,460 Ω (±355) 
at 6 months, an average increase of 42%. Stimulation cur-
rent increased from 1.1 mA (±0.5) at activation to 1.6 (±0.8) 
at 6 months, and the stimulation output voltage increased 
from 1.1 V (±0.8) to 2.3 V (±1.2). Stimulation output voltage 
increased by 109%, while stimulation current increased by 
45%. 

Sub-analysis was conducted in 78 participants that re-
mained on the same active electrode con�guration from 1 
month to 6 months (Figure 1). The average stimulation am-
plitude across the 78 participants increased from 1.41 mA 
to 1.55 mA, an increase of 10%. During this period, the volt-
age output increased from 1.48 V to 2.26 V, an increase of 
53%. Across these participants, 68% of the participants ex-
perienced a <25% increase in current output at 6 months, 
including 35% experiencing a <5% increase. In contrast, 75% 
of participants experienced a >50% increase in output volt-
age, including 24% experiencing a >75% increase compared 
to activation.

INTERPRETATION OF RESULTS
Electrode impedance increases signi�cantly in the �rst 6 
months of SNM therapy. Stimulation with a constant current 
SNM system results in a modest increase in stimulation cur-
rent while stimulation output voltage increases by a signi�-
cantly greater degree.

CONCLUDING MESSAGE
Constant current SNM systems may reduce patient or clini-
cian adjustment of therapy by providing consistent stimu-
lation current to the sacral nerve despite changing tissue 
impedance at the stimulating electrodes.

FIGURE 1

Figure 1. Left: Change in impedance of the active electrode con�guration 
from 0 to 6 months post-implant.  Right: Current and voltage output from 
1 month to 6 months post-activation.
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COMPARING THE EFFICACY OF 
ONABOTULINUMTOXINA, SACRAL 
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LINE TREATMENT FOR THE MANAGEMENT 
OF OVERACTIVE BLADDER SYMPTOMS 
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NETWORK META-ANALYSIS
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HYPOTHESIS / AIMS OF STUDY
Hypothesis /Aims: The American Urological Association 
(AUA) guidelines for the management of non-neurogenic 
overactive bladder (OAB) recommend the use of Onabotuli-
numtoxinA , sacral neuromodulation (SNM), and peripheral 
tibial nerve stimulation (PTNS) as third line treatment op-
tions with no treatment hierarchy. 
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There has not been a direct comparison of the three avail-
able treatments, and there has also been a lack of e�cien-
cy and safety comparisons between the three treatment 
options. The current study used network meta-analysis to 
compare the e�cacy of these three modalities for managing 
adult overactive bladder (OAB) syndrome.

STUDY DESIGN, MATERIALS AND METHODS
Materials and Methods: We performed systematic literature 
searches of several databases from January 1995 to Septem-
ber 2019 with language restricted to English. 

All randomized control trials that compared any dose of On-
abotulinumtoxinA, sacral neuromodulation (SNM), and pe-
ripheral tibial nerve stimulation (PTNS) with each other or 
a placebo for the management of adult overactive bladder 
(OAB) were included in the study.

RESULTS
Results: The initial search identi�ed 1940 and 5722 potential 
studies from PubMed and EMBASE, respectively. After the 
removal of duplicates the total number of articles was 7662. 
After screening, a total of 5738 articles were excluded based 
on their title and/or abstract, while another 185 articles were 
removed after a full-text assessment. A total of 20 articles 
met the qualitative inclusion criteria, while 17 trials, includ-
ing 3038 participants, met the criteria for systematic review 
and network meta-analysis. These 17 randomized control tri-
als, with a follow up of 3–6 months in the predominance of 
trials (range 1.5–24 months), were included for analysis. For 
each trial outcome, the results were reported as an average 
number of episodes of the outcome at baseline.

INTERPRETATION OF RESULTS
Pairwise meta-analysis revealed that all three modalities were 
more e�cacious than a placebo with regard to the outcomes 
of interests, including urinary frequency, incontinence, and 
achieving ≥50% of symptoms improvement. SNM achieved 
the greatest reduction in urinary incontinence episodes and 
voiding frequency/day. OnabotulinumtoxinA was associat-
ed with the highest risk of urine retention and UTI episodes 
in the follow-up period. As none of the included studies used 
a uni�ed or standard questionnaire to evaluate the QoL, the 
results regarding QoL were not pooled for the meta-analysis. 
We suggested that International Continence Society or In-
ternational Urogynecology Association should unify the QoL 
questionnaire based on evidence and experts’ opinion for a 
better evaluation of post treatment result. Compared with 
OnabotulinumtoxinA and PTNS, SNM resulted in the great-
est reduction in urinary incontinence episodes and voiding 
frequency.

CONCLUDING MESSAGE
Conclusion: The results revealed that all three modalities 
were e�cacious in managing adult OAB syndrome, and all 
were better than a placebo on the speci�c symptoms report-

ed to be the outcome of the study. This review shows that 
at 12 weeks follow-up, SNM yielded the greatest reduction 
in urinary incontinence episodes and urinary frequency/
day. OnabotulinumtoxinA resulted in a higher incidence of 
complications, including urinary tract infection and urinary 
retention. However, comparison of their long-term e�cacy 
was lacking. Further studies on the long-term e�ectiveness 
of the three treatment options, with standardized question-
naires and parameters are warranted.

Funding Division of Urology, Department of Surgery, Taipei Tzu Chi Hospital, 
The Buddhist Tzu Chi Medical Foundation, New Taipei, Taiwan Clinical Trial
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EFFICACY OF SACRAL NEUROMODULATION 
THERAPY ON PATIENT REPORTED URINARY 
SYMPTOMS AND BOWEL SYMPTOMS 
ACCORDING TO THE MEDICAL DEPARTMENT: 
A PROSPECTIVE SINGLE CENTRE STUDY.
Ghijselings L1, Pauwaert K1, Van de Putte D2, Everaert K1
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HYPOTHESIS / AIMS OF STUDY
Sacral neuromodulation (SNM) is a widespread therapy for 
refractory lower urinary tract symptoms (LUTS) and faecal 
incontinence. Patients are separately managed by the Urol-
ogy department (UD) or the Colorectal surgery department 
(CRD). Additionally, history taking is usually directed to dis-
cipline speci�c symptoms, with urologists focusing on LUTS 
and colorectal surgeons focusing on bowel dysfunctions. 
The aim of this interim-analysis was to report the preva-
lence of baseline concomitant bowel symptoms and urinary 
symptoms in patients consulting the UD and CRD respec-
tively. Secondly, we aimed to explore the e�cacy of SNM on 
non-discipline speci�c patient reported outcome measures 
(PROMs) in the patient groups of each medical department.

STUDY DESIGN, MATERIALS AND METHODS
A single centre prospective study was held between February 
2018 and March 2020. Patients planned for a 2 staged tined 
lead procedure using the InterStim II® system, consulting the 
UD or  the CRD for LUTS and/or bowel dysfunctions were 
enrolled. Approvement from the Ethics Committee of the 
University Hospital of Ghent was obtained (EC/2018/0244). 
The decision to proceed from �rst stage to de�nitive im-
plant was based on the assessment of bladder or bowel di-
aries and patient reported satisfaction. Independently from 
the treating physician’s advice for implant, all patients were 
asked to complete a battery of Dutch PROMs on an online 
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survey platform. The survey was completed at di�erent time 
points: at baseline, at the end of the test phase, 1 month, 
6 months and 12 months after the de�nitive implant. The 
survey consisted of the following questionnaires: the male 
and female International Consultation on Incontinence 
Questionnaire (ICIQ-MLUTS and ICIQ-FLUTS), the ICIQ on 
urinary Incontinence short form (ICIQ-UI-SF), the ICIQ-Bowel 
(ICIQ-B), the Wexner Score for faecal incontinence and the 
Cleveland Constipation Score (CCS). For each scoring system, 
a higher score marked a higher grade of symptoms. Addi-
tionally, patients were asked if they had urinary symptoms 
or bowel symptoms (‘yes or no’). Concomitant bother from 
urinary symptoms (US) and bowel symptoms (BS) had to be 
rated on a numeric rating scale from 0 (no bother at all) to 
10 (extremely bothered). For this interim-analysis, only ab-
solute changes between the test phase and baseline PROMs 
scores were analysed. Patients with missing PROMs were ex-
cluded. Descriptive and analytical statistics were performed 
using SPSS Statistics 25. A paired samples t-test was used 
for a paired comparison between questionnaires with nor-
mally distributed outcome data, using means and standard 
deviations. A Wilcoxon Signed Rank Test was used for ques-
tionnaires with non-normal distributed outcome data, using 
medians and interquartile ranges. P-values below 0,05 were 
considered as statistically signi�cant. The analyses were per-
formed for each medical department separately.

RESULTS
Fifty patients were included for analysis, mean (SD) age 52 
(15) years, 78% female. The indications for which patients 
underwent the �rst stage procedure are listed in table 1. In 
the UD consulting group, 20/33 (61%) patients reported to 
have concomitant bowel symptoms, 5 among them with 
combined incontinence. In the CRD group, 9/17 (53%) re-
ported to have concomitant urinary problems, 4 among 
them having combined incontinence. The implantation 
rates for the UD and CRD were 88% (29/33) and 88% (15/17) 
respectively. After the �rst stage, UD patients showed a sig-
ni�cant reduction in all Urinary PROMS (U-PROMs), as well in 
all Bowel PROMS (B-PROMs) except from a reduction in the 
Wexner score. CRD patients showed a signi�cant reduction 
in all B-PROMs, except from a change in CCS scores. A signif-
icant reduction of ICIQ-UI scores and a trend towards signif-
icant reduction of US bother scores and ICIQ-FLUTS scores 
were seen in CRD patients. Outcomes for baseline and test 
phase PROMs are listed in table 2.

INTERPRETATION OF RESULTS
The prevalence of patient reported bowel symptoms in UD 
patients, undergoing SNM for urinary indications is high. 
This study demonstrates that apart from a signi�cant de-
crease in urinary symptoms, also bowel symptoms can sig-
ni�cantly improve after the �rst stage in this UD group. More 
than half of the patients consulting the CRD undergoing 
SNM for bowel indications also report to have urinary symp-
toms. In the CRD patients, the results suggest an improve-

ment in concomitant urinary symptoms as well, after the �rst 
stage. However, the sample size of CRD patients might have 
been too small to discover signi�cant changes in all urinary 
symptom scores. No comparisons between the two medical 
departments can be made since the sample sizes of patients 
were not equal between both groups. These �ndings how-
ever do suggest that in the future, all UD and CRD patients 
should be counselled on the positive e�ect of SNM on both 
urinary and bowel symptoms, regardless of which symptoms 
are the most prominent. Therefore, in both medical depart-
ments a more holistic approach in the assessment of pelvic 
�oor symptoms is needed. Both for baseline screening and 
evaluating the therapeutic e�cacy of SNM, both bladder 
and bowel diaries and non-discipline speci�c PROMs should 
be used.

CONCLUDING MESSAGE
In both the Urology and Colorectal surgery department the 
prevalence of concomitant non-discipline speci�c symp-
toms is high. UD patients undergoing SNM for urological 
indications are likely to show an improvement on bowel 
symptoms as well. Analogously, CRD patients receiving SNM 
for bowel indications might also show improvement in uri-
nary symptoms. However, in the future, bigger sample sizes 
are needed to draw more robust conclusions. Nevertheless, 
a multidisciplinary assessment of pelvic �oor symptoms in 
every SNM candidate is appropriate to deliver optimal ho-
listic care.

FIGURE 1

Table 1: Indications for SNM according to the medical department.
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FIGURE 2

Table 2. PROMs scores at baseline and during the test phase according to 
the medical department.
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REINVIGORATING MODULATION OF SPINAL 
REFLEX PATHWAY FOR TREATMENT OF 
BLADDER OVERACTIVITY IN PATIENTS 
WITH SPINAL CORD INJURY BY SURFACE 
STIMULATION OF SOLE OF FOOT.
Singh A1, George J1, Ojha R1

1. Christian Medical College,Vellore,India

HYPOTHESIS / AIMS OF STUDY
To reduce detrusor overactivity by modulating spinal re�ex 
pathways using surface electrical stimulation at sole of foot 
in patients with spinal cord injury.

STUDY DESIGN, MATERIALS AND METHODS
Patient having urinary incontinence and symptoms of det-
rusor overactivity, were invited to try electrical stimulation 
of sole of the foot. Patients were asked to withdraw drugs 
pertaining to treatment of detrusor overactivity (if any) and 
were also asked to maintain voiding chart one week prior to 
the treatment. Twenty patients, meeting key inclusion/ex-
clusion criteria, consented for the study. 

Following inclusion/exclusion criteria were used for the 
study:-

Inclusion criteria: 

1. Patient with spinal cord injury having at least one leak per 
day as reported in the voiding chart. 

2. CMG proven detrusor overactivity 

3. On Clean Intermittent Catheterization 

4. Presence of Ankle jerk 

5. Age-18 years and above. 

Exclusion criteria: 

1. Peripheral neuropathy

2. Urinary tract infection

3. Pregnant women

4. Any psychiatric ailment

5. Symptoms of stress urinary incontinence

6. Presence of any implantable devices such as pacemaker, 
cochlear implant or any metallic implantable plate were con-
traindication for this study.

All the patients maintained voiding chart for two weeks dur-
ing the treatment. Cystometrogram was done on day 1 and 
15.  Electrical stimulation was given half-an-hour daily for 
fourteen consecutive days. The Parameters for stimulation 
were 200 μs pulse width, rectangular pulses with current 
strength ranging between 10–80 mA and frequency 20 Hz 
(1). Cathode was placed at the level of medial arch of foot 
while anode was placed approximately 2cm apart at the lev-
el of metatarsophalangeal (MTP) joint. The electrodes were 
customized to �t the site of stimulation for each patient. In-
house developed stimulator costing less than Rs 2000, was 
used. Satisfaction questionnaire were taken on day 15. Void-
ing chart data was analyzed using novel Cumulative Voiding 
Chart Index(CvCi). In CvCi , each voiding chart parameter was 
graded either -1 (worsen), 0 (no change) or +1 (improved) 
as a representation of state of the bladder (pre and post-in-
tervention). Wilcoxon signed-ranked test was used for CMG 
data while Binomial distribution for voiding chart data as 
test of signi�cance. The p-value<0.05 was considered as sig-
ni�cant. Study was approved by Institutional review board 
and ethics committee.

RESULTS
Twenty subjects were stimulated at the sole of foot for two 
weeks.
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 There was improvement in re�ex volume, cystometric capac-
ity and maximum detrusor pressure. Following treatment, 12 
subjects showed increase, 6 showed decrease and 2 had no 
signi�cant change in re�ex volume. There was signi�cant im-
provement in cystometric capacity of 14 subjects, 3 did not 
show much improvement and remaining persons showed 
reduced bladder capacity. Thirteen patients had reduction, 
3 had increase and 4 had no signi�cant change in maximum 
detrusor pressure.

Eighteen patients showed improvement in bladder function 
and two subjects did not show any signs of improvement as 
reported by CvCi score derived from voiding chart.

INTERPRETATION OF RESULTS
The p-value for improvement in cystometric capacity (p-val-
ue-0.04) and maximum detrusor pressure (p-value-0.03) was 
statistically signi�cant while p-value of re�ex volume (p-val-
ue-0.13) was not signi�cant.

The CvCi scoring shows that 18 patients had improvement in 
bladder capacity / number of leaks /maximum urine output 
after two weeks of electrical stimulation therapy while 2 pa-
tients did not shown any improvement. 

The  Binomial distribution test  conducted on improved pop-
ulation against not improved population was found to have  
signi�cant p value(p-value 0.001).

 In regards to satisfaction with feedback questionnaire, all 
patient were satis�ed with treatment methodology and easy 
to use procedure.

CONCLUDING MESSAGE
Neuromodulation by surface electrical stimulation at sole of 
foot is simple, non-pharmacological, non-invasive, inexpen-
sive, promising alternative treatment modality for reducing 
bladder overactivity.

FIGURE 1

Flowchart of study
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PREDICTIVE FACTORS OF PNE SUCCESS 
IN A CONTEMPORARY SERIES: A SINGLE 
INSTITUTION EXPERIENCE
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Vasavada S1, Goldman H1
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HYPOTHESIS / AIMS OF STUDY
Peripheral nerve evaluation (PNE) permits a trial of sacral 
neuromodulation to determine candidates for permanent 
system implant in a single operation.  Pre-�uoroscopy PNE 
success rates with unipolar leads are typically quoted at 40-
50%, whereas staged procedures with tined quadripolar 
leads have an estimated 77% success rate [1,2].  With the 
availability of in-o�ce �uoroscopy and improved technique 
over time, more contemporary data on PNE success rates ap-
pear limited.  This study evaluated a recent series of PNE pa-
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tients to determine predictive factors toward PNE screening 
success and persistent functional response following perma-
nent system implant.

STUDY DESIGN, MATERIALS AND METHODS
A retrospective review of all patients who underwent PNE at 
a large academic center from 2015-2019 was performed.  All 
unipolar leads were placed percutaneously in-o�ce under 
local anesthesia utilizing �uoroscopy by one of four FPMRS 
fellowship-trained providers.  Patients with refractory urgen-
cy-frequency and/or urge urinary incontinence were includ-
ed, while those with chronic urinary retention were exclud-
ed.  Rates of full system implant after successful PNE trial and 
continued improvement at ≥1-month following permanent 
implant were reviewed.  Multivariable logistic regression de-
termined predictors of PNE success and continued function-
al success at follow-up.

RESULTS
102 PNE patients (87 females and 15 males) were included.  
Mean age was 65.9 years and BMI was 29.4.  Median ASA score 
was 3.  Bilateral leads were placed in 95 patients (93.1%).  78 
patients (76.5%) were PNE responders (≥50% symptom im-
provement).  Median postoperative follow-up time was four 
months following permanent implant.  On multivariate anal-
ysis, patient predictors of PNE success included younger age 
(p=0.014), urge incontinence (p=0.021), fecal incontinence 
(p=0.017), and absence of a neurologic diagnosis (p=0.04).  
PNE factors associated with satisfactory screening included 
presence of bellows and plantar toe �exion (p=0.038), and 
perineal sensation (p=0.027) (Table).  68 patients (87.2% of 
PNE responders [68/78] and 66.7% of all patients [68/102]) 
had a successful working implant at ≥1-month follow-up.  
Absence of a neurologic diagnosis was predictive of persis-
tent implant success on long-term follow-up (p=0.013).

INTERPRETATION OF RESULTS
This contemporary series of unselected patients undergo-
ing PNE with �uoroscopy revealed screening success rates 
(76.5%) equivalent to available reports on staged implant 
(approximately 77%).  Patient predictors of PNE success in-
cluded younger age, urge incontinence, fecal incontinence, 
and absence of a neurologic diagnosis.  PNE testing factors 
associated with satisfactory screening included presence of 
bellows and plantar toe �exion, and perineal sensation.  In 
this broad group of PNE patients, 67% of all patients demon-
strated an optimal response following permanent implant at 
≥1-month follow-up.  Conversion from successful screening 
test to permanent implant may not be the ideal outcome 
and evaluation for persistent improvement should be con-
sidered as an indicator of successful screening.

CONCLUDING MESSAGE
This contemporary series of unselected patients undergoing 
PNE with �uoroscopy revealed screening rates equivalent to 
available reports on staged implant.  Patient predictors of 

PNE success included younger age, urge incontinence, fecal 
incontinence, and absence of a neurologic diagnosis.  67% 
of all patients demonstrated an optimal response following 
permanent implant at ≥1-month follow-up.  We suggest suc-
cess of the permanent implant be considered when de�ning 
PNE "success" rates.

FIGURE 1

Comparison of Patient and PNE Test Factors in PNE Responders and 
Non-Responders
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PATIENTS USING THE AXONICS SNM SYSTEM
Padron O1, McCrery R2, Lane F3, Benson K4, Taylor C5, Blok B6, de Wachter 
S7, Pezzella A8, Gruenenfelder J9, Pakzad M10, Perrouin-Verbe M11, Van 
Kerrebroeck P12, Mangel J13, Peters K14, Kennelly M15, Shapiro A16, Lee U17, 
Comiter C18, Mueller M19, Goldman H20

1. Florida Urology Partners, Tampa, Florida, 2. Adult & Pediatric Urology & 
Urogynecology, Omaha, Nebraska, 3. University of California, Irvine, California, 
4. Sanford Hospital, Sioux Falls, South Dakota, 5. Taylor Surgical Arts, Harrison, 
Arkansas, 6. Erasmus MC, Rotterdam, The Netherlands, 7. University Hospital 
Antwerpen, Edegem, Belgium, 8. Southern Urogynecology, West Columbia, 
South Carolina, 9. Orange County Urology Associates, Laguna Hills, California, 
10. University College London Hospital, Marylebone, London, 11. CHU de 
Nantes Hotel Dieu, Nantes, France, 12. Maastricht University Medical Centre, 
Maastricht, The Netherlands, 13. MetroHealth, Cleveland, Ohio, 14. Beaumont 
Health, Royal Oak, Michigan, 15. Carolinas Healthcare System Charlotte, 
North Carolina, 16. Chesapeake Urology Research Associates, Owings Mills, 
Maryland, 17. Virginia Mason, Seattle, Washington, 18. Stanford University, 
Palo Alto, California, 19. Northwestern University, Chicago, Illinois, 20. 
Cleveland Clinic, Cleveland, Ohio

HYPOTHESIS / AIMS OF STUDY
Sacral neuromodulation (SNM) is a guideline-recommended 
treatment for urinary dysfunctions and fecal incontinence 
[1]. The Axonics® System is the �rst rechargeable SNM Sys-
tem approved in United States, Europe, Canada and Austral-
ia to provide therapy for at least 15 years. Use of rechargea-
ble SNM systems could potentially eliminate or signi�cantly 
reduce the number of replacement surgeries required due 
to battery depletion of non-rechargeable neurostimulators. 
Further, the use of long-lived rechargeable systems could re-
sult in signi�cant cost savings for healthcare systems [2]. The 
ARTISAN-SNM study treated urinary urgency incontinence 
(UUI) patients with the rechargeable Axonics System. Study 
participants’ long-term recharging experience is presented.

STUDY DESIGN, MATERIALS AND METHODS
129 participants with UUI across 19 centers in the US and 
Europe were implanted with the Axonics System in a single, 
non-staged procedure. Participants were provided detailed 
instructions on how to recharge their implanted neurostim-
ulator (INS), including the audiovisual feedback designed to 
indicate a fully recharged INS. Participants were instructed 
to recharge every 7 days but were not discouraged from 
forming recharging habits that suited their lifestyle.  For ex-
ample, participants may choose a longer recharging session 
every 14 days instead of a shorter recharging duration every 
7 days. Patients reported their typical charge frequency and 
duration at each scheduled follow-up visit. Recharge dura-
tion per week was calculated as (Recharge duration / Num-
ber of days between recharge) * 7. Average and standard 
error (SE) are reported as appropriate. Recharging outcomes 
at 18 months are compared with recharging outcomes at 3 

months to evaluate how the charging experience changed 
over time. The completers analysis is presented.

RESULTS
Across the 129 study participants, average age was 59.3 
years old (range: 21 - 86 years) and the average body mass 
index (BMI) was 32 (range: 18-58). 

The average (± SE) participant reported recharge duration 
per week was 46 ± 2 minutes at 3 months (Figure 1). At 18 
months, the average study participant reported recharge 
duration per week was 44 ± 2 minutes, which was slightly 
shorter but not signi�cantly di�erent as compared to the re-
charge duration per week at 3 months (p = 0.1). A vast ma-
jority of the study participants (84%) reported recharging for 
less time or within 10 minutes more than their charging du-
ration at 3 months (Figure 1). Ninety-six percent (114 of 119) 
of the study participants reported recharging their Axonics 
SNM System every 7 days or less frequently, and 89% of the 
study participants reported recharging for an hour or less. 
Ninety three percent of the study participants reported that 
recharging was easy and acceptable, and 94% of the study 
participants were satis�ed with the SNM therapy. Participant 
satisfaction with therapy and perception that recharging 
was easy and acceptable was consistently high across study 
visits (Figure 2).

Study participant age was not correlated with recharging 
duration per week (R2 = 0.03). Study participant BMI was not 
correlated with recharging duration per week (R2= 0.01).

INTERPRETATION OF RESULTS
A vast majority of study participants �nd recharging to be 
easy & acceptable through 18 months post-implant. Re-
charging duration per week at 18 months was consistent 
with that at 3 months, indicating no decline in battery e�-
ciency. Age and BMI were not correlated to recharging du-
ration per week, indicating the applicability of results to a 
wide population. Participant recharging experience and sat-
isfaction with the Axonics System is consistent with similar-
ly high satisfaction rates with rechargeable spinal cord and 
deep brain neurostimulators [3].

CONCLUDING MESSAGE
A vast majority of the study participants, with diverse demo-
graphics, reported that the recharging experience with the 
Axonics System is easy and acceptable. These results pro-
vide compelling rationale for widespread adoption of the 
rechargeable Axonics SNM system.
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FIGURE 1

Figure 1: Average recharging duration per week

FIGURE 2

Figure 2: Participant satisfaction with therapy and recharging
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ASSOCIATION BETWEEN TOOTH LOSS DUE TO 
CHRONIC PERIODONTITIS AND OVERACTIVE 
BLADDER
Matsuo T1, Ohtsubo A1, Mukae Y1, Mitsunari K1, Ohba K1, Miyata Y1, Sakai H1

1. Department of Urology and Renal transplantation, Nagasaki University 
Hospital, Nagasaki, Japan

HYPOTHESIS / AIMS OF STUDY
Metabolic syndrome/lifestyle diseases such as hypertension, 
diabetes mellitus and obesity are associated with overac-
tive bladder (OAB) and other lower urinary tract symptoms 
(LUTS). Chronic periodontitis, the leading cause of tooth loss 
in the elderly, is also associated with metabolic syndrome/
lifestyle diseases. However, few studies have examined the 
relationship between tooth loss/chronic periodontitis and 
LUTS/OAB. This study aimed to determine the relationship 
between LUTS/OAB and tooth loss.

STUDY DESIGN, MATERIALS AND METHODS
Individuals aged >40 years who had not been treated for 
LUTS, and who had lost teeth due to chronic periodontitis 
were enrolled in the study. 

Participants were divided into two groups: the OAB group 
and non-OAB group according to the Overactive Bladder 
Symptom Score (OABSS). Individuals with tooth loss from 
dental caries or external trauma, LUTS due to neurological 
disease, and males with a prostate size >30g were excluded. 
OAB was de�ned as a score ≥2 on OABSS item Q3 (urgen-
cy) and a total score ≥3. Multivariate analysis was conducted 
to assess the relationship between the number of lost teeth 
and symptoms of LUTS/OAB. All participants provided writ-
ten informed consent.

RESULTS
A total of 232 participants (OAB group: n=103, non-OAB 
group: n=129) were enrolled. Their mean age was 70.1±10.5 
years and 65.7±10.9 years in the OAB group and non-OAB 
group, respectively (P=0.001). The number of remaining 
teeth was 12.8±8.8 and 21.5±8.5 in the OAB group and 
non-OAB group, respectively (P<0.001). There was a statis-
tically signi�cant inverse association between the number 
of remaining teeth and each of the OABSS items and the 
total OABSS (daytime frequency: r=-0.416, P<0.001; night-
time frequency: r=-0.525, P<0.001; urinary urgency: r=-
0.474, P<0.001; urgency incontinence: r=-0.290, P<0.001; 
total OABSS: r=-0.572, P<0.001). The number of remaining 
teeth was also signi�cantly associated with the voided vol-
ume (r=0.303, P<0.001), and maximum �ow rate (r=0.219, 
P<0.001), but was not signi�cantly associated with residual 
urine volume (r=-0.125, P=0.06). There was a signi�cant in-
verse association between the number of remaining teeth 
and serum C-reactive protein (CRP) level (r=-0.264, P<0.001). 
With the exception of urgency incontinence, serum CRP 
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level was signi�cantly associated with each OABSS item 
and the total OABSS (daytime frequency: r=0.152, P=0.02; 
nighttime frequency: r=0.247, P<0.001; urinary urgency: 
r=0.262, P<0.001; urgency incontinence: r=0.115, P=0.08; to-
tal OABSS: r=0.270, P<0.001). Multivariate analysis revealed 
that the number of lost teeth was an independent risk factor 
for OAB (odds ratio: 1.08, 95% con�dence interval:1.04-1.14, 
P<0.001).

INTERPRETATION OF RESULTS
OAB was correlated with the tooth loss and systemic, chronic 
in�ammation. In addition, the severity of OAB was correlated 
with the tooth loss; thus future studies should focus on the 
utility of oral care as a means to prevent OAB.

CONCLUDING MESSAGE
In this study, it was suggested that there is a relationship be-
tween the number of remaining teeth and LUTS including 
OAB.

Funding None. Clinical Trial No Subjects Human Ethics Committee Ethics 
Committee of Nagasaki University Hospital Helsinki Yes Informed Consent
Yes 
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FEASIBILITY AND EFFECTIVENESS OF AN 
INTERPROFESSIONAL MINDFULNESS-
INFORMED GROUP-BASED INTERVENTION 
FOR TREATMENT OF OVERACTIVE BLADDER: 
A PILOT STUDY
Reisch R1, Das R2, Zuniga R1

1. Paci�c University, 2. MyPhysio, University of South Australia

HYPOTHESIS / AIMS OF STUDY
Behavioral interventions are the �rst-line approach for ad-
dressing symptoms of overactive bladder (OAB).  Distraction 
for managing urinary urgency is a common component of 
behavioral interventions; recently, a focus on mindfulness 
has been proposed as an alternative to distraction.  The 
primary purpose of this pilot study was to examine the 
feasibility of implementing a novel mindfulness-informed 
group-based intervention for OAB, using a modi�ed mind-
fulness-based stress reduction (MBSR) approach tailored to 
include behavioral interventions speci�c to OAB.  The sec-
ondary purpose was to examine the potential clinical utility 
of the program by evaluating the results of several outcome 
measures for indications of e�ectiveness of the intervention 
on improving OAB symptoms.

STUDY DESIGN, MATERIALS AND METHODS
This was a single-arm pre-intervention post-intervention 
pilot study using a convenience sample.  No randomization 
or blinding occurred.  Participants were recruited by �y-
er placement at community venues, a local university, and 
a local hospital, and via email from area medical providers 
specializing in the treatment of women with OAB.  Inclusion 
criteria were women > 18 years of age with self-identi�ed 
OAB symptoms, English language �uency, willingness to 
undergo screening, and a diagnosis of OAB based on their 
score on the Overactive Bladder Symptom Score (OAB-SS).  
Exclusion criteria included current pregnancy, recent urinary 
tract infection (< 4 weeks), pelvic organ prolapse, any sur-
gery for incontinence, initiation of OAB medication within 
the last month, previous nonpharmacologic treatment for 
urinary symptoms (behavioral interventions, physical ther-
apy), past diagnosis of interstitial cystitis or painful bladder 
syndrome, or any neurological condition a�ecting bladder 
sensation.  The program was developed by two physical 
therapists with extensive training and clinical experience 
in physical therapy management of overactive bladder and 
one psychologist with speci�c training in MBSR, and was 
administered by one of the physical therapists and the psy-
chologist.  Participants underwent six weekly group-based 
2-hour sessions addressing mindfulness techniques related 
to bladder sensation and management of urinary urgency 
as well as healthy bladder habits, pelvic �oor muscle exer-
cise, and information on diet and �uid intake.   Program fea-
sibility was assessed by measuring the number of potential 
participants screened, the number enrolled, retention rates, 
and personnel time spent preparing for and conducting of 
the sessions.  The desired sample size was ten, with plans 
to proceed with the program as long as at least three par-
ticipants were available.  Potential clinical utility was meas-
ured with pre-intervention – post-intervention comparisons 
of individual scores on the OAB-SS, the University of South 
Australia Urinary Sensation Assessment (USA2), the 15-item 
Five-Facet Mindfulness Questionnaire (FFMQ-15), a one-day 
bladder diary, and a post-intervention 7-point global rating 
of change (GROC) scale.

RESULTS
Recruitment was limited to four weeks due to unforeseen 
schedule constraints.  Seven women expressed interest 
in study participation, �ve of whom completed the initial 
screening, �t the inclusion criteria and agreed to enroll in the 
study.  One attended the �rst session and then was unable 
to continue due to illness and scheduling issues (no USA2, 
FFMQ-15, or bladder diary data gathered); the other four 
completed all six sessions (retention rate 80%, 100% session 
participation rate by retained participants).  Total personnel 
hours (clinicians and assistants combined) for program set-
up (including organizing the venue and contacting partic-
ipants) and delivery were 15 hours/week for the six-week 
intervention (5 hours for the investigators and 10 hours for 
the assistants), and 30 hours were spent on recruitment pro-
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cedures and screening potential participants.  While the de-
sired n was not achieved, the minimum n to administer the 
program was met.  Additionally, the retention goal was met, 
and the time required to run the study was deemed feasible.

All four participants perceived a bene�t from the program, 
based on improvements on some or all of the outcomes 
measured. (Table 1)  No adverse events were reported.  Of 
note, during the second half of the study all four participants 
requested referrals to mental health professionals.  Contact 
information for a local counseling center was provided but 
no data were available regarding how many participants fol-
lowed up on the referrals.

INTERPRETATION OF RESULTS
The primary purpose of this study was to investigate pro-
gram feasibility.  The original intent was for the program to 
be eight weeks long, but various delays necessitated short-
ening it to six weeks and reducing the recruitment period 
to four weeks.  Despite the shortened timeframe, the inves-
tigators were able to recruit enough participants to run the 
program and were able to cover all topics deemed relevant.  
Regarding the feasibility outcomes, a longer timeline for re-
cruitment would likely allow for larger recruitment numbers.  
However, given that all topics were adequately covered in 
six weeks, we believe this to be an appropriate timeframe for 
this program.  Time estimated for clinicians to organize and 
deliver this program once recruitment was completed was 
15 hours per week, making it a potentially e�ective way to 
treat OAB in the community.

The secondary purpose was to evaluate the potential clinical 
usefulness of the program.  While the small n negates gen-
eralizability of the results, the results support the potential 
clinical usefulness of the program.  The most impactful re-
sults were from the OAB-SS and the GROC (Table 1).  Three 
out of four participants met the minimum clinically impor-
tant di�erence (MCID) of 3 points on the OAB-SS, indicating 
a clinically important improvement in their OAB symptoms.  
Global Rating of Change results indicated all participants 
perceived a bene�t from the program, rating themselves 
either “somewhat better” (n=2) or “moderately better” (n=2).  

This may be the �rst study to combine mindfulness-informed 
approaches with traditional behavioral interventions for 
OAB.  The key strength of this study is that it demonstrates 
feasibility of a novel group-based, mindfulness-informed 
intervention for OAB, including recruitment, retention, and 
program time burden.   Additionally, the program may be 
clinically useful in reducing the symptoms of OAB in wom-
en.  In combination, these results present an opportunity for 
researchers to further evaluate the program’s utility in larger, 
more diverse samples.  If positive results are found in future 
studies, clinicians may consider re-evaluating their approach 
to behavioral therapies for OAB to include a component of 
mindfulness.  Weaknesses include the small sample size 

which was not representative of the population of women 
with OAB, as well as no long-term follow-up.  Future stud-
ies should include a longer recruitment period to allow for a 
larger sample size, as well as a plan for long-term follow-up.

CONCLUDING MESSAGE
Findings from this study provide preliminary evidence in 
support of the feasibility and potential clinical utility of a 
group-based mindfulness-informed intervention for women 
with OAB.  Future studies should include a longer recruit-
ment period and more extensive recruiting e�orts in order 
to achieve a larger sample size, and should compare this in-
tervention to other established interventions for OAB as well 
as the longer-term results of the intervention.

FIGURE 1

Table 1
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A SURVEY OF OAB IN CHINESE JUNIOR 
UNIVERSITY STUDENTS OF FEMALE AND ITS 
INFLUENCE ON PSYCHOLOGY
Liang Y1, Wen J1, Hu H2, Zhang Z3, Dou Q1, Song C1, Lu C2

1. First A�liated Hospital of Xinxiang Medical University, 2. Xinxiang Medical 
University, 3. Third A�liated Hospital of Xinxiang Medical University

HYPOTHESIS / AIMS OF STUDY
To investigate the prevalence and related risk factors of over-
active bladder disease (OAB) in Chinese junior university stu-
dents of female, and to evaluate the e�ect of OAB on their 
psychology.

STUDY DESIGN, MATERIALS AND METHODS
From September 2019 to January 2020, 14160 22-year-old 
female junior university students from 2 universities in China 
were selected and investigated on the epidemiology of OAB 
by anonymous questionnaire. The questionnaire included 
basic information, history of urinary tract infection (UTI), 
lower urinary tract symptoms (LUTS), intestinal symptoms, 
OAB symptom score (OABSS), Depression scale and Pitts-
burgh sleep scale. OAB is de�ned as urinary urgency with or 
without urgent urinary incontinence, usually with increased 
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frequency of urine and nocturnal urine, but without urinary 
tract infections or other exact lesions. The diagnostic criteria 
of OAB were that the urination urgency score of OABSS was 
≥ 2, and the total score was ≥ 3, Dry OAB referred to OAB 
without urgency incontinence (urgency incontinence score 
of OABSS=0); wet OAB referred to OAB with urgency inconti-
nence (the urgency incontinence score of OABSS≥1. In addi-
tion, the relationships between OAB and sex, age, residence, 
body mass index (BMI), intestinal symptoms, UTI, menstrual 
regularity and nocturnal enuresis (NE) were evaluated.

RESULTS
A total of 12701 subjects (age 19 ± 1.0 years) were quali�ed 
for statistical analysis. The overall prevalence of OAB was 
6.1% (770/12701) in junior university students, the preva-
lence of dry OAB was 3.8% (478/12701) and wet OAB was 
2.3% (292/12701). The prevalence of OAB was related to BMI, 
NE, constipation, history of UTI and irregular menstruation 
(P < 0.05), but not with residence and age (P > 0.05). The de-
pression score of OAB group was higher than that of normal 
group, and OAB seriously a�ected the sleep quality of pa-
tients.

INTERPRETATION OF RESULTS
The prevalence of OAB in this study is lower than that in oth-
er countries, which might be due to di�erences in OAB de�-
nitions, study populations and survey methods. The preva-
lence of wet OAB is lower than that of female aged 20-29 
years old in another study (3.9%), [1]which may be related 
to the age di�erence of the investigated population, and the 
subjects in the current study have a high level of knowledge 
and a high rate of correct response to the questionnaire. OAB 
patients frequently use toilets and are afraid to participate 
in social activities because of urgent and frequent urination, 
which leads to a series of psychological changes such as in-
feriority, shame and so on, which seriously a�ects the mental 
health of patients.

CONCLUDING MESSAGE
OAB in junior university students of female is common and 
signi�cant a�ects the mental health of patients. Obesity, NE, 
constipation, UTI and irregular menstruation are the risk fac-
tors of OAB.
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FREQUENCY OF URINARY INCONTINENCE IN 
PEOPLE WITH PORTAL HYPERTENSION
Vogiatzi G1, Skriapas K2, Karakousis K1, Krapis K1, Samarinas M3

1. General Hospital of Larissa, Greece, Department of Internal Medicine, 
2. General Hospital of Larissa, Greece, Department of Urology, 3. General 
Hospital of Larissa, Greece, Department of Urology, Urodynamics Unit

HYPOTHESIS / AIMS OF STUDY
Portal hypertension is an increase of the pressure within the 
portal vein and its most common cause is cirrhosis of the 
liver. However, some other conditions increasing vascular 
resistance could be also implemented in the development 
of this situation. The major symptoms for patients with por-
tal hypertension are gastrointestinal bleeding, ascites, en-
cephalopathy and coagulation disorders. Several drugs can 
be used to reduce portal hypertension complications, with 
non-selective beta-blockers to be the one of the most com-
mon therapeutic choices. Non-selective beta-blockers apart 
from decreasing cardiac output via β-1 receptors, cause 
splanchnic vasoconstriction by blocking β-2 receptors, re-
sulting in unopposed α-1 activity. This non-selective action 
over β-2 and α-1 receptors, could have an indirect impact on 
bladder function, implying symptoms like frequency or uri-
nary incontinence (UI). The aim of this study is to explore any 
association of non-selective β-blockers with incontinence 
and their possible in�uence in quality of life of patients with 
portal hypertension.

STUDY DESIGN, MATERIALS AND METHODS
This is a descriptive study, including outpatients receiving 
non-selective β-blockers, pooled up from the Internal Med-
icine Department and the Neuro-urology and Urodynamics 
Unit of our Hospital. Patients have been allocated into two 
Groups; Group A included patients receiving any non-selec-
tive β-blocker for high blood pressure, while Group B includ-
ed those taking such therapy for clinically non-signi�cant 
portal hypertension and a hepatic venous pressure gradient 
less than 5 mmHg. All of them were receiving treatment for 
at least 6 months before the survey begins. Exclusion criteria 
were any treatment for lower urinary tract symptoms at last 
six months, medical history of urological or gynecological 
surgeries, history of recent urinary tract infections, men with 
a known benign prostate enlargement regardless of receiv-
ing treatment, diabetes, already diagnosed nocturnal polyu-
ria, receiving diuretics, neurological diseases and any grade 
of kidney damage. The evaluation of symptoms and their im-
pact on quality of life have been based on Overactive Blad-
der Symptoms Score (OABSS) and ICIQ-SF questionnaire. All 
patients were fully informed about the study, signing an in-
formed consent form. Data were analyzed with SPSS v.23, so 
as to examine relationships between β-blockers, presence of 
urinary incontinence and impact on quality of life, as well as 
the role of portal hypertension as an independent factor.
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RESULTS
Finally, 44 patients have been enrolled and all of them com-
pleted the survey, including 24 women and 20 men with a 
mean age of 69.5 years old. Throughout subjects, 21 patients 
have been allocated in Group A and 23 in Group B, with a 
self-report of urinary incontinence of 23.8% and 34.8% re-
spectively. There was no statistical di�erence in the preva-
lence of incontinence between two Groups (p= 0.104). The 
mean OABS score, among patients with UI in Group A was 
8.5, while in Group B it was 9. Additionally, the mean ICIQ-
SF in the same subgroup of patients has been calculated at 
14.5 and 16.5 for each Group. No statistical di�erence has 
been detected for these variables (p= 0,963 and p= 0.207 re-
spectively). More speci�cally, looking at the interference of 
urinary incontinence in patients’ quality of life, Group A has 
been scored at a mean of 4.5, while Group B at mean score 
of 6.5, proving also a quite marginal statistical di�erence be-
tween the two Groups (p= 0.03).

INTERPRETATION OF RESULTS
Patients receiving non-selective β-blockers could have symp-
toms of incontinence, a�ecting their quality of life. Focusing 
on those who need this medication for portal hypertension, 
it seems that their quality of life is more a�ected compar-
ing to those without this underlying disease. However, the 
limitations of our study are that we have no data for lower 
urinary tract symptoms before treatment begins and there 
can be no cease of therapy, as it is considered as unethical.

CONCLUDING MESSAGE
Urinary incontinence seems to be considerable among pa-
tients receiving β-blockers, but portal hypertension tends to 
appear as an independent factor only in the area of patients’ 
quality of life. Prospective studies could disclose more clini-
cally applicable results.
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WHAT IS KNOWN ABOUT LOWER URINARY 
TRACT SYMPTOMS (LUTS) IN HEART FAILURE?   
A SCOPING REVIEW.
Thake M1, Al-Mohammad A2, Gibson W3

1. Great Western Hospital, Swindon, UK, 2. Northern General Hospital, 
She�eld, UK, 3. University of Alberta

HYPOTHESIS / AIMS OF STUDY
The prevalence of congestive cardiac failure (CCF) is increas-
ing as a result of improved survival of myocardial infarction, 
and increases in prevalence with increasing age . Lower 
urinary tract symptoms, including urgency, frequency, and 
nocturia, are also highly prevalent in older adults . National 
and international guidelines, as well as custom and practice, 
suggest assessment and treatment of CCF in older adults 
with LUTS , but the evidence that treating CCF can impact 
LUTS is sparse.

This scoping review aimed to review and summarise existing 
knowledge regarding LUTS in patients with heart failure and 
to identify research gaps.  To our knowledge this is the �rst 
formal review of this topic.

STUDY DESIGN, MATERIALS AND METHODS
We performed a scoping review, based on the methods of 
Arksey and O’Malley, to search Ovid, Medline, and Scopus 
using a combination of key words (“urine OR urinary fre-
quency, urine OR urinary urgency, urine OR urinary incon-
tinence, overactive bladder (OAB), nocturia, dysuria or low-
er urinary tract symptoms (LUTS) AND heart failure (HF) or 
congestive cardiac failure (CCF) or cardiac failure”).  We in-
cluded studies which broadly related to lower urinary tract 
symptoms in patients with heart failure and excluded any 
non-human studies, commentaries, editorials, studies not 
published in English and any studies published before 1986.  
Articles titles were reviewed by a single author, and the ab-
stracts of those meeting the criteria were reviewed by two 
authors. Those which either reviewer felt met criteria were 
read in full by both authors and included in the analysis.  A 
scoping review, rather than systematic review or meta-anal-
ysis was preformed due to the lack of rigorous clinical trials 
and allowed us to map the current research with the aim of 
identifying evidence gaps and research opportunities.

RESULTS
The initial search identi�ed 2780 citations of which 34 articles 
which met our inclusion criteria: 24 were original articles and 
10 review articles, as shown in Figure 1.  Key themes were 
identi�ed within the selected studies with existing knowl-
edge focused in seven key areas (Table 1); 1. Epidemiology 
of LUTS in heart failure, 2. Causes of LUTS in heart failure, 
3. Impact of sex, 4. Impact of medications, 5. Link between 
severity of heart failure and LUTS, 6. Impact of nocturia on 
sleep, 7. Management options.
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INTERPRETATION OF RESULTS
The published evidence regarding the link between LUTS 
and heart failure is limited, largely comprising small scale 
studies which are observational in nature.  The overarching 
conclusion from this scoping review is that the evidence 
is patchy making it di�cult to draw robust clinical conclu-
sions.  Estimates of prevalence, the pathophysiology, cause 
and treatment options of LUTS in patients with heart failure 
remain unclear. The paucity of data, and the potential role 
of LUTS in discouraging concordance of patients with their 
heart failure treatments, makes this an important area for fu-
ture research, particularly as the studies give the impression 
that these symptoms are relatively common, which may lead 
to an underestimation by those treating CCF of the impact 
on LUTS and patients’ quality of life.  To ensure patients with 
heart failure and co-existing LUTS receive adequate symp-
tomatic and life-extending treatments, without increased 
co-morbidity and side e�ects, there is a need for long-term 
studies tracking the prevalence, causes of, and changes in 
LUTS following a diagnosis and treatment of heart failure, as 
well as possible management strategies.

CONCLUDING MESSAGE
Clinical experience and practice suggests that CCF and LUTS 
interact.  However, there is no good evidence to explain this 
interaction, its extent or the optimal management strategies 
of these urinary symptoms in patients with heart failure and 
vice versa.  Despite this lack of data, health professionals in-
teracting with patients with heart failure should be aware 
of the potential implications of the diagnosis and treatment 
options on urinary symptoms as this may impact quality of 
life and medication compliance.

FIGURE 1

Figure 1: Flow diagram of the search process
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FIGURE 2

Table 1: Summary of the existing knowledge in the seven key areas iden-
ti�ed
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INSTAGRAM’S PELVIC ORGAN PROLAPSE 
CONTENT DISCUSSES LIMITED TREATMENT 
OPTIONS LEAVING USERS SUSCEPTIBLE TO 
BIASED INFORMATION

Herbert A1, Pace L1, Munir A1, Malik R1

1. University of Maryland Medical Center

HYPOTHESIS / AIMS OF STUDY
Instagram is a highly used interface on social media with 
110 million users in the United States and over 1 billion users 
worldwide [1]. As social media platforms have evolved, con-
sumers are increasingly utilizing Instagram to learn about 
their medical condition using hashtags. Hashtags are short 
phases preceded by ‘#’ on social media websites. The aim of 
this study was to examine the quality of pelvic organ pro-

lapse (POP) posts on Instagram and to evaluate the under-
standability and actionability for its consumers.

STUDY DESIGN, MATERIALS AND METHODS
Using the hashtag, ‘#PelvicOrganProlapse’ the �rst 105 Insta-
gram posts that met inclusion criteria were analyzed. Posts 
were limited to the English-language and POP content. We 
used validated questionnaires, the DISCERN criteria and Pa-
tient Education Materials Assessment Tool for audiovisual 
(PEMAT), to assess the post [2]. DISCERN questionnaire con-
sisted of 16 items that were answered as 1=no, 2, 3=partially, 
4, or 5=yes, respectively. PEMAT evaluates the understanda-
bility and actionability of patient education resources using 
a questionnaire containing 17 items (13 on understanda-
bility and 4 on actionability) that receive a score of agree= 
1, disagree= 0, or not applicable= N/A. Misinformation was 
examined, using a Likert scale ranging from no misinforma-
tion=1, some misinformation=3, to high misinformation= 
5, comparing posts content to accepted POP management 
recommendations from educational literature and an Inter-
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national Urogynecological Association (IUGA) /International 
Continence Society (ICS) joint report guidelines, as the refer-
ence standard. Data was analyzed using STATA software to 
produce the descriptive statistics.

RESULTS
In total, 105 Instagram posts with a total of 8,859 likes were 
evaluated. Characteristics of Instagram pelvic organ prolapse 
posts are shown in Table 1. The most commonly published 
posts were by health and wellness groups (44%). Pelvic �oor 
muscle training (PFMT) was the most frequently reported 
treatment option (59%), while surgical repair was reported in 
11% of posts. Surgical repair was mentioned in 13% of posts 
by health and wellness groups. Twenty-two percent of posts 
discussed causes of POP and 36% of posts mentioned asso-
ciated symptoms of POP. 

Posts with content that includes low quality or insu�cient 
scienti�c validation are shown in Table 2. Seventy-six per-
cent of posts were comprised of moderate to poor quality 
information, or an overall DISCERN score less than or equal 
to 3. Poor quality posts often failed to address risk of treat-
ment, other available treatment options, and/or shared deci-
sion making with medical professionals. One-fourth of posts 
had commercial bias. Thirty-six percent of posts were given 
low PEMAT scores (a score below 75%) for understandabili-
ty, while 69% of these posts had a low PEMAT score for ac-
tionability. One-fourth of PFMT posts had moderate to poor 
quality information, while over one-third of PFMT posts had 
commercial bias. Forty percent of PFMT posts contained low 
PEMAT scores (a score below 75%) for understandability, 
while 56% of these posts had a low PEMAT score for action-
ability.

INTERPRETATION OF RESULTS
Instagram contains POP posts lacking complete informa-
tion which is crucial for users’ medical decisions. Forty-four 
percent of the posts were published by health and wellness 
groups, with most of these posts mentioning PFMT (64%) as 
a treatment option. Previously reported studies found 20.0% 
of women will have a lifetime risk of undergoing POP surgery 
by the age of 80; however, the readily available content on 
Instagram does not re�ect these trends [3]. Only 13% of Ins-
tagram posts by health and wellness groups mentioned sur-
gical repair. Despite the high prevalence and the increased 
risk of developing POP, many women continue to lack funda-
mental knowledge and awareness of this common gyneco-
logic condition and the paucity of accurate information be-
ing disseminated on social media is not of much bene�t to 
lay persons. Many users are encountering POP posts which 
encourages PFMT as a treatment modality without being 
aware that 33% of these posts contain biased content. 

Our study reported over three-fourths of posts lacked high 
quality information and a quarter of posts contained com-
mercial bias, or promoted the use of certain products to rap-

idly alleviate aggravating POP symptoms. This is worrisome 
because information on social media is easily accessible, yet 
content is not validated and can negatively in�uence a pa-
tients’ decision-making. Furthermore, over 50% of both POP 
and PFMT posts were comprised of content with moderate 
to poor actionability, perturbing users as they attempt to 
navigate the often-mystifying medical �eld. These posts can 
accelerate confusion among patients and inhibit their ability 
to seek proper medical care, a�ecting their well-being.

CONCLUDING MESSAGE
Overall, Instagram posts contain limited content with poor 
quality information, which increasingly focuses on pelvic or-
gan prolapse with pelvic �oor muscle training . The absence 
of complete information on treatment modalities can limit 
unknowing users from alternative options, thus precluding 
their judgement.

FIGURE 1

Table 1. Characteristics of Instagram pelvic organ prolapse posts.

FIGURE 2

Table 2. Posts with content that includes low quality, biased data, or in-
su�cient scienti�c validation.
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HYPOTHESIS / AIMS OF STUDY
Laparoscopic approach for pelvic organ prolapse o�er many 
advantages including better anatomical structures identi�-
cation, shorter hospitalization, decreased postoperative pain 
and reduced complication rates. Sacro-colpopexy is consid-
ered the gold standard in the treatment of apical prolapse, 
although dissection of the promontory may be challenging. 
The purpose of the study was to compare two laparoscopic 
operative techniques, lateral- versus sacro-cervicopexy, in 
terms of anatomical and functional e�ectiveness, complica-
tions rates, and learning curve.

STUDY DESIGN, MATERIALS AND METHODS
From January 2016 to October 2019, we enrolled patients 
with uterine Pelvic Organ Prolapse Quanti�cation (POP-Q) > 
stage 2, randomly located for lateral- or sacro-cervicopexy. 
Inclusion criteria were: uterine prolapse POP-Q > stage 2. 
Exclusion criteria were: cervical pathologies, previous uro-
gynecological operations, neurological diseases, associated 
posterior vaginal wall defect, stress urinary incontinence. 
Data were prospectively collected in a dedicated database. 
Data collected consisted of: (i) Demographic details; (ii) 
pre- and post-operative clinical evaluation measurement by 

POP-Q assessed by maximum Valsalva e�ort in the seated 
semi-lithotomy position; (iii) Subjective pre- and post-op-
erative evaluation by PFDI-20 and POPIQ-7 Quality of Life 
validated questionnaires; (iiii) surgical data (operating time, 
blood loss); (iiiii) complications, ranked by Clavien-Dindo 
scale. Follow-up included an outpatient evaluation and the 
compilation of questionnaires for subjective evaluation at 12 
months. The evaluation was carried out in our center by ex-
perienced clinician (E.M). Statistical analysis was performed 
using the Student t-test. P value less than 0.001 was consid-
ered statistically signi�cant. To compare data we used linear 
regression analysis.

RESULTS
89 patients were treated, 51.7% (46/89) underwent sac-
ro-cervicopexy while 48.3% (43/89) had lateral- cervicopexy. 
The median follow-up was 12 months (SD ). Laparoscopic 
sacro-cervicopexy anatomic success rates were 90.7% for 
the apical compartment and 88.37% for the anterior com-
partment. Laparoscopic lateral suspension anatomic suc-
cess rates for the apical compartment and for the anterior 
compartment were 89.1% and 91.3% respectively. We did 
not observe any increased prevalence of the posterior com-
partment prolapse in both groups. Quality of life question-
naires showed highly satisfaction with the outcome in both 
the procedures. Di�erences in mean operative time were 
not statistically signi�cant. However, learning curve after 43 
procedures was shorter for laparoscopic lateral suspension 
than for laparoscopic sacrocervicopexy (�gure 1-2). None of 
patients had mesh exposure. In the lateral suspension group 
there were two bladder injuries rated grade 1 on the Cla-
vien-Dindo. In the sacro-cervicopexy group there was one 
complication rated grade 3b on the Clavien-Dindo classi�-
cation: 1 patient required a second-look laparoscopy due to 
severe lower back pain in the sacral area due to promontory 
�xation. All these data are resumed in table 1.

INTERPRETATION OF RESULTS
Lateral- as well as sacro-colpopexy has proven e�ective and 
safe in cervical suspension. However, lateral-cervicopexy re-
quired shorter learning curve. Lateral suspension does not 
need promontory preparation which is at high risk of vascu-
lar damage and mesh pathway is far from ureter. Furthero-
more, this technique has fewer risks than sacro-colpopexy. 
Thus, lateral-cervicopexy may be easier to learn than sac-
ro-colpopexy  for a novel surgeon.

CONCLUDING MESSAGE
The laparoscopic lateral suspension is a good alternative to 
the laparoscopic sacrocervicopexy. 

Lateral-cervicopexy has a shorter learning curve which make 
it a good surgical choice for a novel surgeon.
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HYPOTHESIS / AIMS OF STUDY
By year 2050, 40% of Americans aged 65 years and older will 
be from one of the following 5 racial/ethnic groups: Hispanic/
Latino, non-Hispanic Black, Asian, American Indian, and Pa-
ci�c Islander. The prevalence of pelvic organ prolapse (POP) 
is not well understood in women from underrepresented ra-
cial/ethnic populations. This is the �rst study with the aim to 
determine if there were di�erences in the pooled prevalence 
estimates of POP among underrepresented US racial popu-
lations from population-based epidemiologic studies.

STUDY DESIGN, MATERIALS AND METHODS
A systematic search of MEDLINE, EMBASE, Cochrane, and 
Scopus was conducted to retrieve eligible studies. Studies 
were included if POP was identi�ed by either physical exams 
or questionnaires, in population-based and non-care seek-
ing settings, and with a representative sample of US com-
munity-dwelling women from more than one racial/ethnic 
groups with prevalence rates reported individually. Quality 
of the included articles were appraised with STROBE check-
list. Meta-analysis was performed with the pooled estimates 
calculated, and chi-squared tests performed to examined as-
sociation between race and POP prevalence.

RESULTS
Of the 2,604 studies reviewed, 5 were included. All 5 studies 
were deemed as high quality. Of the studies included, one 
used physical exam to determine the presence of POP (with 
WHI Prolapse Classi�cation System grades 2 and 3 de�ned 
as prolapse to introitus or outside the vagina, respectively) 
while others used questionnaires to identify symptomatic 
POP or prior POP diagnoses (Table 1). Except Brazell et al 
(2013), all other studies demonstrated statistically signi�cant 
di�erences in POP prevalence rates based on race/ethnicity 
(Figure 1). The overall pooled prevalence of POP for White, 
Hispanic, Black, and Asian American were 10.76% (95% CI 
10.30-11.22%), 6.55% (95% CI 5.83-7.28%), 3.80% (95% CI 
3.22-4.38%), and 3.40% (95% CI 2.09-4.71%), respectively. 
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A signi�cant di�erence in the pooled prevalence between 
these 4 racial/ethnic groups was found (p<0.01).

INTERPRETATION OF RESULTS
Our �ndings re�ect the wide variation in POP prevalence 
among studies ranging from 1.1% to 14.6%. Our study found 
that White women had a higher POP pooled prevalence rate 
than Hispanic women; furthermore, these two populations 
each had greater pooled prevalence rates than Black women 
and Asian American women. Lastly, we also found women 
of American Indian and Paci�c Island descents were absent 
from the current POP epidemiologic literature.

CONCLUDING MESSAGE
White women had the highest POP prevalence overall while 
Hispanic women experienced the highest POP burden com-
pare to other minority groups. However, it is unclear from 
the current population-based literature to know if POP-relat-
ed impacts on women’s quality of life also di�ered between 
racial and ethnic groups. Studies included in our meta-anal-
ysis have several inherent limitations due to the complexity 
and heterogeneity of racial/ethnic health disparities. Final-
ly, there was no data on other underrepresented minority 
groups, speci�cally for Native Americans and Paci�c Island-
ers. While awaiting for a better understanding and more ef-
fective treatments of POP, more studies are needed in order 
to accurately re�ect the diversity of communities through-
out the US and to identify women in underrepresented pop-
ulations who may be at higher risk for POP. This information 
will guide clinicians and policy makers to tailor culturally 
appropriate services and deliver pelvic �oor care to women 
from all backgrounds more e�ciently and strategically.

FIGURE 1

Table 1. Prevalence of pelvic organ prolapse (POP) with racial minority 
populations in the United States

FIGURE 2

Figure 1. Forest plot of racial POP prevalence rates
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PELVIC ORGAN PROLAPSE CONTENT 
ON PINTEREST SHOWS EVIDENCE OF 
COMMERCIAL BIAS AND INCONSISTENCY 
WITH TREATMENT GUIDELINES

Pace L1, Herbert A1, Munir A1, Malik R1

1. University of Maryland School of Medicine, Baltimore MD, USA

HYPOTHESIS / AIMS OF STUDY
Pinterest is a social media platform designed as a “visual 
discovery engine” to help users discover websites and infor-
mation on topics of interest. There are 322 million monthly 
active users, 70% female, and a growing international pres-
ence since its advent in 2010 [1]. A 2018 study showed that 
36% of all adults 18 and older in the UK are using Pinterest; 
49% of adults aged 35-44, 32% aged 45-54, and 21% of 55-64 
year-olds [2]. In the U.S., it is the fourth most commonly used 
social media site among American women age 45-64, and 
the �fth most commonly used among those 65 and older.

Pelvic organ prolapse (POP) is a common problem with sig-
ni�cant functional and quality of life implications. Risk factors 
include parity, vaginal delivery, age, connective tissue disor-
ders, menopausal status, and disorders causing increased 
intra-abdominal or pelvic pressure. There are multiple mo-
dalities of treatment, including conservative management, 
pelvic �oor muscle training (PFMT), pessary, and numerous 
surgical options. 

Given that Pinterest content is entirely user-driven, and 
much of the demographic a�ected by POP uses Pinterest, 
we became interested in evaluating content available on this 
subject. We hypothesized that available information may not 
align with medical guidelines and best practices. We there-
fore aimed to assess the type, quality, understandability, and 
actionability of available POP-related content.

STUDY DESIGN, MATERIALS AND METHODS
Results were analyzed by searching the term “pelvic organ 
prolapse,” looking closely at the �rst 100 pin results, which 
reached over �ve million followers. We examined the pub-
lisher of each pin and the content linked (Table 1). Using 
validated tools including the DISCERN criteria for quality of 
consumer health information and the Patient Education Ma-
terials Assessment Tool (PEMAT), we reviewed understanda-
bility and actionability of content. DISCERN criteria includes 
16 questions regarding publication quality, each scored 1-5 
(1=no, 3=partially, 5=yes). PEMAT contains 26 questions of 
which we used the 17 most relevant (13 on understanda-
bility and 4 on actionability), selecting “agree” or “disagree.” 
Scores for actionability and understandability were obtained 
by assigning one point to each “agree”, dividing by the total 
number of applicable questions, and multiplying by 100 (in 
the respective category). We further compared content to 

textbook standards of care and professional guidelines for 
discussing and treating POP. The presence of misinforma-
tion was evaluated using a Likert scale. We also evaluated for 
commercial bias and subjectively analyzed the overall qual-
ity of pins.

RESULTS
Five million followers were reached with 100 pins. Surgical 
options for prolapse treatment was discussed in 43/100 pins 
(Table 1). Of posts that discuss surgery, 27.9% speci�cally 
discussed placement of either transvaginal or abdominal 
surgical mesh, 14.0% discussed use of native tissue, and 
9.3% discussed use of biologic materials. Only 23.3% of posts 
that mention surgery went on to discuss the postoperative 
course (Table 2). Pessary was discussed in 29/100 pins as a 
treatment option.

Pinterest posts on PFMT as a treatment option were extreme-
ly common, discussed in 79/100 pins (Table 1). Furthermore, 
pins discussing PFMT often provided incomplete informa-
tion – 34.2% of pins relating to PFMT failed to discuss POP 
symptoms, and 43% failed to discuss causes and risk factors 
for the condition. Complete discussion of the anatomy of 
prolapse was present in only 10.1% of PFMT pins. Quality 
was also an issue: 13.9% received a PEMAT understandabil-
ity score <75%, and 26.6% had a PEMAT actionability score 
<75% (Table 2). Commercial bias was seen commonly, in 
36/100 total pins, 31 of which were related to PFMT. 39.2% of 
all PFMT pins were commercially biased.

It was found that only 38/100 reviewed pins emphasized 
shared decision making with a physician, scoring >3 on this 
DISCERN criteria. Quality of life was emphasized more com-
monly, with 54/100 pins scoring >3 for this category. Also, 
27/100 pins provided some level of misinformation.

In a subjective rating of source quality, only 36.7% of PFMT 
pins were rated >3, implying moderate to low quality of in-
formation in most pins.

INTERPRETATION OF RESULTS
Despite frequent use of surgical treatment for POP, the high 
rates of POP surgeries and various modalities were not re-
�ected in Pinterest results. When surgery was discussed in 
pinned content, it was often an incomplete discussion that 
did not provide signi�cant conversation about options for 
surgery or risks and bene�ts of various surgical and non-sur-
gical options. 

PFMT, on the other hand, was discussed in pinned content 
far more commonly. While this modality has been proven to 
be e�ective in treating mild to moderate prolapse [3], this 
caveat was not always re�ected in the content we observed. 
Discussions of PFMT frequently failed to provide complete 
information about the problem of prolapse. PFMT was also 
commonly promoted with commercial bias with content be-
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ing posted by trainers or therapists selling their own PFMT 
routines and programs. 

While guidelines indicate that pessary is an appropriate �rst-
line treatment, it was mentioned in only 29 pins. The under-
representation of a valid and common treatment of POP is 
further evidence of the disproportionate representation of 
treatment options available on Pinterest. 

The multiple treatment modalities available necessitate 
shared medical decision making between physician and pa-
tient, balancing quality of life with risk and bene�t of each 
treatment. However, an overwhelming minority of pins – 
38/100 – emphasized the importance of shared medical de-
cision making with a physician, as evidenced by a DISCERN 
score of 4 or 5 in this category. Also, of concern is the level 
of misinformation available, as 27/100 pins provided infor-
mation inconsistent with known guidelines and treatment 
standards.  

Overall, subjective quality ratings were fairly low, with 63.3% 
rated low to moderate. Ratings were based on whether the 
pin provided complete and balanced information, utilized 
scienti�c evidence/data, provided sources, and gave a clear 
description of the treatment and alternatives. For instance, 
one low quality pin (score = 2) was from a strength coach 
discussing bene�ts of kettlebell training as a mode of PFMT. 
In addition to lack of evidence for this approach, there was 
no mention of options such as pessary or surgery. The alter-
native of traditional PFMT was misrepresented, described as 
consisting merely of kegels.

CONCLUDING MESSAGE
As social media has become ubiquitous in modern society, 
its implications in medicine have not gone unnoticed. Multi-
ple studies have found high levels of medical misinformation 
posted on social media and have warned patients about the 
dubious credibility of online sources. Our study has reached 
similar conclusions about the body of information on Pinter-
est regarding POP. It highlights the need for vigilance and 
awareness in the medical community, as patients may be 
receiving information from non-medical and biased sources 
on the internet.

FIGURE 1

Table 1: Nature of Pinterest Content Discussing Pelvic Organ Prolapse

FIGURE 2

Table 2: Nature of Posts Pertaining to Surgery or Pelvic Floor Muscle 
Training
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HYPOTHESIS / AIMS OF STUDY
In urogynecology there are no data on the preferred sutures 
used to close colpotomy in the anterior compartment. More-
over, we don’t know if the di�erent timing of resorption of 
the sutures may have a rule in the incidence of complica-
tions. 

First aim of this study was to assess if the type of suture used 
to close anterior colpotomy may impact on wound healing 
in women with native tissues surgeries, and in those with 
prosthetic material implantation. Second aim was to assess 
if the stitching technique may be related with better wound 
healing. Others outcomes were to evaluate how vaginal col-
potomy was closed by di�erent surgeons, and to assess sur-
gical in relation to the type of used suture.

STUDY DESIGN, MATERIALS AND METHODS
This is a multicenter, prospective study involving nine di�er-
ent urological/gynecological departments and 13 surgeons 
skilled in urogynecology. Study design. Recruitment: wom-
en naïve for urogynecological surgery a�ected by anterior 
vaginal wall defect, stress urinary incontinence. Surgical 
procedures: anterior vaginal wall repair (AVWR) with native 
tissue (N-AVWR) or polypropylene mesh (M-AVWR), middle 
urethral sling (MUS). Used sutures: Vycril 2-0, Vycril Rapide 
2-0, Monocryl 3-0. Stitching technique: running interlocking, 

interrupted. Surgeons performed the type of suture, and the 
kind of stitching technique usually used. Data collected were: 
the type of suture; the stitching technique; surgical tech-
nique data (kind and length of incision, procedure); wound, 
length and treatment dehiscence; dyspareunia; leucorrhea; 
vaginal discharge; the duration of vaginal blood spots. Com-
plications were ranked by Clavien-Dindo scale. Follow-up 
was done in outpatient clinic at the discharge, after 30 days, 
and 3 months later. Suture failure was considered in case of 
wound dehiscence and when the tape/mesh extrusion was 
at the level of the area of suture within 30 days of surgery.

RESULTS
An amount of 1139 patients were enrolled. In all the cases 
there was a vertical midline vaginal incision, with a length 
ranging from 1 cm (MUS) to 4 cm (AVWR). AVWR were 790, 
89.1% N-AVWR and 10.9% M-AVWR, while polypropylene 
MUS were 349. Therefore, a total amount of 435 women 
(38.2%) had synthetic material implantation, and 704 (61.8%) 
had native tissue repair.

Sutures used (Table 1):

The sutures used to close the anterior colpotomy of N-AVWR 
were Vicryl 53.97%, Vicryl Rapide 33.6%, and Monocryl 
12,3%. In M-AVWR Vicryl was used in 58.1%, Vicryl Rapide in 
41.9%. 

MUS procedures were 349, Vicryl was used in 184 (52.7%), 
Vicryl Rapide in 153 (43.8%), Monocryl in 12 (3.4%). 

Stitching technique (Table 1):

In N-AVWR the stitching technique was running interlocking 
in 674 patients (83.5%), while interrupted were 30 (16.5%). 
In M-AVWR, 35 (40.7%) running interlocking and 51 (59.3%) 
interrupted.

In MUS running interlocking in 49 (14%), while interrupted 
in 300 (86%). 

Wound dehiscences (Table 2):

Wound dehiscences were 5 in AVWR (2 N-AVWR, 3 M-AVWR), 
and 5 in MUS. Therefore, 80% (8/10) of dehiscences were in 
women with implanted prosthetic material (Chi-Square test 
p 0.0062, with Yates correction p 0.016).

Comparing data:

Analysing the stitching technique in wound dehiscences we 
found: 3 running interlocking sutures (1 Vycril, 1 Monocryl, 1 
Rapide), 7 interrupted sutures (4 Vycril, 1 Monocryl, 2 Rapi-
de). Using Chi-Square with test Yates correction we did not 
found signi�cative correlation between wound dehiscences 
and the kind of stitching technique (p 0.058). Analysing the 
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three di�erent materials used for suturing and the rate of 
wound dehiscence for each material we did not �nd a statis-
tical di�erence (p 0.66).

Overall, all wound dehiscences with underlying prosthetic 
material (80%) were surgically closed and the other con-
servatively managed. Ranking complication with the Cla-
vien-Dindo scale we had 3 case of Grade III complications, 
two IIIa and 1 IIIb. At 3 months none of the patient had 
wound complication.

Outcomes of surgery at 3 months follow-up did not di�er 
comparing the kind of suture used and/or the kind of sutur-
ing technique.

INTERPRETATION OF RESULTS
We collected interesting data on the type of suture and the 
suture technique used by gynaecologists and urologists in 
vaginal surgery. For the �rst time in the literature our study 
highlights how the presence of prosthetic material is a risk 
factor for wound dehiscence regardless of the type of suture 
used to close the wound. Moreover, we have documented 
how stitching techniques are not related to the incidence of 
wound dehiscences. Wound dehiscences were conservative-
ly treated only in native tissues surgeries. The kind of suture 
and stitching technique used did not impact remarkably on 
the outcomes.

CONCLUDING MESSAGE
This study showed that outcomes of patients did not rele-
vantly change according to the suture and stitching tech-
nique used. However, prosthetic material implantation has 
a statistically signi�cant risk of dehiscence in the colpoto-
my site. Thus, our data documented how the surgeons can 
choose sutures and stitching technique according to their 
personal preferences.

FIGURE 1

FIGURE 2
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HYPOTHESIS / AIMS OF STUDY
Pelvic organ prolapse is a frequent situation which leads in 
19% of cases to surgical treatment [1]. Information about 
the risk of complications and recurrence is essential to help 
women and surgeons in choosing the best surgical proce-
dure. This information comes from the surgeon's experience 
and clinical studies. However, clinical studies (or the sur-
geon's experience) may be limited in the number of patients 
observed, which does not allow rare events to be collected.

The VIGI-MESH registry aims are to collect the surgical activi-
ty for the treatment of pelvic organ prolapse (POP) in several 
surgical centers and to monitor complications, surgical revi-
sions and women perceived health [2]. 

Here we report the �rst medium-term results of our registry.
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STUDY DESIGN, MATERIALS AND METHODS
Eligible POP surgical procedures included were vaginal re-
pair (with native tissue), transvaginal mesh placement, and 
abdominal or laparoscopic repair. All surgeons described 
each operation performed on a speci�c case report form. We 
checked the data collection by reviewing deliveries from the 
hospital pharmacies and surgical procedure codes recorded 
by each hospital's medical data department. 

We de�ned serious complications using Clavien-Dindo 
classi�cation: mesh use canceled due to peroperative in-
jury (Grade III), subsequent surgical intervention related 
to a complication (Grade III), life-threatening complication 
(Grade IV), woman's death (Grade V). We collected also sur-
gical revisions for POP relapse. We used several sources to 
identify complications and revisions: the monitoring of sur-
gical procedures by the data departments, surgeons' spon-
taneous reports, and a questionnaire sent to the women a 
year later. These annual follow-up questionnaires collected 
also information about perceived health and improvement 
(WHO, EQ5D, and PGI-I).

RESULTS
Between February 2017 and November 2019, 2,375 women 
underwent a POP surgical repair in 19 centers and agree to 
participate. In two cases the laparoscopic surgery was aban-
doned due to surgical di�culties, in eleven cases the sac-
ropexy was planned by laparotomy, in seven cases the  pro-
cedure planned was a laparoscopy without mesh insertion, 
and in �fteen cases it was a lateral �xation with mesh by lap-
aroscopy; these 35 women were not included in the analysis. 

The analysis include 2340 women whose planned surgery 
was a sacropexy by laparoscopy with mesh (hysteropexy, 
colpopexy or rectopexy, N = 1142), a transvaginal mesh pro-
cedure (N = 694) or a vaginal repair without mesh (N = 504). 
Sacropexy by laparoscopy was converted ten times (0.9%) to 
another surgical procedure: �ve in sacropexy by laparotomy, 
two in lateral �xation by laparoscopy, two in transvaginal 
mesh, and one in vaginal repair. 

The women characteristics di�ers according to the type of 
intervention with younger and healthier patients in the sac-
ropexy group, and more frequent surgical history in patients 
operated by the vaginal route. Surgeons preferred mesh sur-
gery more often in case of anterior or apical prolapse. 

Median follow-up was 15 months. We observed complica-
tions grade III or higher in 48 women (2.05%).

Complications grade III or IV occurred during surgery or in 
the �rst 48 hours in 12 women: one had a cardiac infarct, 
seven an intraoperative injury, and four a postoperative 
haemorrhage or haematoma. Placement of the mesh were 
cancelled six times; three women returned to OR for haemo-
stasis; three women needed intensive care.

Grade III complications required a surgical treatment from 
two days to two months after the index surgical procedure 
in 15 women: one peritonitis related to ileal injury after sac-
ropexy, one appendicitis after sacropexy, one bladder reten-
tions related to transvaginal mesh, �ve hemorrhages or he-
matomas, four ureteral obstructions, four pelvic abscess, one 
severe pain related to vaginal repair with sacrospino�xation, 
and two vaginal mesh exposure related to sacropexy. Two 
laparoscopy were performed to treat appendicitis and peri-
tonitis; ureteral obstructions were treated by double J stents, 
by hematoma drainage, or by nephrostomy; pelvic abscess 
or/and mesh exposures were treated by mesh removal in 
four cases and drainage in one case; a bladder retention was 
treated by removal of the stitches between the mesh and 
the uteri cervix; a severe pain after sacrospinous�xation was 
treated by �xation removal; and the two last returned to OR 
for haemostasis or hematoma drainage.

Between 2 and 12 postoperative months, 19 women re-
quired surgical treatment for grade III complications: ten 
vaginal mesh exposure, one bladder exposure after sac-
ropexy, 6 severe or chronic pain, 2 ureteral obstructions af-
ter transvaginal mesh, one scar hernia after sacropexy, three 
vaginal granuloma. Eleven women need a surgery for mesh 
removal because of mesh exposure, ureteral obstruction, or 
pain; six for vaginal scar revision without mesh removal be-
cause of vaginal mesh exposure or granuloma; one for scar 
hernia treatment; and one for pudendal in�ltration.

Two women returned to OR more than a year after sacropexy, 
one for  scar hernia, and one for bladder toxin injection.

The complication-free survival curve showed a signi�cant 
di�erence between the types of surgery (Figure 1 in months, 
logrank test p=0.005). The incidence of serious complica-
tions at 12 months was estimated at 1.28 in case of vaginal 
repair [95 % CI 0.25-2.30], 1.44 in case of sacropexy [0.71-
2.17], and 3.72% in case of transvaginal mesh [2.29-5.15]. An 
history of hysterectomy (RR 2.11 [1.11-4.10]), and transvagi-
nal mesh versus vaginal repair (RR 2.98 [1.22-7.26], Figure 1) 
were associated with an higher risk of complications. 

Twenty-nine women (1.24%) bene�ted from surgical re-
vision due to failure or recurrence of the prolapse: 11 after 
sacropexy (0.96%), 6 after transvaginal mesh (0.86%), and 
12 after vaginal repair (2.38%). Compared to native vaginal 
repair, the risk of surgical revision for recurrent prolapse is 
three times lower in case of sacropexy with mesh (RR 0.34 
[0.15-0.77]) or in case of transvaginal mesh (RR = 0.29 [0.11 
-0.76]; Figure 2). We did not identify any other risk factor for 
prolapse recurrence. 

Among the 1,598 women operated between February 2017 
and December 2018 contacted by mail, we received 931 re-
sponses to the health questionnaire sent a year or more after 
their surgery (58.3%). To the question "What do you think of 
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your current state of health compared to what it was before 
your surgery for incontinence or prolapse?”, they were 90.3% 
(787/872) who consider themselves better (much better, 
better, or a little better; PGI-I). 96.4% (823/854) rated their 
general health as good (very good, good, or fairly good). We 
did not �nd any di�erence depending on the surgical group. 
Compared to the French population of the same age, wom-
en operated for POP declared a better perceived  health .

INTERPRETATION OF RESULTS
Sacropexy by laparoscopy was the most performed interven-
tion in the registry, but was not always possible with a risk of 
conversion of approximately 1%. At mid-term, serious com-
plications were uncommon (2%) especially after sacropexy 
by laparoscopy. Recurrences requiring surgical revision were 
infrequent (1%), especially after sacropexy by laparoscopy.

Women were more than 90% improved after surgery and 
their perceived health was better than in the general pop-
ulation.

CONCLUDING MESSAGE
In our registry, compared to vaginal repair and transvaginal 
mesh, laparoscopic sacropexy with mesh presented the best 
bene�t-risk pro�le. Native vaginal repair exposed to a low 
risk of complications, but the risk of recurrence was 3 times 
greater than transvaginal mesh. Transvaginal mesh exposed 
to a low risk of recurrence but the risk of serious complica-
tion was 3 times greater than vaginal repair.

FIGURE 1

Figure 1. Survival without grade III or more complication depending on 
the time (months) and the surgical group (2340 women)

FIGURE 2

Figure 2. Survival without surgical revision for POP relapse depending on 
time (months) and surgical group (2340 women)
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LATA VS MESH DURING ROBOTIC SACRAL 
COLPOPEXY
Song L1, Nagle R1, Bock M1, Tachibana I1, Powell C1

1. Indiana University School of Medicine

HYPOTHESIS / AIMS OF STUDY
Robotic sacral colpopexy (RSC) is rapidly emerging as a safe 
and e�ective approach for the treatment of advanced stage 
pelvic organ prolapse. The operation can be performed with 
either mesh or autologous fascia lata. The use of autologous 
fascia lata during RSC has previously been described as a 
safe option with rare apical prolapse recurrences and com-
plications mainly related to fascia harvest including seroma, 
DVT [1,2]. Mesh is considered to be the gold standard option 
with low prolapse recurrence rates and complications main-
ly related to mesh erosion[3]. The hypothesis is that fascia 
lata will provide non-inferior prolapse outcomes with no risk 
of mesh erosion.
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STUDY DESIGN, MATERIALS AND METHODS
We performed a single-institution, institutional review board 
approved analysis of patients enrolled in a prospective 
non-randomized trial to undergo RSC from November 2017- 
December 2019. Patients were o�ered mesh or autologous 
fascia lata. No patients were excluded from the study. Patient 
data were extracted from medical records and patient sur-
veys. Data analyzed included preoperative factors, opera-
tive timing, postoperative hospital stay, and complications, 
Pelvic Organ Prolapse Quanti�cation (POP-Q) exam, and 
patient reported outcomes including Urogenital Distress In-
ventory-6 (UDI-6) and Incontinence Impact Questionnaire-7 
(IIQ-7). Failure was de�ned as POP-Q stage 2 or greater in any 
compartment.

RESULTS
A total of 64 patients underwent RSC during this timeframe; 
19 (29.7%) elected to undergo fascia lata RSC and 45 (70.3%) 
elected to undergo mesh RSC. At the time of surgery, all pa-
tients had ≥2cm apical descent with median POP-Q stage of 
3.  Nine of 19 (31.6%) underwent hysterectomy in the fascia 
lata group while 19/45 (42.2%) underwent hysterectomy in 
the mesh group.  Patient-reported and anatomic outcomes 
appear in Figure 1. The average operative time was 289 ±39 
minutes for fascia lata with harvest time average of 25 ±7.4 
minutes. The average operative time for mesh was 237 ±39 
minutes. The average hospital stay for both groups was 1.5 
±0.5 days. There were two failures in the fascia lata group 
(10%) with one apical and one anterior compared to two fail-
ures (4%) in the mesh group both occurring in the posterior 
compartment at an average follow-up of 10.7 ±9.1 months.  
The di�erence was not signi�cant (p=0.36).  In the fascia lata 
group, the most signi�cant complications included one he-
matoma at harvest site requiring transfusion and one ipsilat-
eral DVT. In the mesh group, one mesh erosion was noted.

INTERPRETATION OF RESULTS
There were signi�cant improvements in patient-reported 
outcomes and POP-Q exams for both groups with a failure 
rate in the fascia lata group that was not signi�cant as seen 
in Figure 1. The average operative time including harvest 
was longer for fascia lata.  The complication rates associated 
with both methods were low, but di�ered in nature.

CONCLUDING MESSAGE
This is the �rst prospective comparison of fascia lata to mesh 
during RSC. Overall fascia lata RSC appears to have compa-
rable short term failure rates to mesh RSC and low numbers 
of complications related to fascia harvest, without the risk of 
mesh erosion. A longer-term randomized controlled trial is 
necessary to further compare these two options.   Instructive 
video describing the technique has been published [1].

FIGURE 1

Comparison of pre-operative and post-operative anatomical and patient 
reported outcomes using autologous fascia lata vs. polypropylene mesh. 
Urogenital Distress Inventory (UDI-6), Incontinence Impact Question-
naire (IIQ-7), Quality of Life (QoL).
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HYPOTHESIS / AIMS OF STUDY
Compared to inpatient surgery, outpatient surgery has the 
advantages of an easier in-home recovery time, reduced 
stress, predictable scheduling, and lower healthcare costs.
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[1] Additionally, outpatient surgery is associated high pa-
tient satisfaction in several reports.[2] Contemporary reports 
on perioperative morbidity of outpatient versus inpatient 
pelvic organ prolapse surgeries are scarce. This study com-
pare 30-day postoperative complications between early (≤1 
day) versus late (>1 day) discharge following colporrhaphy, 
and also determine the factors that are associated with early 
postoperative complications following colporrhaphy.

STUDY DESIGN, MATERIALS AND METHODS
The National Surgical Quality Improvement Program (NSQIP) 
database of the American College of Surgeons was utilized 
to extract the study cohort from 2005-2016. Female patients 
with at least 18 years of age who underwent colporrhaphy 
as the primary procedure were identi�ed. The colporrhaphy 
procedure (either anterior, posterior, or combined) was iden-
ti�ed using the following current procedural terminology 
(CPT) codes: 57240, 57250, 57260 and 57265. We excluded 
patients who had concurrent colpopexy, colpocleisis, hys-
terectomy, perineoplasty, oophorectomy, urethral plication, 
vulvectomy, cervicectomy, sphincteroplasty, vaginectomy, 
cystostomy, or vesicourethropexy. Patients were categorized 
according to length of hospital stay into same day hospital 
discharge/outpatient group (OPG) and >1 day/inpatient 
group (IPG). Patient characteristics, pre-operative labs, 
American Society of Anesthesiologists (ASA) Classi�cation, 
whether colporrhaphy was received with concomitant sling 
procedure, operating time, 30-day readmission, reoperation 
and complications were recorded. Descriptive statistics were 
used to compare patient characteristics and complications 
between the two groups. Multivariable logistic regressions 
determined factors associated with increased risk of post-
operative complications following colporrhaphy. Adjusted 
odds ratios (aOR) and 95% CIs were reported. All analyses 
were conducted using SAS v9.4 (SAS Institute Inc., Cary, NC). 
All statistical inference were made based on p=0.05 signi�-
cance level.

RESULTS
Of 11,652 females receiving colporrhaphy, 32% (n=3,728) 
were OPG and 68% (n=7,924) were IPG. Patients in IPG were 
older than those in OPG (16.8% of patients aged ≥ 75 years 
in IPG vs. 10.9% in OPG, p<0.001). Generally, patients in IPG 
were sicker (higher ASA class), had higher body mass index, 
more likely to be current smokers, and required longer op-
erating time than those in OPG. 74% of patients in OPG re-
ceived their surgery in or after 2013 compared to 53.8% of 
the patients in IPG (p<0.001). Compared to OPG, more pro-
portion of patients in IPG were white, had abnormal hema-
tocrit (<45%), had abnormal while blood cell count (WBC) 
(<4,000 or >11,000) and received combined colporrhaphy 
and concomitant sling. Mean length of stay in IPG was 
2.4±1.6 days. Mean operating time (minutes) was shorter in 
OPG vs. IPG (55±34 vs. 78±47, p<0.001). The overall 30-day 
morbidity (3.7% vs. 6.2%, aOR=0.67 [0.55–0.82]), reopera-
tion (0.8% vs. 1.4%, OR=0.59 [0.39–0.90]), and readmission 

(0.9% vs. 2.4%, OR=0.40 [0.26–0.90]) were signi�cantly low-
er in OPG versus IPG. Factors that independently associated 
with higher risk of early postoperative complications in both 
groups were white race (aOR [95%CI] =1.89 [1.17-4.82]), ASA 
class IV/V (vs. I/II) (1.23 [1.01-1.5]), preoperative abnormal 
WBC count (1.48 [1.14-1.91]), longer operating time (10-min-
ute increment) (1.05 [1.04-1.07]) and receiving anterior col-
porrhaphy (vs. combined) (1.22 [1.00-1.49]). Unexpectedly, 
older age groups (45-54) and (55-64) were associated with 
lower risk of early postoperative complications (0.69 [0.51-
0.92] and 0.69 [0.52-0.90], respectively).

INTERPRETATION OF RESULTS
Based on a national database, our results showed that elect-
ing to perform outpatient colporrhaphy would not increase 
the rate of early postoperative complications, readmission 
and reoperation. Following colporrhaphy, factors associat-
ed with increased risk of postoperative complications were 
white race, higher ASA class, abnormal WBC count, longer 
operating time and undergoing anterior rather than com-
bined colporrhaphy procedure. These factors should be 
considered during patient counseling prior to colporrhaphy 
procedure.

CONCLUDING MESSAGE
Outpatient colporrhaphy was associated with lower 30-day 
morbidity compared to inpatient. Generally, white race, 
higher ASA class, abnormal WBC count, longer operating 
time and undergoing anterior colporrhaphy rather than 
combined were associated with higher risk of early postop-
erative complications following colporrhaphy. Cooperative 
prospective studies to con�rm these observations are war-
ranted.

FIGURE 1

Predictors of complications in patients undergoing colporrhaphy.
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A COMPARISON OF OUTCOMES FOR 
PELVIC ORGAN PROLAPSE SURGERY 
BETWEEN NURSING HOME RESIDENTS AND 
COMMUNITY-DWELLING OLDER ADULTS

Suskind A1, Zhao S1, Boscardin W1, Covinsky K1, Finlayson E1

1. UCSF

HYPOTHESIS / AIMS OF STUDY
Surgery for pelvic organ prolapse (POP) among older wom-
en is common and a growing number of older women are 
frail, meaning that they experience a decrease in physio-
logical capacity that predisposes them to stressors such as 
surgery.  The e�ects of frailty on surgical outcomes in older 
women undergoing surgery for pelvic organ prolapse (POP), 
however, are unknown.  The purpose of this study is to com-
pare short- and long-term surgical outcomes between nurs-
ing home residents (who are by de�nition frail) and matched 
community-dwelling older adults undergoing surgery for 
POP.

STUDY DESIGN, MATERIALS AND METHODS
This is a retrospective cohort study of women >/=65 years 
of age undergoing di�erent types of POP repairs (anterior/
posterior repairs, apical repairs and colpocleisis procedures) 
between 2007 and 2012 using Medicare Inpatient claims 
(MedPAR �le) and the Minimum Data Set (MDS �le) for Nurs-
ing Home Residents.  Long-stay nursing home residents un-
dergoing POP surgery were identi�ed in the MDS and pro-
pensity score matched (1:2) to community dwelling older 
individuals based on procedure type, age, race, and Charlson 
Score.  Linear regression models were created to determine 
the relative risk of hospital length of stay >/=3 days and 30-
day complications between the two groups.  Kaplan Meier 
curves were created comparing 1-year mortality between 
groups.

RESULTS
There were 804 nursing home residents and 1606 matched 
community-dwelling older adults who underwent POP sur-
gery and were included in our analyses.  Among the study 
cohort, 62.3% had anterior/posterior repairs, 14.8% had api-

cal repairs, and 22.9% had colpocleisis procedures.  Mean 
age of the study cohort was 79.7 years, 88.7% of the cohort 
was white, and 9.1% had a Charlson Score >/=3.  Mean hos-
pital length of stay was 3.4 days for nursing home residents, 
compared to 2.1 days for community-dwelling older adults 
(p<.0.0001).  Thirty-day complications were 16.2% among 
nursing home residents compared to 3.9% among commu-
nity dwelling older adults (p<0.0001).  In the year following 
surgery, nursing home residents experienced a mean of 1.6 
hospital readmissions compared to 0.3 hospital readmis-
sions among community-dwelling older adults (p<0.0001).  
Nursing home residents demonstrated statistically signif-
icant increased relative risks for hospital length of stay ≥3 
days [40.5% vs 19.8%, adjusted RR 2.20 (95% CI 1.78-2.30)] 
and 30-day complications [16.2% vs 3.9%, aRR 4.11 (95% CI 
3.08-5.48)] compared to community-dwelling older adults.  
Kaplan Meier curves illustrating signi�cantly higher 1-year 
mortality for nursing home residents are shown in the Figure 
(p<0.0001).

INTERPRETATION OF RESULTS
Despite matching on several demographic characteristics, 
nursing home residents demonstrated worse outcomes in 
terms of hospital length of stay, 30-day complications, and 
1-year mortality, compared to community-dwelling older 
adults.

CONCLUDING MESSAGE
These �ndings illustrate that frailty adds additional surgical 
risk, beyond age, race and comorbidity, among older adults 
and should be considered during surgical decision-making.

FIGURE 1
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HYPOTHESIS / AIMS OF STUDY
The aim of our observational study was to determine wheth-
er cystocele type varies between vaginally parous and vag-
inally nulliparous women in order to gain insights into the 
etiology of cystocele.

STUDY DESIGN, MATERIALS AND METHODS
This is a retrospective analysis of 464 vaginally nulliparous 
women seen routinely at two tertiary urogynecology centers 
between November 2006 and November 2019. Our control 
group consisted of 872 vaginally parous women who had 
visited our unit between July 2017 and November 2019. All 
patients underwent a standardized interview, clinical ex-
amination, uro�owmetry, multichannel urodynamic testing 
and 3D/4D translabial ultrasound. On imaging, a signi�cant 
cystocele was de�ned as a bladder descent to 10mm or more 
below the symphysis pubis. Volume datasets were retrieved 
and analyzed o�ine by the �rst author, blinded against all 
clinical data. Statistical analysis was carried out with SAS ver-
sion 9.4 (Cary, USA).

RESULTS
Of 5266 women seen during the inclusion period, 464 were 
vaginally nulliparous. Three datasets were excluded because 
of missing volumes. Out of 872 vaginally parous women, one 
patient was excluded due to missing volumes. Compared to 
vaginally parous women, vaginally nulliparous women pre-
sented at a younger age, 58 compared to 49 years respec-
tively (p < 0.0001). 104 vaginally nulliparous (22.4%) and 489 
vaginally parous women (56.1%) presented with symptoms 
of prolapse (p < 0.0001). 306 vaginally nulliparous (66.1%) 
and 648 parous women (74.3%) presented with symptoms 
of urinary stress incontinence (SUI) (p < 0.002). Mean bladder 
descent on ultrasound was signi�cantly di�erent between 
vaginally nulliparous and parous women with 11mm above 
and 8mm below symphysis pubis, respectively (p < 0.0001). 
Of 461 vaginally nulliparous women, 43 (9.3%) had a signi�-
cant cystocele on ultrasound, with 23 (53.5%) being of Green 
type II and 20 (46.5%) Green type III. Out of 871 vaginally pa-
rous women, 418 (48.0%) had a signi�cant cystocele on ul-
trasound, of whom 145 (34.7%) were Green type II and 273 
(65.3%) Green type III cystocele (p < 0.0001). This signi�cant 
di�erence was con�rmed after excluding women with previ-
ous anterior repair and/or incontinence surgery.

INTERPRETATION OF RESULTS
Cystoceles were much more prevalent in vaginally parous 
women, but they do also occur in nulliparae. There are two 
distinct types of cystocele, classi�ed on the basis of retrove-
sical angle (RVA) and the degree of urethral rotation (1). Cys-
tourethrocele or Green type II cystocele has in the past been 
considered to be due to a lateral fascial defect, while Green 
type III cystocele was thought to be due to a central fascial 
defect. However, sonographic studies have not provided any 
support for this thesis. On the contrary, it has been demon-
strated that Green type III cystocele is associated with avul-
sion injury of the levator ani muscle and hence more likely to 
be caused by birth-related trauma (2, 3). In vaginally nullip-
arous women, a Green type II cystocele was more prevalent 
while Green type III cystocele was more common in women 
who had given birth vaginally (p < 0.015). On testing for mul-
tiple confounders (age, BMI, asthma, smoking, heavy lifting 
and familial history of prolapse) on multivariate analysis, the 
di�erence in proportions of cystocele Green type II and III in 
vaginally nulliparous versus parous women remained signif-
icant (p < 0.0001).

CONCLUDING MESSAGE
Nulliparity was associated with a higher proportion of Green 
type II cystoceles. Green type III cystocele was more common 
in vaginally parous women. This suggest that Green type III 
cystocele may be more likely to be due to birth-related trau-
ma to pelvic �oor structures.

FIGURE 1

The distinction between Type II (A) and Type III (B) cystocele as seen on 
translabial ultrasound in the midsagittal plane. The left image in both 
panels is at rest, the right image is at maximal Valsalva.
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CAN WE PREDICT OVERACTIVE BLADDER 
RESOLUTION AFTER PROLAPSE SURGERY?
Diez-Itza I1, Martin-Martinez A2, Uranga S1, Avila M1, Lekuona A1, Garcia-
Hernandez J2

1. Hospital Universitario Donostia, 2. Complejo Hospitalario Universitario 
Insular Materno Infantil. Las Palmas de Gran Canaria

HYPOTHESIS / AIMS OF STUDY
Overactive bladder (OAB) is common among women with 
pelvic organ prolapse (POP) but the pathophysiology of this 
association is still unknown. There is an improvement of OAB 
after prolapse surgery, however symptoms do not disappear 
in all cases. It is unclear whether the OAB symptoms will re-
main or not after surgery (1). The aim of this study was to 
evaluate the in�uence of prolapse stage in the presence of 
OAB, and its resolution after anterior prolapse repair. Our 
study hypothesis was that the increased structural damage 
present in severe anterior prolapse could be associated with 
more initial symptoms and less chance of resolution after 
surgery.

STUDY DESIGN, MATERIALS AND METHODS
This was a prospective multicentre study including all wom-
en with symptomatic anterior compartment prolapse that 
were scheduled for surgery in the pelvic �oor units of two 
di�erent hospitals between May 2015 and September 2017. 
Those women who �nally did not have surgery were exclud-
ed. Other exclusion criteria were prior POP surgery, use of 
meshes in POP surgery, concomitant surgery for SUI, and pa-
tients unable to complete questionnaires. 

Pelvic organ prolapse was described according to the Pelvic 
Organ Prolapse Quanti�cation (POPQ) system. Two gynecol-
ogists blinded to symptoms reports performed the prolapse 
examination. At inclusion and one year after surgery, urgen-
cy and urgency urinary incontinence (UUI) were identi�ed 
using the speci�c questions of the validated Spanish ver-
sions of the Bladder Control Self-Assessment Questionnaire 
(B-SAQ) and Pelvic Floor Distress Inventory short form (PFDI-
20) respectively.

Correlation of preoperative prolapse POPQ stage with uri-
nary urgency at baseline visit, and one year after surgery, 
were examined by multiple logistic regression models in-
cluding age as potential confounder. Statistical signi�cance 
was set as p=0.05.

RESULTS
We recruit 377 patients with symptomatic anterior compart-
ment prolapse that underwent primary vaginal surgery dur-
ing the inclusion period. One year after surgery 367 (97.3%) 
attended the follow up visit and formed the study group.

Mean age was 63.2 years (SD:9.7; range:37-84) and mean body 
mass index (BMI) was 29.5 kg/m2 (SD:5.4; range:16.8-49.5). 
Age was categorized as <60 years: 128 (34.9%); 60-69 years: 
141 (38.4%) and ≥ 70 years: 98 (26.9%). At inclusion 197 
(53.6%) women referred urgency, and 145 (39.5%) UUI. The 
distribution of urgency related to prolapse stage in the an-
terior compartment, and categorized age is shown in table 
1. Patients with POPQ stage 3 or 4 were more at risk of hav-
ing OAB as compared with stage 2 in the baseline visit.  In-
creased risk adjusted with age were OR:4.33 for stage 3 and 
OR:12.90 for stage 4. Age was also an independent risk factor 
for baseline urgency. 

One year after surgery 121 (33.0%) women referred urgency 
and 63 (17.2%) UUI. Of those 18 (10.6%) and 12 (7.1%) were 
new cases of urgency and UUI respectively. The remaining 
103 (52.3%) and 51 (25.9%) persisted with urgency and UUI 
from baseline visit. The distribution of persistent urgency ac-
cording to preoperative POP stage in shown in table 1. Pa-
tients with stage 3 or 4 in the anterior compartment were 
more at risk of persisting with urgency as compared with 
stage 2.  Increased risk adjusted with age were OR:3.85 for 
stage 3, and OR:5.59 for stage 4. Age ≥ 70 was also an inde-
pendent factor for the persistence of OAB.

INTERPRETATION OF RESULTS
The pathophysiology of OAB in women with pelvic organ 
prolapse is still unclear and di�erent theories have been hy-
pothesized. Prolapse can cause bladder outlet obstruction, 
being the most accepted mechanism for developing OAB. 
The stretching of receptors in the urothelium due to bladder 
distension and the opening urethra secondary to traction 
from a prominent cystocele are also mechanisms that have 
been proposed (1). Women with severe anterior compart-
ment prolapse were more at risk not only for baseline OAB, 
but also for persisting with urgency one year after surgery. 
The risk of persisting with urgency was as high as 4.0 for 
stage 3, and 5.7 for 

stage 4. Greater structural damage in the pelvic �oor tissues 
of these patients could justify both results. Which of the three 
mechanisms described above participate in OAB related to 
POP, and its resolution after surgery is yet to be established. 

As expected, our results also indicate that older women with 
POP are more at risk for OAB at baseline and after prolapse 
surgery. Age-related changes in the bladder and pelvic �oor 
tissues and/or in the nervous system contribute to the high 
prevalence of OAB in elderly women (2). These permanent 
changes could justify the high prevalence of OAB among the 
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elderly (70.4%) and its high persistence after POP surgery 
(OR:5.59).

CONCLUDING MESSAGE
POPQ stage ≥ 3 and age ≥ 60 years increased the risk of ur-
gency in women with symptomatic anterior compartment 
prolapse. This increase is higher in POPQ stage 4 and age ≥ 70 
years. Close to half of patients with OAB experience improve-
ment of urgency one year after surgery, although those who 
had a preoperative POPQ stage ≥ 3 or age ≥ 70 may be at 
higher risk of persist with urinary urgency. This information 
may be useful to advise women with OAB undergoing POP 
surgery regarding postoperative expectations.

FIGURE 1

Results of the analysis performed to associate preoperative POPQ stage 
and age, with urgency at baseline and persistent symptoms one year af-
ter vaginal POP surgery.
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COSMETIC ANALYSIS OF SINGLE INCISION 
VERSUS MULTIPLE PORT INCISIONS IN 
WOMEN UNDERGOING LOWER URINARY 
TRACT SURGERY

Hina S1, Je�ery N1, Alhasso A1, Granitsiotis P1

1. western general hospital

HYPOTHESIS / AIMS OF STUDY
To compare the cosmetic appeal of incisions used for open 
(Pfannenstiel or Vertical midline) versus robotic-assisted lap-
aroscopic lower urinary tract reconstructive surgery in wom-
en. It is often assumed that the minimally invasive “keyhole” 
robotic-assisted approach leads to favourable cosmetic out-
comes for patients.  However, robotic-assisted laparoscopic 
surgery requires multiple small abdominal incisions in highly 
visible areas of the abdomen.

STUDY DESIGN, MATERIALS AND METHODS
Our study involved administering a brief survey (descriptive) 
to women in our outpatient urology clinic . Patients were 
provided illustrations of A) Pfannenstiel incision (incision at 
“bikini line”); B) Vertical midline laparotomy incision (incision 
from midline symphysis to umbilicus); C) Robotic-assisted 
laparoscopic incisions – variation 1 [9] and D) Robotic-assist-
ed laparoscopic incisions – variation 2 [10].  Patients were 
asked to rate each incision  based on its cosmetic appeal 
in order of preference.  Demographic data was collected 
regarding patient age, BMI, occupation and surgical histo-
ry (existing abdominal scars).  Chi square distribution was 
used to compare mean previous surgeries and no previous 
surgeries between di�erent preferred incisional groups and 
ages of the patients.

RESULTS
Open incisions are preferred over robotic incisions.Descrip-
tive statistics including ranks, means and medians were 
used to summarise results.   We have compared proportions 
of di�erent demographic groups regarding their preferred 
incision using a chi-square test.  P values < 0.05 will be con-
sidered signi�cant.

INTERPRETATION OF RESULTS
One hundred patients with mean age were 53.11±15.05 
years with minimum 19 years and maximum 84 years and 
mean BMI was 28.18±7.05 kg/m2 with minimum 15.6 and 
maximum 55 kg/m2 calculated. Out of 100 patients (1st 
preference of incision), 78% preferred incision A Pfannen-
stiel incision (incision at “bikini line”); 3% preferred B incision 
Vertical midline laparotomy incision (incision from midline 
symphysis to umbilicus); and 16% & 3% patients preferred 
incision C Robotic-assisted laparoscopic incisions-variation I  
and D Robotic-assisted laparoscopic incisions-variation II re-
spectively. Similarly (2nd preference of incision) 3% patients 
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preferred incision A, 19% preferred B incision and 56% & 22% 
patients preferred incision C and D respectively. The mean 
comparison between �rst preferred incision with second 
preferred incision with respect of surgeries (previous sur-
geries and no previous surgeries) showed signi�cant di�er-
ence p≤0.05 (chi value=167.692, p=0.000). Relation of pre-
ferred incisions with respect to ages of the patients showed 
no signi�cant di�erence (Pearson relation value -0.182 and 
p=0.069).

CONCLUDING MESSAGE
Overall, open incisions were preferred over robotic incisions. 
Patient perception of the "visibility" of abdominal incisions 
and previous experience in term of surgical scars may be the 
distinguishing issue to explain the di�erence in the prefer-
ences between open versus robotic-assisted laparoscopic 
incisions in women.
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MEN AND WOMEN EXPERIENCE DIFFERENT 
BARRIERS TO CARE SEEKING FOR ANAL 
INCONTINENCE
Moureau M1, Schmuhl N1, Brown H1

1. University of Wisconsin School of Medicine and Public Health

HYPOTHESIS / AIMS OF STUDY
1) To compare barriers to care seeking for anal incontinence 
between men and women 

2) To characterize rates of and delays in care seeking for anal 
incontinence among men and women  

3) To characterize experiences seeking care for anal inconti-
nence among men and women

STUDY DESIGN, MATERIALS AND METHODS
This study is a secondary analysis of electronic survey data 
collected from adult men and women with anal inconti-
nence about their condition and care seeking experiences. 
The invitation to participate in the electronic survey was 
distributed via an electronic mailing list of a company that 
markets a containment device speci�cally for anal inconti-
nence; details of survey distribution have been previously 
described (1). The primary goal of initial data collection was 
to validate an instrument to quantify barriers to care seeking 
for anal incontinence among women speci�cally. The goal of 
this analysis is to characterize and compare care seeking ex-
periences of adult men and women with anal incontinence, 

since responses from men were excluded from the instru-
ment validation. 

Descriptive analyses characterized respondents' demo-
graphics, anal incontinence severity, and rates of and de-
lays in care seeking, using Chi-squared testing to compare 
categorical variables and t-testing to compare continuous 
variables between women and men. Similar analyses com-
pared prevalence of speci�c barriers to care seeking and 
experiences with care seeking between women and men in 
the subset of respondents who had previously sought care. 
A P-value of .05 was considered statistically signi�cant.

RESULTS
Among 1,677 click-throughs, 736 (44%) entered and 548 
(75%) completed the survey (458 women, 90 men). The sam-
ple was predominantly non-Hispanic white (424/548, 90%) 
and well-educated, with 376/473 (80%) having attended at 
least some college; 219/548 (46%) were retired. The majori-
ty (329/472, 70%) perceived themselves to be in good, very 
good, or excellent health; mean Vaizey score was consistent 
with moderate to severe symptoms: 13.4 (SD 5.3) overall, 
13.5 (SD 5.3) in women and 12.7 (SD 5.2) in men, p=.22. The 
duration of anal incontinence symptoms was similar in wom-
en and men, with 36 (7%) having symptoms for less than 1 
month; 106 (20%) 1 month to 1 year; 251 (46%) 1 – 5 years; 
and 151 (28%) more than 5 years (p=.71).  

Table 1 reports rates of reported barriers to care seeking for 
anal incontinence faced by respondents, strati�ed by sex. 
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Men were statistically signi�cantly more likely to endorse the 
following barriers: belief that a healthcare provider cannot 
help with symptoms; belief that symptoms are a normal part 
of aging; not wanting to pay a co-pay for something that I 
can manage myself; having symptoms under control; and 
lack of interference with life. Women were signi�cantly more 
likely to endorse barriers including: worry about having an 
accident away from home; fear of surgical treatment; hoping 
symptoms will go away on their own; and perception that 
discussion with a healthcare provider would be discourag-
ing. Healthcare provider sex did not represent a barrier to 
care seeking for anal incontinence for most respondents. 
Overall, 53% (246/463) respondents did not have a gender 
preference for their provider. Among those who did, 41% 
(16/39) of male respondents preferred a male provider and 
8% (3/39) preferred a female provider; 45% (190/424) of 
female respondents preferred a female provider and 2% 
(8/424) preferred a male provider (p<.001).  

Overall, 277/548 (53%) percent of respondents had previ-
ously sought care for their anal incontinence: 230/458 (53%) 
women and 47/90 (54%) men, p=.81. Only 101/524 (19% 
overall, 15% of men and 20% of women) had ever been asked 
about anal incontinence by a healthcare provider, and only 
43/524 (8%) had ever seen information about anal inconti-
nence in a healthcare provider’s o�ce. The length of time re-
spondents waited prior to discussing their anal incontinence 
symptoms with a healthcare provider did not di�er between 
men and women (Table 2). Men were more likely than wom-
en to report that a healthcare provider did not provide any 
information about treatment options, and signi�cantly less 
likely to be told that e�ective treatments exist.

INTERPRETATION OF RESULTS
In this sample of over 500 adults with anal incontinence, 
condition severity and rates of care seeking were similar be-
tween men and women. While many barriers were similar in 
men and women, there were speci�c barriers to care seeking 
that di�ered by sex. While men endorsed more barriers re-
lated to normative thinking and limited life impact, women 
endorsed more barriers related to fear, avoidance, and dis-
couragement. Men were more likely than women to report 
belief that a healthcare provider could not help as a barrier 
to care seeking, which is not surprising, given that they were 
more likely than women to be given no information when 
discussing their symptoms with a healthcare provider, and 
less likely to be told that e�ective treatments exist.

The high rate of care seeking in this sample (>50%) may be 
a result of their condition severity, since symptom severity 
correlates with care seeking, coupled with our recruitment 
strategy using a convenience sample from a voluntary email 
list of individuals who have purchased containment prod-
ucts for anal incontinence.

While the small number of male compared to female re-
spondents is a limitation, we still had 90 men participate, 
and thus were able to make meaningful comparisons.

CONCLUDING MESSAGE
Overall, men and women with anal incontinence seek care 
at similar rates and after experiencing symptoms for a sim-
ilar duration of time. While many barriers are common to 
both men and women, barriers related to normative think-
ing and limited life impact are more common in men, while 
barriers related to fear, avoidance, and discouragement are 
more common in women. These �ndings suggest that inter-
ventions to help facilitate care seeking for anal incontinence 
should target men and women di�erently. Further, men are 
less likely to be given information about treatments for anal 
incontinence by their healthcare provider, and are signif-
icantly less likely to be told that e�ective treatments exist, 
suggesting that interventions targeting providers of male 
patients with incontinence may be indicated to improve out-
comes of care seeking attempts.

FIGURE 1

Table 1. Barriers to Care Seeking for Anal Incontinence, Strati�ed by Sex
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FIGURE 2

Table 2. Care Seeking Experiences, Strati�ed by Sex
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CAN WE PREDICT SYMPTOMS’ IMPROVEMENT 
IN PATIENTS WITH OBSTRUCTIVE 
DEFAECATION SYNDROME FROM INITIAL 
ASSESSMENT?

Kuinas K1, Ferrari L1, Williams A1, Darakhshan A1, Schizas A1

1. Guy's and St Thomas' NHS foundation Trust

HYPOTHESIS / AIMS OF STUDY
Obstructive defaecation syndrome (ODS) includes a spec-
trum of abnormal evacuation symptoms such as straining, 
incomplete emptying, repetitive toilets visit. ODS primarily 
develop via maladaptive pelvic �oor coordination during 
defaecation. Anatomical abnormalities (such as pelvic �oor 
descent and rectocoeles) can coexist and being primary or 
secondary to this. 

In terms of patients’ management, conservative approach 
should be the �rst line management while surgery might 
indicated only when anatomical defects are present and pa-
tients haven’t achieved satisfactory improvements.  The aim 
of the study was to review our cohort of patients presenting 
with ODS and establish predictors of success for ODS treat-
ment, based on initial assessment using demographic, vali-
dated questionnaires and tests.

STUDY DESIGN, MATERIALS AND METHODS
A retrospective review of prospectively collected data was 
performed for patients presenting to a tertiary referral pelvic 
�oor unit for the assessment of ODS over a period of 4 years 
(2013-2017). All patients underwent a dedicated telephone 
triage assessment clinic (TTAC), where symptoms severity 
scores were assessed and completed using Obstructive de-
faecation score (ODS), ICIQ-BS (International Consultation on 
Incontinence Modular Questionnaire-Bowel Symptoms), St 
Mark’s faecal incontinence grading system and Bristol stool 
chart. Obstructive defaecation syndrome (ODS) has been as-
sessed using the main symptom reported from patients and 
evaluating scores from di�erent questionnaires used. 

The following tests have been done:

1. Station pull-through anal manometry with a water-per-
fused catheter system. This provided measurements of 
anal resting tone (lower limit of normal 50 cmH2O) an anal 
squeeze increment pressures (lower limit of normal 50 cm-
H2O). 

2. Assessment of rectal sensation. Three sensory thresholds 
were determined via ramp distension of a latex balloon posi-
tioned 10 cm from the anal verge: threshold volume (upper 
limit of normal, 150 mL); defaecatory desire volume (upper 
limit of normal, 190 mL); and maximum tolerable volume 
(MTV; lower limit of normal 80 mL, upper limit of normal 320 
mL). Subjects were strati�ed as having rectal hyposensitivity 
(RH) when 1 or more sensory thresholds were greater than 
normal, or for rectal hypersensitivity when MTV was lower 80 
mL. All subjects in between were de�ned as having normal 
rectal sensation. 

3. Endoanal ultrasound two transducer, one sagittal and one 
axial). The internal and external anal sphincters were catego-
rized as intact or abnormal by two independent reviewers. 

4. Evacuation proctography. A standard mixture of porridge 
oats, water, and barium, with similar consistency to soft 
stool, was instilled using a calibrated large syringe into the 
unprepared rectum to a maximum of 180 mls. Patient was 
then transferred to a commode and defaecation assessed 
under �uoroscopy. Complete defaecation was de�ned as ≥ 
90% of instilled past expelled, subjects repeated the evac-
uation attempts three times if unable to empty at �rst at-
tempt with additional manoeuvres, like vaginal splinting 
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for women. Grading of intussusception has been reported 
according to Oxford internal rectal prolapse grading system. 
Low grade are grade I (descent to proximal limit of rectocoe-
le) and grade II, descends into the level of rectocoele (but 
not onto the anal canal).  High grade of intussusception are 
grade III (descents onto anal canal), grade IV (descents into 
anal canal). External rectal prolapse is grade V, with prolapse 
protrudes from the anus. Rectocoele has been de�ned as an 
outpouching of the rectal wall on defaecation and measure-
ments have been calculated as the distance between the 
maximal anterior out bulge and the extrapolated line of the 
anterior rectal wall.

RESULTS
During the study period, 545 patients were referred to our 
third referral centre with the main symptoms of ODS, 471 fe-
males (86.4%) and 74 males (13.6%). Based on results from 
last appointment, patients have been classi�ed into two 
groups “improvement” and “no improvement”. Several pre-
dicting factors have been analysed to understand if we can 
stratify patients during their initial assessment. 

Among demographic data, only age have reach statistical 
signi�cance to predict improvement (median age is 51.6 
in improvement group and 48.5 in the non-improvement, 
p=0.019). On the contrary, sex, previous proctological or 
pelvic �oor surgery, hysterectomy, vaginal deliveries haven’t 
been reach statistical signi�cance as predictors. 

Regards questionnaires, we have divided ICIQ-B in Bowel 
pattern symptoms (BPS), Bowel continence symptoms (BCS) 
and Quality of life (QoL) and we have found that patients 
with baseline worse QoL has worse outcomes (13.41 im-
provement vs 15.07 no improvement, p=0.012). Initial ODS 
score hasn’t results signi�cant (9.7 improvement vs 9.8 no 
improvement, p=0.75) as well as Bristol stool chart (2.7 im-
provement vs 2.5 no improvement, p=0.2). 

In terms of pelvic �oor tests, 403 (74.9%) had endoanal ultra-
sound and anorectal manometry, while 385 (70.6%) had de-
faecating proctography. None of the results from tests have 
resulted to be signi�cant in predicting patients’ outcomes 
(results reported in table 1 and 2).

Regards interventions, 485 (89%) patient had conservative 
treatment, with a median number of sessions of 4.28 (range 
between 0-16) and a length of follow-up of 14.4 months 
(range 0-67.7), while 51 (9.4%) had surgery when conserv-
ative measures failed to achieve patients’ satisfactory im-
provements.  Conservative measures include counselling 
and correct toilet position training, information lea�ets, 
pelvic �oor exercises, prokinetics (19.8%), laxatives (37.1%), 
medications to increase the stools consistency (6.2%), use 
of suppositories (71.7%) and selective us of low and high 
volume irrigation (41.8%). None of them has been result a 
predictors of success for conservative treatment. Surgical in-

terventions were o�ered to 51 (9.4%) in total, (11.5% in the 
improvement group and 5.3% in the no improvement group, 
p=0.02). Length of follow-up has been 14.8 months (16.6 in 
the improvement and 14.5 in the no improvement group, 
p=0.002).

INTERPRETATION OF RESULTS
Initial assessment for patients with ODS is important to di-
rect them to conservative treatment only or a combination 
of conservative and surgical repair for those having associat-
ed anatomical abnormalities.  Predictors of success are im-
portant to avoid unnecessary interventions to patients and 
to use the available resources patients with speci�c symp-
toms. 

Despite our extensive statistical analysis, we have found that 
only advanced age (51.6 vs 48.5, p=0.019) and less compro-
mised QoL in the ICIQ-B (13.41 vs 15.07, p=0.012) are pre-
dictors of success for improvement. Results obtained from 
tests as well as the presence or the absence of anatomical 
abnormalities or abnormal physiology haven’t been found 
to get any prognostic value in our cohort. Based on these 
�ndings and the fact that pelvic �oor tests are invasive and 
expensive procedures, we should reserve them for patients 
not improving �rst line treatment.

CONCLUDING MESSAGE
Pelvic �oor tests are not predictive of success for treatment 
of obstructive defaecation syndrome, which should be treat-
ed with a combination of conservative measures as �rst line. 
Tests should be reserved to patients who has failed �rst line 
treatment in the view to o�er surgery, if anatomical abnor-
malities are present. Predictors of success should be identify 
to predict outcomes for patients with di�cult defaecation.

FIGURE 1

FIGURE 2
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� BEST IN CATEGORY PRIZE "ANORECTAL / BOWEL 
DYSFUNCTION"
ARE LARS AND COREFO QUESTIONNAIRE 
GOOD EVALUATION TOOLS TO COVER 
DIFFERENT ASPECTS OF BOWEL SYMPTOMS 
IN RECTAL CANCER PATIENTS AFTER LOW 
ANTERIOR RESECTION SURGERY?
Asnong A1, D'Hoore A2, Van Kampen M1, Devoogdt N1, De Groef A1, Sterckx 
K1, Lemkens H1, Geraerts I1

1. KU Leuven, 2. University Hospitals Leuven

HYPOTHESIS / AIMS OF STUDY
Many patients experience bowel complaints after a total me-
sorectal excision for rectal cancer, such as: anal incontinence 
for feces, frequency and clustering of bowel movements, 
urgency and soiling. These symptoms are often referred to 
as low anterior resection syndrome (LARS) symptoms. The 
symptoms may be evaluated by the LARS questionnaire, 
the ColoRectal Functional Outcome (COREFO) questionnaire 
and the golden standard, a real-life stool diary. 

The aim of the study is to investigate whether the di�erent 
LARS symptoms can be su�ciently well evaluated by the 
LARS or the COREFO questionnaire and this compared to the 
stool diary, in rectal cancer patients after low anterior resec-
tion surgery. We hypothesize that LARS symptoms can be 
su�ciently well evaluated by the LARS questionnaire and by 
the COREFO questionnaire as well.

STUDY DESIGN, MATERIALS AND METHODS
Data from 77 patients treated for rectal cancer were includ-
ed in this study. All of them underwent a total mesorectal 
excision and were recruited in 3 di�erent hospitals. Data 
were collected at one month following surgery or, in case 
of a temporary ileostomy, one month after stoma closure. 
After consent, patients �lled out the LARS-questionnaire 

(short questionnaire, including 5 items, 4-week recall peri-
od), COREFO-questionnaire (longer questionnaire, including 
27 items, 2-week recall period) and a seven-day stool diary 
(more demanding for the patient to �ll out and from the cli-
nician to process). In the stool diary, patients were asked to 
keep track of frequency of ‘anal incontinence, bowel move-
ments, urgency, clustering and soiling’ during 24 hours for 7 
consecutive days. 

Canonical correlation analysis (multivariate analysis of cor-
relation between sets of variables) was used to identify the 
amount of shared information between the di�erent do-
mains of the questionnaires and the stool diary. For each 
bowel complaint (anal incontinence for feces, frequency 
and clustering of bowel movements, urgency and soiling) 
all corresponding items were selected in the di�erent eval-
uation tools. An overview of the number of items used for 
every evaluation tool is listed in Table 1. Canonical correla-
tion analysis allows to compare multiple variables on both 
sides of the equation. In the case that two pairs of canonical 
variates were signi�cantly correlated, a range was displayed 
concerning the correlation coe�cient. In this study, the com-
parison was made between the LARS and COREFO question-
naire-items on the one hand and the stool diary-items on the 
other, to determine the magnitude of the possible relation-
ship.

RESULTS
Results (overview in Table 2) demonstrated that items on 
anal incontinence for feces correlated (r = .470) signi�cant-
ly (p < .05) between the COREFO-questionnaire and the 
stool dairy. The fraction of information found in the CORE-
FO-questionnaire that could be explained by the stool diary 
items was 13.5%.

The items on frequency of bowel movements were signi�-
cantly (p < .05) correlated (r = .456) between the LARS-ques-
tionnaire and the stool diary. The fraction of information 
found in the LARS-questionnaire that could be explained by 
the stool diary items was 20.8%. Moreover, COREFO-items on 
frequency of bowel movements were also signi�cantly (p < 
.05) correlated (r = .573-.587) with the stool diary items. The 
fraction of information found in the COREFO-questionnaire 
that could be explained by the stool diary items was 23.5%.

Lastly, items on soiling were signi�cantly (p < .05) correlated 
(r = .515) between the COREFO-questionnaire and the stool 
diary and 20.3% of information found in the COREFO-ques-
tionnaire could be explained by the stool diary items.

The remaining items from the LARS-questionnaire (anal in-
continence, clustering and urgency) and the COREFO-ques-
tionnaire (clustering and urgency) did not signi�cantly corre-
late with the corresponding stool diary items, which means 
no overlap in information between sets could be found.
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For the LARS-questionnaire, no item on soiling is represent-
ed. The COREFO-questionnaire consists of more items (such 
as social impact and medication use) than were used in the 
analyses, but these did not correspond with items from ei-
ther the LARS-questionnaire or the stool diary.

INTERPRETATION OF RESULTS
Both questionnaires (LARS and COREFO) are valuable tools 
in assessing LARS symptoms developed after rectal cancer 
surgery. However, only one item of the LARS questionnaire, 
(frequency of bowel movements) showed su�cient agree-
ment compared to the stool diary. In particular, the LARS 
questionnaire contained only 20.8% of the information re-
garding frequency of bowel movements, available in the 
stool diary.

For the COREFO questionnaire, three items showed su�-
cient agreement compared to the stool diary. Of information 
that the COREFO-questionnaire contained, 13.5%, 23.5% 
and 20.3% was available in the stool diary, regarding anal 
incontinence for feces, frequency of bowel movements and 
soiling, respectively.

Overall, moderate to high correlations were found, although 
the overlapping amount of information between the ques-
tionnaires and the stool dairy was rather small.

CONCLUDING MESSAGE
Both the LARS and the COREFO questionnaire are e�cient 
tools to evaluate speci�c LARS symptoms after low anterior 
resection for rectal cancer. However, neither of the question-
naires has the potential to replace the stool diary entirely. In 
order to evaluate all aspects of the LARS, it seems essential to 
at least combine both questionnaires or ideally use a stool di-
ary to optimize postoperative therapy for bowel complaints.

FIGURE 1

Table 1: overview of number of items used per evaluation tool.

FIGURE 2

Table 2: overview of results.
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FECAL URGENCY INCONTINENCE VERSUS 
PASSIVE FECAL LEAKAGE: 3D AND DYNAMIC 
PELVIC FLOOR ULTRASOUND FINDINGS
Pincus J1, Moss N1, Chang C2, Rostaminia G1, Goldberg R2

1. University of Chicago/NorthShore University HealthSystem, 2. NorthShore 
University HealthSystem

HYPOTHESIS / AIMS OF STUDY
Fecal incontinence (FI), de�ned as the complaint of invol-
untary loss of feces, has two subtypes: fecal urgency incon-
tinence (FUI), the complaint of the loss of feces associated 
with urgency, and passive fecal leakage (PFL), involuntary 
soiling of liquid or solid stool without sensation or warning 
or di�culty wiping clean [1]. Fecal continence is multifacto-
rial, depending on an adequate rectal reservoir, adequate 
fecal sensation, stool consistency, and a functioning integral 
sphincter mechanism. Incontinence occurs when one or 
more of these mechanisms are compromised beyond com-
pensation by any of the other factors. 3D endovaginal and 
endoanal ultrasound have an established role in evaluation 
of FI [2]. The current study aimed to compare the shape and 
function of the pelvic �oor, the rectum and the anal sphinc-
ter complex detected by pelvic exam and 3D endoluminal 
and 2D posterior compartment dynamic ultrasound in wom-
en with FUI versus PFL.

STUDY DESIGN, MATERIALS AND METHODS
This was a retrospective observational study and received 
approval of the Institutional Review Board. Women who pre-
sented for evaluation of FI to our tertiary center, between 
January 2018 and February 2020, were recruited to the 
study. The presence of FI symptoms was documented if they 
answered “yes” to questions 9, 10, or 13 on PFDI-20 ques-
tionnaire. During the visit, patients underwent a complete 
interview including: a detailed review of FI pattern and Bris-
tol stool chart for stool type; pelvic exam including POP-Q 
and rectal exam; and 3D endovaginal pelvic �oor ultrasound, 
3D endoanal ultrasound and 2D posterior compartment dy-
namic ultrasound. The imaging was performed in the o�ce 
with patient in lithotomy position.

Patients were categorized to three groups: FUI-dominant FI, 
PFL-dominant FI, and both. 
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A dominant pattern was established if the patient reported 
at least twice the frequency of one pattern over the other.  
The patient was categorized as “both” if neither pattern was 
dominant.

3D Endovaginal ultrasound measurements: The levator mus-
cle was divided in to three subgroups (3): the puboperinea-
lis/puboanalis (PA), puborectalis (PR), and iliococcygeus (IC).  
Subgroups were evaluated and were scored (0=no defect, 
1=minimal defect with < 50% muscle loss, 2=major defect 
with >50% muscle loss, 3=total absence of the muscle) on 
each side based on thickness and detachment from the pu-
bic bone. Each muscle score ranged from 0, indicating no 
defects, to a maximum score of 3, indicating total muscle 
absence.  Minimal levator hiatus, anorectal angle and rectal 
area at the level of anorectal junction were measured. 

3D endoanal ultrasound measurements: The external anal 
sphincter (EAS) was visualized and, if present, defects were 
detected. The appearance of an EAS defect is a break in the 
circumferential integrity of the mixed hyperechoic band. A 
defect can have either a hypoechoic or hyperechoic pattern. 
This corresponds to replacement of the normal striated mus-
cle with granulation tissue and �brosis.

Defects of the internal anal sphincter (IAS) are easily recog-
nized given the prominent appearance of the IAS in the mid-
anal canal. They appear as hyperechoic breaks in the normal-
ly hypoechoic ring. 

2D dynamic posterior compartment ultrasound: The dis-
tance between the posterior cul-de-sac and anorectal junc-
tion (“rectovaginal septum length”) was measured both at 
rest and during Valsalva in the mid-sagittal plane, Figure1. 
“Compression ratio” was calculated as a means to quantify 
the relative change in length of the rectovaginal septum 
(RVS), in other words the degree of hypermobility / sliding 
rectum, and was expressed as a percentage. 

Statistics: Baseline symptoms, physical examination and 
3D-pelvic ultrasound were performed and compared using 
chi-squared, Fisher’s exact test and ANOVA. A sample size of 
121 women were needed to detect a 30% di�erence in pel-
vic �oor defects between the groups with 90% power and 
p<0.05.

RESULTS
145 patients were included in the analysis; 57 categorized 
as FUI-dominant FI, 69 PFL-dominant FI, and 19 categorized 
as “both”. There were not statically signi�cant di�erences in 
the demographic values except for age. The urge-predom-
inant patients were signi�cantly younger than the rest pre-
dominant (65.58 ± 12.85 vs 70.32 ± 12.71, p 0.040). While 
comparing bowel habit and symptoms of obstructed def-
ecation, patient with FUI-dominant FI had more frequent 
bowel movements (15.5 +/- 13.0/week vs. 10.9 +/- 7.6 /week, 

p=0.039) and were more likely to have loose stools (12.5% vs. 
4.3%, p=0.01). The physical exam �ndings including POP-Q, 
levator ani muscle tone and anal sphincter rest and squeeze 
tone were similar among the groups. Table 1 has summa-
rized the comparison of ultrasound parameters and demon-
strated the only statistically signi�cant di�erence being in 
rectal compression ratio between urge FI and PFL (28.1 +/- 
26.6 vs. 16.6 +/- 21.19, p=0.01).

INTERPRETATION OF RESULTS
Patients with FUI-dominant FI had more frequent bowel 
movement and a higher prevalence of loose stool compared 
with patients with PFL-dominant FI. These �ndings are con-
sistent with existing studies. 

Amongst the ultrasound parameters, patients with FUI had 
higher rectal compression ratio during Valsalva. The higher 
rectal compression ratio is associated with presence of rectal 
intussusception, rectal prolapse and enterocele. This sug-
gests that there may be a dynamic anatomic component to 
the symptom of FUI.

CONCLUDING MESSAGE
Patients with FUI-dominant FI had more frequent bowel 
movement and a higher prevalence of loose stool compared 
with patients with PFL-dominant FI. Patients with FUI-dom-
inant FI had more mobility of their rectum on Valsalva as 
compared to PFL-dominant FI.

FIGURE 1

Demonstration of "rectovaginal septum length" on rest and on Valsalva
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FIGURE 2

Table 1 - Ultrasound Measurements
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EVALUATION OF SACRAL 
NEUROMODULATION ON BOWEL 
DYSFUNCTION IN NEUROGENIC BLADDER 
PATIENTS BY NEUROGENIC BOWEL 
DYSFUNCTION SCORE
Chen G1, Liao L1, Wang Y1, Ying X1

1. Department of Urology, China Rehabilitation Research Center, Beijing 
100068, China

HYPOTHESIS / AIMS OF STUDY
This original retrospective study was to evaluate the clinical 
e�ect of SNM on neurogenic bowel function in neurogenic 
bladder patients using the neurogenic bowel dysfunction 
(NBD) score.

STUDY DESIGN, MATERIALS AND METHODS
We reviewed the medical records of patients who under-
went SNM permanent implantation from 2012.7 to 2019.7. 
Forty-one patients with both neurogenic bladder and bow-
el dysfunction were evaluated using the NBD score before 
the testing phase and at follow up. The NBD score is a symp-
tom-based score developed by Krogh et al[1]. which is used 
to assess the severity of clinical colorectal dysfunction in pa-
tients with neurogenic decease or injury. The NBD score is 
a questionnaire consisting of 10 items related to impaired 
quality of life caused by bowel symptoms, including fre-
quency of defecation (0–6 points), duration of time for each 
defecation (0–7 points), uneasiness, headache or perspira-
tion during defecation (0–2 points), regular use of tablets 
to combat constipation (0–2 points), regular use of drops 
to combat constipation (0–2 points), digital stimulation or 
evacuation of the anorectum (0–6 points), frequency of fecal 
incontinence (0–13 points), medication to combat fecal in-
continence (0–4 points), �atus incontinence (0–2 points) and 
perianal skin problems (0–3 points). The overall NBD score 
ranges between 0 and 47 points. A higher score indicates 
more severe bowel symptoms. The severity of NBD is classi-
�ed into four grades: very minor (0–6); minor (7–9); moder-
ate (10–13) and severe (14 and more).

RESULTS
Overall, 41 patients who underwent permanent SNM im-
plantation were included in the study. The mean age was 
38±14.7 years (range 13–73 years), and the mean duration 
from the beginning of the test phase to discharge after per-
manent implantation was between 24 and 38 days. The Clini-
cal and demographic characteristics of patients were in table 
1.

The mean NBD score decreased from 11.0±5.83 before the 
testing phase to 5.2±5.32(n=41,P<0.05) after permanent im-
plantation before discharge.
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Before the testing phase, there were 9 patients of very minor 
grade, 10 of minor grade, 13 of moderate grade and 9 of se-
vere grade. However, the overall severity of NBD tended to 
decrease after permanent implantation, with 26 patients of 
very minor grade, 7 of minor grade, 4 of moderate grade and 
4 of severe grade.

From a longitudinal perspective, the NBD grade decreased 
in 21 (51.2%) patients and did not change in 20 (48.8%) pa-
tients (Table 2). However, in the 20 patients whose grade did 
not change, the mean NBD scores decreased from 8.6±5.00 
to 7.2±6.07 (P < 0.05).

INTERPRETATION OF RESULTS
Patients with neurologic disease commonly su�er from 
bladder and bowel dysfunction (constipation and/or fecal 
incontinence), because the bladder and rectum have closely 
related somatic and autonomic innervation, and their volun-
tary control depends on a complete neural network. Sacral 
neuromodulation (SNM) can improve not only neurogenic 
lower urinary tract dysfunction but also bowel dysfunction 
in patients. 

In our previous study[2], 23 patients with multiple bladder 
and/or bowel problems secondary to spinal cord disease or 
injury were treated with a preliminary test SNM. In the test 
phase, the rate of improvement in constipation (75.0%) was 
signi�cantly higher than the rates of improvement in urgen-
cy frequency (64.7%), urinary incontinence (69.2%) and dy-
suria (29.4%). However, we focused on constipation rather 
than fecal incontinence in that study.

Therefore, in this retrospective study, we aimed to evaluate 
the e�ect of SNM in patients with NBD according to NBD 
scores which can evaluate constipation and fecal inconti-
nence. This �nding illustrates the success of SNM in reducing 
NBD symptoms.

CONCLUDING MESSAGE
SNM facilitates a signi�cant reduction in NBD scores in pa-
tients with NBD. The improvement in NBD symptoms can 
also be used as a future indicator to judge the clinical e�ca-
cy of SNM permanent implantation in the treatment of NB.

FIGURE 1

FIGURE 2
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LONG TERM FOLLOW-UP OF TRANS-ANAL 
IRRIGATION: RESULTS OF ADHERENCE, NBD 
SCORE AND UTIS IN A SINGLE CENTRE
Mombelli G1

1. ASST Ovest Milanese

HYPOTHESIS / AIMS OF STUDY
Neurogenic bowel dysfunction (NBD) a�ects quality of life: 
lots of aspects, such as job, hobbies, daily activities, can be 
conditioned by symptoms related to NBD. Through the es-
tablishment of speci�c bowel program it is possible to miti-
gate these problems.

Retrograde Trans-Anal Irrigation (TAI) has become an estab-
lished treatment for neurogenic bowel dysfunction (NBD) 
which does not respond to conservative management (1). 
The impact of TAI in NBD is considerable and it improves 
quality of life by reducing constipation and faecal inconti-
nence.

Moreover through complete emptying of the descending 
colon, sigmoid colon and rectal ampulla, obtained by TAI, 
it is possible to carry out more control on the incidence of 
urinary tract infections (UTIs) (1, 2), because TAI can remove 
residual stool, the main source of infection

However, some long-term studies have shown a reasonable 
rate of non-adherence to treatment due to compromised 
e�ectiveness and di�culty to use. The percentage of drop 
out varies from 54% in a series of 19 months follow-up (1), 
to 14% in a series of children (3). Nevertheless there are only 
a few studies that investigate adherence to TAI in long term 
period: long term follow-up of TAI use is not clearly known 
and the percentage of infections reduction is not clearly 
demonstrated.

STUDY DESIGN, MATERIALS AND METHODS
From July 2008 to February 2020, 88 patients have been 
trained in our centre to perform TAI using a system called 
Peristeen (Coloplast A/S). It is an integrated system consist-

ing of a coated rectal balloon catheter, a control unit includ-
ing a manual pump, and a water container. The catheter was 
inserted into the rectum and the balloon in�ated to hold the 
catheter in the rectum while a tap water enema was slowly 
administered with the manual pump, keeping a stable pres-
sure in the bowel. Subsequently, the balloon was de�ated 
and the catheter removed, followed by bowel emptying of 
the enema and other bowel contents.

In 2013 we established a “TAI unit” made up of a dedicated 
team (1 doctor and 3 nurses): before 2013 38 patients were 
trained, from 2013 50 patients were trained.

We performed a prospective study with the last 50 patients 
trained to TAI in our centre: we administrated a question-
naire about bowel function (NBD score before and after TAI) 
; we asked them the frequency (episodes per year) of urinary 
tract infections before and after TAI. With the term “infection” 
we mean symptomatic infection that lead to prescription of 
antibiotic therapy. Moreover, we asked patients if they fol-
low an antimicrobial prophylaxis, with antibiotics or supple-
ments. We followed the patients by visit or phone interview 
or e-mail, asking them if they still use TAI; if they do not use 
TAI yet, we asked them the reason that had determinate the 
abandonment of the treatment.

RESULTS
From September 2013 to February 2020 we teached TAI 
technique to 50 patients. 

From the 50 patients trained in TAI in our centre, none of the 
patients is lost at follow up. 

Mean follow-up is 40 months (min 2 months, max 77 months).

21 patients are male, 29 patients are female. 20 patients had 
a spinal cord injury, 6 patients spina bi�da, 9 multiple scle-
rosis, 15 su�ered from other pathologies. All of them were 
adults patients (more than 18 years old).

Currently 40 patients still use Peristeen (80%, group A) and 10 
patients (20%, group B) interrupted the treatment. Among 
group B, the reasons for discontinuing TAI were: unsatisfac-
tory e�ect in 4 patients (40%), troublesome in using Peris-
teen in 2 patients (20%), di�culty to source the TAI system 
(contract health business) in 2 patients (20 %), other reasons 
in 2 patients (20% - bowel ischemia in 1 patient, worsing of 
the multiple sclerosis in the other patient).

We evalued NBD score and UTI’s frequency in group A before 
TAI training and after TAI training.

We recorded that mean NBD in group A before TAI is 18 (min 
2 – max 32) which corresponds to severe level of bowel dys-
function, after TAI  mean NBD score is 6 (minimum score 2 – 
maximum score 10), which corresponds to very low level of 
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bowel dysfunction. Best bene�ts are related to decrease of 
digital stimulation or evacuation, decrease of faecal inconti-
nence and decrease of discomfort during defecation.

As far as UTIs frequency is concerned, in group A patients 
meanly reported 7 episodes of UTI per year (min 2 – max 15 
episodes per year) before TAI use; after TAI training, patients 
report meanly 2 episodes of UTI per year (min 0 – max 6 ep-
isodes per year). Moreover, 1 patient had a urinary sepsis 
that required hospitalization before starting TAI; this never 
happened after the beginning of TAI. As far as antimicrobi-
al prophylaxis is concerned, 16 patients took prophylaxis 
before starting Peristeen system: among them, 12 patients 
used supplements, while 4 patients used antibiotics (nitro-
furantoin); at the present day, 8 patients take prophylaxis: 
among them, 7 use supplements and only 1 patient still uses 
nitrofurantoin.

INTERPRETATION OF RESULTS
First of all, our follow-up is among the longest ones reported 
in literature.

In our centre the percentage of drop out (20%) is lower than 
in other series of adult patients.

The reasons for discontinuing TAI were: unsatisfactory ef-
fect in 4 patients (40%), troublesome in using Peristeen in 
2 patients (20%), di�culty to source the TAI system (con-
tract health business) in 2 patients (20 %), other reasons in 
2 patients (20% - bowel ischemia in 1 patient, worsing of the 
multiple sclerosis in the other patient). The reason of a high 
retention rate is the creation of a “TAI unit” with a dedicated 
team, which can adequately study, train and follow the pa-
tients.

The level of bowel dysfunction recorded in patients still us-
ing TAI is highly decreased (NBD score from 18 before TAI to 
6 after TAI), showing that TAI improves QOL.

As reported in literature, TAI reduces UTIs: in our records 
UTI’s episodes per year have been signi�cantly decreased 
and even the use of prophylaxis had also decreased. How-
ever, UTIs meanly did not zero: this is probably related to 
patient’s features and intermittent cateterization;  moreover 
the antibiotics prescription is usually made by physicians 
that wrongly treat asymptomatic batteriuria.

CONCLUDING MESSAGE
As reported in literature, patients that perform colonic irriga-
tion feel improvements on NBD, that is demonstrated by the 
decreasing of NBD score. Best results are obtained for digital 
stimulation, faecal incontinence and discomfort during def-
ecation. TAI has a good impact on urinary tract infection on 
long term: this study demonstrates that TAI can reduce (and 
sometimes can zero) the incidence of urinary tract infection 
straight related to neurogenic bowel dysfunction; TAI can 

also decrease the use of antimicrobial prophylaxis. Reduc-
tion of urinary tract infections produces less hospitalization, 
decrease of health costs and prevention of bacterial resist-
ance to antibiotics.    

The better result is adherence to TAI: in our centre only 20% 
of patients have stopped TAI treatment, which is one of the 
best retention rate reported in literature. The recurrent rea-
sons for discontinuing TAI were unsatisfactory e�ect, trou-
blesome in using the system and di�culty to source the 
irrigation system. The drop out rate can be reduced by es-
tablishing a “TAI unit” to better follow the patients. However, 
the problem of sourcing the irrigation system remains.
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1. Department of Urology, Graduate School of Medicine, Gifu University, 2. 
Department of Urology, Asahi University Hospital, 3. Department of Urology, 
Gifu Prefectural General Medical Center, 4. Gifu University Hospital Innovative 
and Clinical Research Promotion Center, 5. Department of Radiology, 
Graduate School of Medicine, Gifu University

HYPOTHESIS / AIMS OF STUDY
Permanent iodine-125 low-dose-rate brachytherapy (LDR-
BT) with or without external beam radiotherapy (EBRT) 
has been one of the standard de�nitive radiotherapies for 
localized prostate cancer. As the LDR-BT has been re�ned, 
delivered radiation doses have increased, thus maximizing 
the therapeutic potential of LDR-BT. However, the escalation 
of local radiation doses may result in acute or chronic toxici-
ties, including genitourinary (GU) or gastrointestinal (GI) tox-
icities. The SpaceOAR® System (SpaceOAR) (Augmenix Inc., 
Waltham, MA, USA) is a synthetic polyethylene glycol hydro-
gel injected between the prostate and rectum that moves 
the rectum away from the prostate to reduce irradiation of 
the anterior rectal wall. It has been reported that SpaceOAR 
led to a reduction in GI events by reducing rectal exposure, 
furthermore it reduced the GU toxicity and urethral dose of 
prostate cancer patients treated with EBRT. However, there 
were few studies which evaluate changes in lower urinary 
tract symptoms (LUTS) of prostate cancer patients who un-
derwent radiation therapy in combination use of SpaceOAR. 
We therefore investigated changes of LUTS in patients who 
were treated with LDR-BT with the use of SpaceOAR.

STUDY DESIGN, MATERIALS AND METHODS
This study was approved by the institutional review board. 
From August 2004 to February 2020, 483 patients under-
went LDR-BT for localized prostate cancer at our hospital. Of 
those, 30 patients were treated with LDR-BT in combination 
use of SpaceOAR (SpaceOAR group), and 453 patients were 
treated with LDR-BT alone (non-SpaceOAR group).

All LDR-BT with iodine-125 seeds were performed using 
the ultrasonography-guided intraoperative transperineal 
technique. The prescribed minimum peripheral doses of 

iodine-125 seeds were 145Gy for LDR-BT alone and 104Gy 
for LDR-BT + EBRT. To minimize the artifact in ultrasound 
imaging and avoidance of potential pubic arch interference 
SpaceOAR placement was carried out just after seed implan-
tation. Neoadjuvant androgen deprivation therapy (ADT) 
was used for reducing prostate volume and/or for anticancer 
e�ects as required. Alpha-1 blocker was routinely initiated 
on all patients after LDR-BT to reduce risk of urinary reten-
tion, and it was discontinued after recovery of LUTS.

LDR-BT post plan CT and MRI were taken 30 day after seed 
implantation, and dosimetric parameters (minimum dose 
received by 90% of the target volume [D90], percentage of 
target volume receiving minimum of 100% of prescribed 
dose [V100], minimum dose received 30% of urethral vol-
ume [UD30], rectal volume receiving minimum of 100% of 
prescribed dose [RV100], rectal volume receiving minimum 
of 150% of prescribed dose [RV150]) were evaluated. To eval-
uate LUTS, the changes from pretreatment in International 
Prostate Symptoms Score (IPSS), Overactive Bladder Symp-
toms Score (OABSS) and quality of life due to urinary symp-
toms (IPSS-QOL) were assessed at 1, 3, 6, 9, 12 months after 
LDR-BT. Uro�owmetry and post-voided residual urine (PVR) 
were also assessed at pretreatment, 1, 3, 6, 9 and12 months. 

Linear mixed-e�ect models were used to analyze the longi-
tudinal data and to assess the least square means di�erenc-
es between two groups at the period of each measurement. 
The interaction term between SpaceOAR group and period 
were incorporated into the model to evaluate the e�ect 
mofdi�cation. In addition, age, body mass index (BMI), ADT, 
number of seeds, prostate volume, D’Amico risk classi�ca-
tion and baseline value of outcome were treated as adjusted 
variables in each model. All analyses used 5% two-sided sig-
ni�cant level and performed using R software version 3.6.3 
(www.r-project.org) with “lme4” package.

RESULTS
The patient characteristics are shown in Table. The median 
age at baseline, median prostate-speci�c-antigen (PSA) at 
diagnosis of prostate cancer, and median prostate volume 
at LDR-BT were 66 years (interquartile range [IQR]; 62-71 
years), 6.4 ng/mL (IQR; 5.1-9.0 ng/ mL) and 22.5 mL (range; 
17.7-29.1 mL), respectively in non-SpaceOAR group and 72 
years (IQR; 61.3-71 years), 7.3 ng/ mL (IQR; 5.8-10.6 ng/ mL) 
and 27.3 mL (range; 21.4-31.8 mL), respectively in SpaceOAR 
group. The LDR-BT + EBRT consisted of 192 patients (42.4%) 
in non-SpaceOAR group and 16 patients (53.3%) in Space-
OAR group. The median IPSS, OABSS, IPSS-QOL, maximum 
�ow rate (Qmax), voided volume (VV), and PVR before LDR-
BT were 5 (IQR; 3-9), 3 (IQR; 2-4), 2 (IQR; 1-3), 17.6 mL/s (IQR; 
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14.5-21.7 mL/s), 250 mL (IQR; 183-349 mL) and 15.0 mL (IQR; 
3.9-30 mL), respectively in non-SpaceOAR group and 7 (IQR; 
3-10), 3 (IQR; 2-5), 3 (IQR; 1-4), 15.1 mL/s (IQR; 11.7-19.1 mL/s), 
177.8 mL (IQR; 125.8-292.5 mL) and 30 mL (IQR; 2.0-52.5 mL), 
respectively in SpaceOAR group. There were no signi�cant 
di�erences of D90, V100, and UD30 between two groups, 
while RV100 (p<0.001) and RV150 (p=0.033) were signi�-
cantly lower in SpaceOAR group.

Both in non-SpaceOAR group and SpaceOAR group, IPSS, 
OABSS, and IPSS-QOL increased at 3 months after LDR-BT, 
and the scores decreased at 12 months. Analysis of vari-
ance revealed that follow-up time was signi�cantly related 
change of IPSS, OABSS, and IPSS-QOL (p<0.001, p<0.001 
and p<0.001, respectively). SpaceOAR did not show signif-
icant di�erences in relationship between follow-up time 
and following factors, IPSS, OABSS and IPSS-QOL. Although 
transient deterioration of Qmax and VV were observed, 
all factors recovered in 6 to 9 months after LDR-BT in both 
group. Analysis of variance revealed that follow-up time was 
signi�cantly related changes of PVR (p<0.001). Interesting-
ly, the use of SpaceOAR signi�cantly a�ected chronological 
change in PVR (p=0.001). The least square mean of PVR in 
SpaceOAR group was signi�cantly increased compared with 
non-SpaceOAR group at 3 months after LDR-BT (49.8mL vs 
30.5mL, p=0.002).

INTERPRETATION OF RESULTS
SpaceOAR signi�cantly reduce irradiation of the rectum, 
which is same as previous reports. Although post-voided vol-
ume increased signi�cantly in SpaceOAR group at 3 months 
after LDR-BT, changes in following factors IPSS, OABSS, IP-
SS-QOL and uro�owmetry were not signi�cant. Less than 50 
mL of PVR that could not a�ect symptoms may explain this 
discrepancy.

CONCLUDING MESSAGE
This is the �rst study demonstrating changes in LUTS in 
prostate cancer patients who were treated with LDR-BT in 
combination use of SpaceOAR. The use of SpaceOAR may 
increase PVR temporally along with no signi�cant change 
in LUTS after treatment of LDR-BT. Overall, changes in LUTS 
after LDR-BT in combination use of SpaceOAR were seemed 
to be tolerable.

FIGURE 1

Table

Funding None. Clinical Trial No Subjects Human Ethics Committee Gifu 
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DAILY AMOUNT OF URINARY INCONTINENCE 
IMMEDIATELY AFTER CATHETER REMOVAL 
CAN BE A GOOD PREDICTOR OF LONG-
TERM URINARY INCONTINENCE FOLLOWING 
ROBOT-ASSISTED LAPAROSCOPIC RADICAL 
PROSTATECTOMY
Matsukawa Y1, Funahashi Y1, Naito Y1, Tochigi K1, Hibino T1, Kato M1, Gotoh 
M1

1. Department of Urology, Nagoya University Graduate School of Medicine

HYPOTHESIS / AIMS OF STUDY
Robot-assisted laparoscopic radical prostatectomy (RARP) is 
becoming a standard treatment for localized prostate can-
cer, and it is being performed worldwide. Stress urinary in-
continence (SUI), one of the most important complications 
after prostatectomy, has been reported to a�ect the quality 
of life (QOL) negatively. De novo SUI after RARP improved 
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within a year after surgery in majority of the patients; howev-
er, some patients continued to su�er from SUI for over a year 
after RARP. A decrease in urethral functions after RARP, such 
as maximum urethral closing pressure (MUCP) and function-
al pro�le length (FPL), has been reportedly associated with 
the occurrence of SUI. In patients with a greater decrease in 
urethral function, the postoperative urinary incontinence 
(UI) tends to be prolonged. Hence, the evaluation of urethral 
function is useful in predicting the UI recovery period; how-
ever, this evaluation is invasive because catheterization is re-
quired to measure the urethral pressure. Therefore, there is a 
need for easily obtainable parameters to evaluate the long-
term UI after RARP, in order to provide an appropriate course 
of treatment for patients undergoing RARP in a timely fash-
ion. Recently, some studies have reported that the amount 
of urine loss on day 1 after catheter withdrawal was the most 
important predictor of urinary continence recovery after 
prostatectomy. Thus, the present study aimed to investigate 
easily obtainable parameters in clinical practice, including 
the amount of urine loss on day 1 after catheter withdrawal, 
to predict the long-term SUI after RARP.

STUDY DESIGN, MATERIALS AND METHODS
We prospectively examined 350 patients who underwent 
RARP for localized prostate cancer. We divided the patients 
into two groups (continence group and incontinence group) 
12 months after surgery, according to the presence or ab-
sence of SUI evaluated using a 24-hour pad test. The fol-
lowing parameters were compared between the groups to 
identify clinical signs associated with long-term SUI: pre-op-
erative parameters including age, body mass index (BMI), ini-
tial serum prostate-speci�c antigen (PSA) level, total-interna-
tional prostate symptom score (IPSS), IPSS-voiding sub-score, 
IPSS-storage sub-score, total overactive bladder symptom 
score (OABSS), MUCP, and FPL; operative parameters includ-
ing blood loss, resected prostate volume, nerve-sparing, and 
amount of UI using the 24-hour pad test after catheter re-
moval (on postoperative day 6 [6POD]); and postoperative 
parameters including MUCP and FPL (3 months postopera-
tively). In the present study, UI was de�ned as less than 2 g of 
UI using the 24-hour pad test.

RESULTS
A total of 315 patients with a mean age of 66.7 years were 
included in this analysis. At 12 month after RARP, Urinary 
continence was obtained in 250 patients (79.4%), and 65 
patients (20.6%) had SUI. The comparison between the con-
tinence and incontinence groups for pre-operative parame-
ters showed that age (66.2 years vs. 68.7 p = 0.004), total-IPSS 
(9.7 vs. 11.7, p = 0.004), and IPSS-storage score (4.3 vs. 5.3, 
p = 0.006) were signi�cantly lower in the continence group. 
For the operative parameters, the nerve-sparing rate was 
signi�cantly higher in the continence group (58% vs. 25%, 
p < 0.001). Furthermore, the 24-hour amount of UI at the 
time of catheter removal (6POD) was signi�cantly lower in 
the continence group (166 g vs. 706 g, p< 0.001). As for the 

postoperative parameters, the MUCP (60.1 cmH2O vs. 40.9 
cmH2O, p < 0.001) and FPL (25.2 mm vs. 21.3 mm, p < 0.001) 
at postoperative 3 months were signi�cantly higher in the 
continence group. A multivariate logistic regression analysis 
using the parameters that showed signi�cant di�erences in 
the univariate analysis revealed that the 24-hour UI immedi-
ately after catheter removal and postoperative MUCP were 
signi�cant predictors of long-term SUI after RARP. Receiver 
operating characteristic (ROC) curve analysis identi�ed 325 
g/day and 50 cmH2O as the optimal cut-o� values for 24-
hour amount of UI at 6POD and postoperative MUCP, respec-
tively, as the predictors of long-term UI. The values of 24-hour 
UI at 6POD and postoperative MUCP yielded sensitivities of 
91% and 78%, respectively, and speci�cities of 84% and 80%, 
respectively (Figure). The area under the curve value in the 
ROC curve analysis of the 24-hour amount of UI at 6POD and 
postoperative MUCP were 0.928 and 0.840, respectively. Ad-
ditionally, 24-hour UI at 6POD showed a positive correlation 
with the urinary continence recovery period (r = 0.74, p < 
0.001).

INTERPRETATION OF RESULTS
The detailed mechanism explaining how the 24-hour UI at 
6POD e�ciently predicts the long-term UI after RARP re-
mains unclear, but we can o�er a plausible hypothesis. The 
24-hour UI after catheter removal negatively correlated with 
postoperative MUCP (r = –0.55, p < 0.001) and postoperative 
FPL (r = –0.34, p < 0.001). Thus, the 24-hour UI after catheter 
removal probably re�ected the postoperative urethral func-
tions.

CONCLUDING MESSAGE
The 24-hour amount of UI at the time of catheter removal 
after RARP can be an e�cient predictor of the recovery time 
of urinary continence following RARP.

Funding This study has been not funded or supported by any company. 
All authors declare that they have no con�ict of interest. Clinical Trial Yes 
Public Registry No RCT No Subjects Human Ethics Committee The ethics 
committee of the Nagoya University Graduate School of Medicin Helsinki
Yes Informed Consent Yes 
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ADVERSE EVENTS ASSOCIATED WITH MALE 
URETHRAL SLING PLACEMENTS: A REVIEW 
OF THE MANUFACTURER AND USER FACILITY 
DEVICE EXPERIENCE DATABASE (MAUDE)

Elyaguov J1, Ballinger Z1, Passarelli R1, Phillips J1

1. New York Medical College, Westchester Medical Center

HYPOTHESIS / AIMS OF STUDY
Several therapies involving medical devices exist to treat 
male stress urinary incontinence (SUI), most commonly a re-
sult of sphincteric incompetence following radical prostatec-
tomy. An earlier development in surgical correction for male 
SUI, the arti�cial urinary sphincter (AUS) has been dubbed 
the gold standard implant, particularly in moderate to severe 
cases. Alternatively, the male urethral sling was designed to 
buttress the bulbar urethra via ventral compression and ele-
vation, often reserved for patients with milder cases and di-
minished dexterity. In the United States, three perineal male 
sling systems have been popularized: the AMS AdVance™ 
(trans-obturator), the AMS InVance™ (bone-anchored), and 
the Coloplast Virtue™ (quadratic) slings. Few studies have 
investigated long-term outcomes of such devices, with a 
recent review reporting median follow-up ranging from 12 
to 58 months [1]. In light of recent heightened scrutiny and 
regulatory changes in mesh therapy for female pelvic �oor 
surgery, we decided to analyze adverse events reported for 
male urethral slings to the United States Food and Drug Ad-
ministration (FDA) [2]. We aimed to review this publicly avail-
able federal database for unfavorable outcomes associated 
with these devices as well as evaluate trends in salvage ther-
apy after sling failure.

STUDY DESIGN, MATERIALS AND METHODS
We queried the Manufacturer and User Facility Device Experi-
ence Database (MAUDE) for event types classi�ed as “injury”, 
“malfunction” or “death” with relation to male urethral sling 
systems from July 1, 2009 to June 30, 2019. We also searched 
the commercially available devices by brand name—AMS 
AdVance, AMS InVance and Coloplast Virtue—to ensure we 
captured all associated reports. Our search generated a raw 
tally of 776 reports. After �ltering duplicated entries and ap-
plying our exclusion criteria for insu�cient information, we 
identi�ed 429 total remaining reports. A minority of the re-
ports required reclassi�cation of the event types based on 
the event description provided.

RESULTS
The AMS products accounted for 420/429 (98%) reports, in-
cluding 326/429 (76%) AdVance and 68/429 (16%) InVance 
slings; an additional 26/429 (6%) AMS slings were unspec-
i�ed. There were otherwise only 9/429 (2%) total reports 
for the Coloplast Virtue sling. Notably, 51/68 (75%) of the 
InVance reports were submitted prior to 2014, while 25/26 

(96%) of the unspeci�ed AMS slings were reported in 2018-
2019 (Figure 1).

Overall, no deaths were recorded. Of the event types, there 
were 406/429 (94.6%) injuries and 23/429 (5.4%) malfunc-
tions observed (Table 1). Time to presentation was not con-
sistently noted, however, 38/429 (9%) were described as 
intra-operative events, of which 20/38 (53%) were classi�ed 
as malfunctions. Persistent SUI was by far the most common 
primary complication reported at 209/406 (51%), followed 
by erosion at 37/406 (9%) and infection at 32/406 (8%). The 
most common intra-operative injury described was a ure-
thral or bladder perforation and accounted for 19/406 (4.7%) 
reports, all of which involved the trans-obturator AdVance 
sling. The most common device malfunction, 10/23 (43%), 
involved either the sheath or plastic connector of the Ad-
Vance sling being inadvertently left in situ. A break in the 
mesh product was the second most common malfunction, 
reported 7/23 (30%) times. The only malfunctions seen for 
InVance slings were 3/23 (13%) cases in which the anchoring 
bone screws were displaced. 

Of the 409 injury reports, 335 (82%) described a necessary 
surgical intervention for the unfavorable outcome. The re-
maining 74 (18%) reports either managed the complication 
conservatively or did not note an operative treatment in the 
event description. Overall, new continence devices were 
implanted in 275/429 (64%) cases. An AUS was implanted 
in 118/275 (43%), and an additional 137/275 (50%) noted 
placing an “alternative continence device” but did not identi-
fy the speci�c product. Only 20/275 (7%) cases noted a new 
sling was implanted, 6/20 (30%) of which were replaced at 
the time the original sling malfunctioned. A majority of the 
malfunctions, 16/23 (70%), otherwise did not require a new 
device. At least 91/429 (21%) slings required removal, 41/91 
(45%) of which had a new device implanted concurrently. All 
53/406 (13%) reports that detailed a salvage procedure but 
could not specify an injury described an AUS placed in man-
aging the adverse event.

INTERPRETATION OF RESULTS
The general distribution of adverse events per sling device 
is consistent with prior literature noting AdVance slings to 
be most popularly implanted followed by InVance and Vir-
tue [3]. The observation that InVance reports were predom-
inately submitted earlier in the cohort may be re�ective of 
the device no longer being available on the market by the 
latter half of the decade. Persistent SUI, which can be consid-
ered a marker of sling failure, was the most common reason 
why additional surgery was required. Device malfunctions 
accounted for a minor fraction of all reports in this current 
study, the bulk of which can be attributed to user error. 
Though the incidence of complications and success rates for 
male slings in the literature may vary, it is important to ac-
knowledge this report's surgical outcomes information as it 
is publicly available to our patients.
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CONCLUDING MESSAGE
As male urethral slings are implantable synthetic products, 
medical device safety should be considered in their use. An 
array of adverse events has been reported in the publicly 
available MAUDE database for the three popular �xed male 
slings. The majority of these events necessitated surgical in-
tervention and a considerable amount involved implanting 
secondary continence devices.

FIGURE 1

Figure 1. Distribution of adverse events by sling type and year of sub-
mission

FIGURE 2

Table 1. Adverse events and associated sling types
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PROSPECTIVE REGISTRY FOR PATIENTS 
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HYPOTHESIS / AIMS OF STUDY
Arti�cial urinary sphincter (AUS) or AMS800  implantation 
has been the standard of care for refractory male stress uri-
nary incontinence (SUI). New procedures with other devices 
are increasingly used. Prospective multicentre outcome data 
are lacking. There are no clear recommendations which pa-
tient factors determine the best treatment option for SUI. 
The prospective registry for patients undergoing surgery for 
male stress urinary incontinence SATURN: Surgery for mAle 
incontinence with arTi�cial Urinary sphincters and slings, a 
EAU Reference Network, was started to overcome these is-
sues. Objectives of this registry are to prospectively evaluate 
the e�ects (e�cacy, complications/revisions and PROMs) 
of surgical treatment of SUI with current available devices 
and to determine prognostic factors that correlate with out-
comes.

STUDY DESIGN, MATERIALS AND METHODS
The aim of the Saturn registry is to prospectively recruit 1000 
male patients undergoing implant surgery to treat SUI. All 
existing devices are registered. The patients will be followed 
up for 10 years with regard to safety and e�cacy.   Cure rate 
is de�ned as no pad use or the use of 1 security pad. PROMS 
(quality of life; incontinence, technical failures, infection and 
or erosion, pain, handling of device, etcetera) and clinical 
data are collected from study visits at baseline; date of sur-
gery; 6 weeks for activation in case of AUS or devices that 
need to be activated, 12 weeks post-surgery   and yearly 
post-surgery up to year 10.

RESULTS
After obtaining ethical committee approval in 2016, so far 
587 patients have been recruited over 38 months in the 
Netherlands (2 centres, n=132), Belgium (4 centres, n=189), 
Czech Republic (1 centre, n=39), Spain (8 centres, n=99), 
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Germany (3 centres, n=7), United Kingdom (2 centres, n=32), 
Norway (1 centre, n=82) and Italy (1 centre, n=16). 27 % of 
participating centres included more than 25 patients/year, 
while 45% of centres included less than 10 patients/year. 
Recruitment speed is currently 40 patients/month. Devices 
used were AMS 800TM (66.1 %), Victo Plus TM (4.2 %), ZSI 375 
TM (0.5%), Argus TM Sling (2.4%), Advance XP TM (18.1%), 
ATOMS TM (4.4 %), ProACT TM (3.3%), Virtue Sling TM (0.5%), 
Reemex TM (0.2 %) and TiLOOP (0.2 %). 56% of centres use 2 
or more techniques to treat SUI. 

The main cause of SUI was radical prostatectomy (RP) (81.6 
%), radiotherapy (RT) (5.2 %), minimally invasive  treatments 
for voiding LUTS (9.1 %), or other (4.1 %). In case of RP as 
main cause of SUI, the type of procedure was Open Prosta-
tectomy (OP)  (28.5 %), Laparoscopic Prostatectomy (17.3 
%) (LAP), Robot Assisted Radical Prostatectomy (RARP) (50.2 
%) or other (4.0 %). From these patients, 28.5% have under-
gone adjuvant RT.  40.1 % of AUS patients and 15.4 % of Sling 
patients had a history of RT. 36 (6.1 %) patients underwent 
device explant with a median time from surgery to explanta-
tion of 15 weeks (AUS) vs. 66 weeks (Sling).

INTERPRETATION OF RESULTS
Baseline data show a 2:1 distribution of AUS compared to 
other devices. The major cause of SUI was prostatectomy 
which in most cases was performed by RARP. Prospective 
collection of  prede�ned data from patients undergoing sur-
gical SUI treatment in multiple European centres will enable 
evaluation of long term e�cacy, safety and impact on QoL. 
Due to the real life setting we will be able to analyze the val-
ue of di�erent techniques but also the signi�cance of centre 
and patient characteristics. With the current inclusion rate 
planned recruitment numbers are achievable and the regis-
try will yield clinically useful and long term results.

CONCLUDING MESSAGE
Prospective multicentered data are, also for surgical treat-
ments for stress urinary incontinence in males, of utmost 
importance to select the best treatment option for patients. 
Based on non-biased data patients can select that treatment 
option that �ts them best, based on solid expectations about 
e�cacy and complications that they might encounter. 

The Saturn prospective registry helps in ful�lling these needs 
and  provides honest data about treatments which enables 
patients to select the optimal treatment, based on the possi-
bilities and experience per participating center.

Funding Unrestricted grant from Boston Scienti�c Clinical Trial Yes 
Registration Number The EAU Research Foundation # EAU-RF 2016-01 RCT
No Subjects Human Ethics Committee CMO Radboudumc Nijmegen,  the 
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IN MEN WITH A HISTORY OF RADIATION 
THERAPY
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HYPOTHESIS / AIMS OF STUDY
Stress urinary incontinence (SUI) is an unfortunate and com-
mon comorbidity associated with the treatment of prostate 
cancer. With the use of primary or adjuvant radiation therapy, 
men can develop debilitating SUI that signi�cantly impacts 
their quality of life. The Arti�cial urinary sphincter (AUS) is 
the gold standard surgical intervention for severe SUI in men 
with a history of radiation therapy. In this study, we aimed 
to evaluate our institution’s experience with AUS placement 
after radiation therapy.

STUDY DESIGN, MATERIALS AND METHODS
A retrospective chart review was completed of patients with 
a history of radiation therapy who underwent AUS place-
ment from 2003-2019. Baseline characteristics included 
demographics, type of radiation, history of radical prosta-
tectomy, number of pads used, history of stricture disease, 
and history of prior incontinence procedure. Post-surgical 
outcomes included continence status measured by pads per 
day, post-operative complications, and activation of AUS per 
protocol. Additionally, need for future procedures such as 
urethral dilation and redo/removal of AUS was evaluated.

RESULTS
130 men with a history of radiation therapy underwent AUS 
placement at our institution from 2003-2019 for urinary in-
continence. The mean follow up was 10.7 months (IQR 0.25-
63.4). Patient demographic characteristics included a mean 
age of 71.8 years, median American Society of Anesthesiolo-
gists class of 2, and a median BMI of 30.13 kg/m2. In regards 
to radiation therapy, 108 (83.1%) had external beam radia-
tion therapy, 1 (0.8%) had proton beam therapy, 6 (4.6%) had 
both brachytherapy and external beam therapy. 111 (85.4%) 
had previously undergone radical prostatectomy and 59 
(45.4%) had a history of urethral stricture disease, with the 
majority of these patients requiring dilation. 38 (29.2%) had 
a previous incontinence procedure. Of these patients, 20 
(52.6%) had previous sling, 17 (44.7%) had previous AUS, and 
1 (2.6%) had prior sling and AUS placed. Mean pads per day 
pre-operatively was 6.2 (IQR 1-20).  Post-operatively, mean 
pads per day was 1.7 (IRQ 0-20). Post-operative complica-
tions included hematoma formation (n=4, 3.1%), infection 
(n=6, 4.6%), and urinary retention (n=11, 8.5%). Additional 
procedures were required in 51 patients and included fur-
ther dilation (n=20, 15%) and AUS removal or revision (n=28, 
22%).
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INTERPRETATION OF RESULTS
Based upon the study results, it is evident that AUS place-
ment after radiation therapy can signi�cantly improve SUI as 
demonstrated by a mean 4.5 pads per day improvement in 
pad usage. AUS placement can be completed with minimal 
post-operative complications, as 21 patients experienced a 
complication within 30 days of surgery which resolved with-
out further surgical intervention. However, patients should 
be counseled regarding the potential for reoperation, as 
22% of patients required revision or removal of the AUS dur-
ing our follow up period.

CONCLUDING MESSAGE
We present the largest prospective series to date of men 
undergoing AUS placement after radiation therapy, which 
remains the gold standard surgical intervention for manage-
ment of SUI in this patient population. Our study demon-
strates that men can have signi�cant improvement with SUI 
with AUS placement. However, patients need to be counse-
led on the potential for reoperation.

Funding None Clinical Trial No Subjects Human Ethics not Req'd
Retrospective study Helsinki Yes Informed Consent No 
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PREDICTIVE FACTORS FOR URINARY 
RETENTION AFTER ROBOT-ASSISTED 
RADICAL PROSTATECTOMY
Majima T1, Funahashi Y2, Matsukawa Y2, Kajikawa K1, Sassa N1

1. Aichi medical university, 2. Nagoya univesity Graduate school of medicine

HYPOTHESIS / AIMS OF STUDY
Urinary retention is a problematic complication of robot-as-
sisted radical prostatectomy (RARP). This adverse e�ect can 
occasionally develop and lead to a reduction in quality of life, 
increased medical costs, and so on. However, the pathophys-
iology remains unclear, and there are no predictive factors 
for postoperative urinary retention. Moreover, it is unknown 
whether postoperative urinary retention is related to post-
operative lower urinary tract symptoms (LUTS) in the long 
term. The aim of this study was to investigate the factors 
contributing to urinary retention after RARP as well as the 
impact of urinary retention on postoperative LUTS.

STUDY DESIGN, MATERIALS AND METHODS
This was a retrospective, single-center study. We assessed 
963 patients who had undergone RARP for prostate can-
cer between May 2010 and January 2020 at our institution. 
RARP was carried out via the transperitoneal approach with 
six ports. Postoperative urinary retention was de�ned as uri-
nary retention developing within 3 days after removal of the 
urethral catheter. We evaluated the relationships between 

postoperative urinary retention and the following factors: 
age, body mass index, prostate volume, preoperative in-
ternational prostate symptom score (IPSS), intraoperative 
hemorrhage, nerve-sparing surgery, lymph node dissection, 
vesicourethral anastomosis methods (barbed suture or no-
barbed suture), and the time of urethral catheter removal. 
Furthermore, we evaluated the di�erence in postoperative 
IPSS 12 months after surgery between patients with and 
without urinary retention.

RESULTS
The urethral catheter was removed, on average, 5.4±1.5 days 
after RARP. Of the 963 patients, 33 (3.4%) developed urinary 
retention after RARP. All 33 patients were treated with a tem-
poral indwelling urethral catheter or intermittent self-cathe-
terization. Only 3 patients developed anastomotic strictures 
subsequently. Univariate analysis showed that preoperative 
IPSS question 1 (incomplete emptying) and nerve-sparing 
surgery were signi�cantly associated with urinary reten-
tion after RARP (p=0.02 and 0.04, respectively). Multivariate 
analysis also showed that these factors were signi�cantly 
associated with urinary retention after RARP (incomplete 
emptying: odds ratio [OR], 1.34; p=0.03; 95% con�dence in-
terval [CI], 1.03–1.75; nerve-sparing surgery: OR 0.24; p=0.02; 
95%CI, 0.07–0.81) (Table 1). Furthermore, multivariate analy-
sis showed that preoperative IPSS question 5 (weak stream; 
OR, 1.63; p<0.001; 95% CI, 1.35–1.96) and postoperative 
urinary retention (OR, 3.24; p=0.03; 95% CI, 1.10–9.52) were 
signi�cantly associated with postoperative IPSS question 5 
(Table 2). In contrast, postoperative urinary retention was 
not signi�cantly associated with other postoperative IPSS 
domains.

INTERPRETATION OF RESULTS
Our study indicates that (1) post RARP surgery, urinary re-
tention is associated with the preoperative sensation of 
incomplete emptying and nerve-sparing surgery and (2) 
postoperative urinary retention leads to the postoperative 
sensation of weak stream 12 months after the RARP surgery. 
Since postoperative urinary retention was not associated 
with prostate volume in this study, preoperative detrusor 
underactivity may be one of the underlying mechanisms of 
postoperative urinary retention. In addition, moderate anas-
tomotic stricture may occur after urinary retention as these 
patients in this study experience postoperative sensation 
of a weak stream. It is possible that nerve-sparing surgery 
could prevent postoperative urinary retention and the fol-
lowing anastomotic stricture via preservation of urethral 
blood supply. Further studies are required to con�rm this.

CONCLUDING MESSAGE
Postoperative urinary retention is associated with preoper-
ative sensation of incomplete emptying and nerve-sparing 
surgery. Since patients with postoperative urinary retention 
could have LUTS in the long term, they require careful fol-
low-up.
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POST RADICAL PROSTATECTOMY 
INCONTINENCE: DIAGNOSIS OF 
DYSFUNCTION, OUTCOME AND REVISION 
RATE IN A PROSPECTIVE SET OF 293 
SUCCESSIVE PATIENTS WITH A UNIFORM 
DIAGNOSTIC WORKUP.
Wyndaele M1, Linders S1, Rosier P1

1. University Medical Center Utrecht

HYPOTHESIS / AIMS OF STUDY
Incontinence after radical prostatectomy (PRPi) a�ects the 
patient’s quality of life. Adequate selection of treatment 
depends on correct diagnosis. The prevalence of sphincter 
de�ciency in this group of patients is high. Pelvic �oor train-
ing (PFT) is e�ective in many patients and is usually �rst line 
management. In a proportion of patients however, bother-
some incontinence remains after 6 months of conservative 
measures and PFT. Many of these patients request further 
treatment. In one (US-cancer) outcomes surveillance  1,057 
out of 16,348 men (6%) had undergone at least 1 inconti-
nence procedure. In 34% of these, arti�cial urinary sphinc-
ter placement was the only procedure performed. PMID: 
230175282013. In a more recent study, based on insurance 
data, 1,068 out of 29,287 men (3.6%) were treated with in-
continence surgery. PMID: 31642741. Predicting success of 
surgical treatment for male incontinence , based on severity 
of incontinence (symptoms or volume loss) or urodynam-
ic parameters (leak point pressure, detrusor overactivity or 
compliance), has not been very succesful.1,2 In an analysis of 
PRPi in combination with frequent voiding and or small blad-
der capacity, detrusor overactivity was not found to have an 
impact on the overall outcome although small capacity pre-
dicted frequent voiding after implantation. PMID: 21497853 
Various methods have been published for PRPi urodynamic 
assessment, but standardization is lacking.3 We are a tertiary 
referral center for arti�cial sphincter implantations and de-
signed a standardized urodynamic workup to evaluate PRPi. 
From our pool of patients with uniform diagnostic data and 
management follow-up, we aimed to analyze the value of in-
dividualized speci�c and objective diagnosis of dysfunction 
and its role in treatment outcome.

STUDY DESIGN, MATERIALS AND METHODS
237 Patients referred between Jan 2006 and July 2019 with 
PRPi or post prostatectomy were mean age 68.7 (43-86) 
years at the time of urodynamic investigation; 49.7 months 
after the index-surgery (4-218 months). Of all patients 12% 
had treatment for (neo-bladder-neck) strictures, 8% had 
failed sling(s) or failed cu�(s) (4%) or bulking (2%). Pelvic 
�oor exercise programs according to local protocols were 
completed by 58% of patients with moderate or positive 
e�ects in 29% of the patients. 61% had no urine loss while 
asleep. 58% of the patients voided on the toilet more than 
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once a day and 74% used condom catheter or diapers. The 
other patients ‘only’ used pads. When referred to our hospital 
for further investigation 50% was on (or had tried) anticho-
linergic treatment. Two patients died during the recruitment 
period. Subtraction urodynamic studies were done in sitting 
position with 9F transurethral catheter with room tempera-
ture saline with medium �ll-rate. All studies were performed 
according to (ICS) standard urodynamic practice and have 
concentrated on the demonstration of incontinence. We 
used a treatment simulating urodynamic investigation tech-
nique (TSUIT) allowing focus on the storage and emptying 
capacity of the bladder while preventing leakage, to simu-
late the situation after incontinence surgery. We have done 
so by simply (self-) squeezing of the penis during cystometry 
up to a tolerable volume. We report cystoscopy, PAD-test re-
sults and urodynamic results.

RESULTS
The urodynamic technique was well accepted and appre-
hended by the patients. Table 1 shows; that the mean blad-
der capacity using the TSUIT was 355 ml (range 150-1000 
ml) in these patients (who usually continuously leak while 
physically active). 62% had a normal bladder storage phase, 
without detrusor-overactivity and with a normal sensation 
of bladder �lling. In 31%, the storage phase was abnormal 
because of detrusor overactivity and in 27% patients be-
cause of reduced compliance. Four patients (7%) had ob-
structed voiding on pressure �ow analysis. Purely based on 
TSUIT, we advised a sphincter prosthesis to 148 patientsand 
90 patients were advised against; Two patients ultimately 
did not undergo the surgery. The table shows signi�cantly 
di�erent urodynamic results in the patients with a negative 
advise, speci�cally a severely reduced bladder capacity, det-
rusor overactivity or other �lling phase abnormalities. Blad-
der outlet obstruction was a voiding phase marker leading 
to advize against an arti�cial sphincter. In 28 patients (19%) 
the prosthesis was revised. Their pretreatment results did 
not di�er from the implanted group in total.

INTERPRETATION OF RESULTS
This analysis shows that rational selection of patients for a 
sphincter prosthesis has ensured optimal outcome. Only 6% 
of patients were incontinent after prosthesis placement and 
only 4% needed auxiliary medical management. Only 19% 
of these had device failure, unrelated to their lower urinary 
tract dysfunction. 37% of patients had clinically signi�cant 
LUT dysfunction when �lling was allowed above the in-
continence volume up to 400mL or earlier when limited by 
strong desire to void or pain. Only a small proportion had 
urethral of neo-bladder neck stenosis. The feedback of the 
urodynamic results has been helpful in counselling these pa-
tients. Patients who were advised against an arti�cial sphinc-
ter were managed conservatively or (strictures) surgically. A 
proportion of patients received a prosthesis after secondary 
successful individualized conservative management.

CONCLUDING MESSAGE
The treatment-simulating urodynamic investigation tech-
nique for patients with incontinence after radical prosta-
tectomy, mimicking the situation after sphincter prosthesis 
surgery, is feasible with no (extra) patient discomfort over 
standard urodynamic technique. The test results are relevant 
for selection of treatment and anticipation of lower urinary 
tract function after restored sphincter function. In our hands, 
continence rate after implantation is 73% without auxiliary 
management and the (medium term 5-10y) revision rate is 
low,

FIGURE 1
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HEALTH RELATED QUALITY OF LIFE WITH 
HIGH RISK LOCALIZED PROSTATE CANCER: 
RETROSPECTIVE STUDY OF ROBOT-ASSISTED 
LAPAROSCOPIC RADICAL PROSTATECTOMY 
VERSUS RADIATION THERAPY
Hikita K1, Honda M1, Kimura Y1, Iwamoto H1, Tsounapi P1, Morizane S1, 
Takenaka A1

1. Division of Urology, Department of Surgery, Tottori University Faculty of 
Medicine

HYPOTHESIS / AIMS OF STUDY
Radical prostatectomy and radiotherapy are standard treat-
ments for localized prostate cancer. When making decisions 
about treatment, it is important to not only consider medical 
information and complications, but also the impact on qual-
ity of life (QOL) after treatment. Our purpose was to compare 
QOL after robot-assisted laparoscopic radical prostatectomy 
(RARP) versus radiation therapy with high risk localized pros-
tate cancer retrospectively.

STUDY DESIGN, MATERIALS AND METHODS
Patients with high risk localized prostate cancer receiving 
RARP (Group A), intensity-modulated radiation therapy 
(IMRT) (Group B) and brachytherapy combined with external 
beam radiation therapy (EBRT) (Group C) at our department 
between October 2010 and March 2017 were enrolled in this 
study. QOL was assessed using the Expanded Prostate Can-
cer Index Composite (EPIC) before treatment and 1, 3, 6, 12, 
18, 24, and 36 months post-treatment in each group. Urinary, 
bowel, sexual domains and satisfaction were evaluated.

RESULTS
Complete responses to the questionnaire were obtained 
from 131/152 patients receiving RARP, 87/121 patients re-
ceiving IMRT, 50/93 patients receiving brachytherapy with 
EBRT. Table 1 showed patients characteristics. Patients in 
Group C had higher clinical stage and higher Grison score 
compared to other groups.

For urinary summary score, Group A was lower than the oth-
er groups within 12 months after treatment, but there was 
no signi�cant di�erence after 18 months.

For urinary function and bother, Group A was lower than 
the other groups until the 12 months, but improved after 18 
months. This may a�ect improving urinary incontinence.

For the Bowel summary score, all groups declined in after 
one month, but then improved. Then it was signi�cantly 
higher in Group A compared to the other groups. Group A 
improved to the same extent as before the treatment, but 
the other groups were lower than before the treatment. For 
Bowel function and bother were lower after one month in 

all Groups. Group A was improved over the time thereafter, 
but the other two Groups remained lower than before treat-
ment.

For satisfaction, there was no signi�cant di�erence in all 
Groups.

INTERPRETATION OF RESULTS
This study demonstrated that the QOL after RARP was infe-
rior at 1 month compared with radiotherapy, however, the 
QOL subsequently improved, and was better than in radio-
therapy patients’ after 6 months. These �ndings could help 
to select treatment for localized prostate cancer and provide 
information to support decision-making by patients and 
healthcare professionals.

CONCLUDING MESSAGE
Our study suggested that QOL was inferior at 1 month after 
RARP, however, recovered at 12 months after RARP and was 
better than IMRT and brachytherapy combined with EBRT. 
These di�erence in urinary and bowel QOL should be con-
sidered in selecting the treatment.

FIGURE 1

FIGURE 2
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CUMULATIVE SUMMATION (CUSUM) 
ANALYSIS OF LEARNING CURVES FOR 
MULTIPLE OUTCOMES OF MALE SLING 
PLACEMENT FOR POST-PROSTATECTOMY 
URINARY INCONTINENCE
Sacco E1, Bientinesi R1, Gandi C1, Vaccarella L1, Racioppi M1, Di 
Gianfrancesco L1, Palermo G1, Ragonese M1, Totaro A1, Pierconti F1, Bassi P1

1. Urology and Nephrology Dept., Fondazione Policlinico Universiario Agostino 
Gemelli IRCCS, Università Cattolica del Sacro Cuore, Roma, Italy

HYPOTHESIS / AIMS OF STUDY
Male sling placement has been proved to be an e�ective 
treatment for postprostatectomy urinary incontinence (PPI). 
The existence of a learning curve (LC) has been established 
for sling surgery in females [1]. Male sling implantation has 
several critical steps and may potentially involve a LC. Scant 
and con�icting data are available on this topic that may have 
implications concerning training and evaluation of surgeons. 
We aimed to perform a LC analysis of a single surgeon’s ex-
perience of sling placement evaluating multiple outcomes.

STUDY DESIGN, MATERIALS AND METHODS
From Jan. 2013 to Dec. 2018, consecutive patients with PPI 
undergoing sling placement at our institution were includ-
ed. Only patients that underwent implantation of the same 
sling (TiLOOP Male) were included. Exclusion criteria includ-
ed previous sling, incontinence due to causes di�erent from 
radical prostatectomy, and follow-up lower than 12 months. 

TiLOOP Male, a 2-arm titanium-coated �xed retrourethral 
sling, was implanted using an inside-out, single-incision 
standard technique, leaving the bulbourethral muscle in 
place and attaining the cranial relocation of the proximal 
bulbar urethra [2].

LCs were derived by the cumulative sum (CUSUM) control 
chart analysis using the cumulative observed minus expect-
ed failure method [3]. Expected values were obtained from 
published literature. 

The primary outcome was the 12-months failure of objec-
tive cure (no pad use or 1 dry “security” pad). Secondary out-
comes included 12-months failure of overall objective suc-
cess de�ned as cure plus improvement (reduction of at least 
50% of the pad count), 12-months failure of subjective suc-
cess evaluated with PGI-I, operative time>60 minutes, need 
for further incontinence surgery (performed or scheduled) 

and overall complications occurrence. To adjust for case-mix, 
multivariate logistic regressions were performed using surgi-
cal order, adjusted for age, BMI, incontinence severity, pelvic 
irradiation, and previous urethrotomy, to predict outcomes.

RESULTS
Sixty-�ve patients (mean age 68 ±5.8 years) with a mean fol-
low-up of 46.2 ±20.5 months were included. CUSUM analy-
ses revealed clear LC e�ects for continence outcomes, oper-
ative time and need for further incontinence surgery, but not 
for complications occurrence. LC e�ect was graphically more 
evident for objective cure than for overall objective success, 
with a plateau achieved after 59 cases (Figure 1).

At multivariate analyses, surgical order (OR=0.96; CI:0.93-
0.99;p=0.031) and irradiation (OR=10.7; 95%CI:1.18-
97.1; p=0.035) were statistically signi�cant for predicting 
12-months failure of objective cure, while irradiation was 
the sole variable independently predicting 12-months 
failure of overall objective success (OR=27.4; 95%CI: 4.8-
156.3;p=0.000). Surgical order and irradiation were also in-
dependent predictors of 12-months failure of subjective suc-
cess and of need for further incontinence surgery.

INTERPRETATION OF RESULTS
A rather long learning curve was observed in our series of 
sling placement to achieve stable pro�ciency, especially 
when objective cure was considered as continence out-
come, independently from main factors involved in patient 
selection.

CONCLUDING MESSAGE
Individualized structured training with expert mentorship 
for urologists naïve in male sling surgery should likely ben-
e�t patients treated in the initial surgeon’s experience. This 
study supports the CUSUM analysis as an e�ective method 
for surgeons’ self-appraisal to prompt continuous quality im-
provement.

FIGURE 1

Cumulative summation (CUSUM) observed minus expected plots of se-
quential monitoring of failure of objective cure. Expected rate was set 
at 50%. The curve moves upward if there are more failure than expected 
and downward if there are fewer.
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URINARY INCONTINENCE SYMPTOMS, 
SEVERITY, AND ASSOCIATED 
CHARACTERISTICS IN GAY AND BISEXUAL 
PROSTATE CANCER SURVIVORS ENROLLED 
IN A RANDOMIZED CLINICAL TRIAL OF AN 
ONLINE REHABILITATION PROGRAM FOR 
URINARY AND SEXUAL DYSFUNCTION
Talley K1, Polter E1, Haggart R1, Kohli N1, Konety B1, Mitteldorf D2, Ross M1, 
West W1, Wheldon C3, Wright M1, Rosser B1

1. University of Minnesota, 2. Malecare, 3. Temple University

HYPOTHESIS / AIMS OF STUDY
Urinary incontinence is a common persistent symptom af-
ter prostate cancer treatment, yet little is known about how 
its occurrence may di�er for sexual and gender minorities. 
The aims of this study are to 1) describe urinary incontinence 
symptoms and severity experienced by gay and bisexual 
men (GBM) treated for prostate cancer, 2) identify if urinary 
incontinence symptoms and severity di�er by the type of 
prostate cancer treatment, and 3) identify characteristics as-
sociated with severity of urinary incontinence.

STUDY DESIGN, MATERIALS AND METHODS
Design: Baseline characteristics of 400 GBM enrolled in Re-
store 2, a randomized controlled trial testing the e�cacy of 
an online rehabilitation program for urinary and sexual dys-
function after prostate cancer treatment. 

Methods: Participants were self-identi�ed gay and bisexual 
prostate cancer patients in the United States  recruited main-
ly from online dating sites, prostate cancer survivor support 
groups, and social networking sites. Eligible participants had 
to have been diagnosed with prostate cancer with curative 
treatment (e.g., prostatectomy or radiation) completed, on-

going, or scheduled within 2 months of baseline. Partici-
pants were excluded if they did not speak English �uently 
or lived outside the United States. Baseline data was collect-
ed online using Qualtrics software© prior to participants’ 
being randomly assigned to a treatment or control group. 
Urinary incontinence symptoms and severity were meas-
ured with the International Consultation on Incontinence 
Questionnaire – short form (ICIQ). Participants self-reported 
their cancer treatment as surgery, radiation, surgery and ra-
diation, or treatment other than surgery and radiation (e.g., 
cryotherapy, hormone therapy or chemotherapy). The fol-
lowing self-reported demographic, health, and cancer status 
characteristics were used to determine their association with 
urinary incontinence severity: age, race, obesity, number of 
alcoholic drinks consumed in a typical day, self-reported 
health, number of comorbidities, time since diagnosis and 
treatment, prostate cancer stage and Gleason score at time 
of diagnosis and type of cancer treatment. Descriptive sta-
tistics were used to describe sample characteristics, urinary 
incontinence symptoms and severity. Analysis of variance 
(for continuous variables) and chi-square tests (for categori-
cal variables) were used to determine if urinary incontinence 
symptoms or severity di�ered by the type of prostate cancer 
treatment. Linear regression and Pearson correlation coe�-
cients were used to determine what characteristics were as-
sociated with urinary incontinence severity.

RESULTS
Participants had a mean age of 63.5 years, were 5.3 years 
on average past treatment, and were treated with surgery 
(59%), radiation (28%), surgery and radiation (11%) or treat-
ment other than surgery and radiation (2%). Over 80% of 
participants reported any urinary incontinence and 43% 
experienced at least daily incontinence.  The most common 
urinary incontinence symptoms were stress, post-void drib-
bling, urge and incontinence without awareness. Less com-
mon symptoms were nocturnal enuresis, mixed stress and 
urge, and continuous incontinence (see Table). Incontinence 
severity reported as the mean(SD) ICIQ score was 6.56(4.86) 
for the entire sample. Incontinence severity di�ered by can-
cer treatment (p<0.01). Patients treated with surgery & radia-
tion had the highest ICIQ scores followed by surgery patients, 
radiation patients, and other treatment patients (see Table). 
Patients treated with surgery and radiation or surgery only 
were more likely to experience stress urinary incontinence 
(p<0.1) and insensible urinary incontinence incontinence 
(p<.01), while those treated with radiation only were more 
likely to experience urgency urinary incontinence (p<0.01).  
Urinary incontinence severity was associated with obesity 
(r=0.14, beta [95% CI] = 1.76 [0.51, 3.00]), poorer self-report-
ed health (r=-0.25, beta [95% CI] = -0.08 [-0.11, -0.05]), and an 
increased number of co-morbidities (r=0.18, beta [95% CI] = 
0.62 [0.28, 0.96]). Urinary incontinence severity was not asso-
ciated with age (r=-0.03, beta [95% CI] = -0.02 [-0.09, 0.05]), 
race (r=-0.0001, beta [95% CI] = 0.001 [-1.41, 1.41]), Gleason 
score at diagnosis (r=0.02), prostate cancer stage at diagno-



ICS 2020 • S111

Thursday 19th November

sis (r=0.07), time since diagnosis (r=0.06, beta [95% CI] = 0.06 
[-0.03, 0.16]) or time since treatment (r=0.03, beta [95% CI] = 
-0.33 [-1.28, 0.63]).

INTERPRETATION OF RESULTS
These �ndings represent the �rst reports of urinary inconti-
nence symptoms, severity, and associated characteristics for 
gay and bisexual prostate cancer survivors - providing new 
knowledge on potential health disparities and treatment tar-
gets for sexual minorities in this area. Urinary incontinence 
symptoms were associated with the type of prostate can-
cer treatment. Patients treated with surgery and radiation 
or surgery alone experienced greater severity of urinary 
incontinence and more symptoms of stress urinary inconti-
nence and insensible urinary incontinence. Patients treated 
with radiation only experienced more symptoms of urgen-
cy urinary incontinence. Urinary incontinence severity was 
associated with obesity, poor self-reported health, and an 
increased number of co-morbidities, but not with prostate 
cancer status at the time of diagnosis or time since diagno-
sis. Study limitations include the use of a cross sectional de-
sign that prohibits causal inference, and results that may not 
generalize beyond GBM interested in enrolling in an online 
rehabilitation program for urinary and sexual dysfunction. 
The prevalence of urinary incontinence and its severity may 
be higher than that for GBM not interested in rehabilitation.

CONCLUDING MESSAGE
The type of prostate cancer treatment, obesity, co-morbid-
ity, and poor self-rated health were associated with urinary 
incontinence symptoms and severity in GBM prostate can-
cer survivors. Treatments for GBM treated surgically should 
focus on treatments for stress urinary incontinence and in-
sensible urinary incontinence, while those for GBM treated 
with radiation should focus on treatments for urgency uri-
nary incontinence. Understanding these symptoms will help 
tailor treatments for this underserved population of sexual 
and gender minorities.

FIGURE 1

Table 1. Di�erence in Urinary Incontinence Symptoms and Severity by 
Type of Prostate Cancer Treatment Among Gay and Bisexual Men
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DOES PENILE REHABILITATION WITH PDE-
5 INHIBITORS AFTER ROBOT-ASSISTED 
RADICAL PROSTATECTOMY AFFECT URINARY 
INCONTINENCE, ERECTILE DYSFUNCTION, 
AND QUALITY OF LIFE? A PROPENSITY 
SCORE-MATCHED ANALYSIS
Kimura Y1, Honda M1, Teraoka S1, Panagiota T1, Morizane S1, Hikita K1, 
Takenaka A1

1. Department of Urology, Tottori University Faculty of Medicine

HYPOTHESIS / AIMS OF STUDY
Recent reports suggest that phosphodiesterase-5 (PDE-5) 
inhibitors are e�ective against lower urinary tract dysfunc-
tion, including storage dysfunction [1]. There have also been 
reports that penile rehabilitation using PDE-5 inhibitors in-
�uence erectile dysfunction after robot-assisted radical pros-
tatectomy (RARP) [2]. However, the e�ect of penile rehabili-
tation on urinary incontinence after RARP and health-related 
quality of life (QOL) is unclear. In this study, we examined the 
e�ects of penile rehabilitation after RARP on incontinence 
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and QOL with adjustment by propensity score matching 
(PSM).

STUDY DESIGN, MATERIALS AND METHODS
The study included patients who underwent RARP in our 
department from October, 2010 to August, 2019. The pa-
tients who 1. had an observation period of less than two 
years, 2. did not answer the International Index of Erectile 
Function (IIEF) questionnaire preoperatively, or 3. received 
pre- or post-operative hormone and radiation therapy were 
excluded. For penile rehabilitation, a PDE-5 inhibitor (tada-
la�l 20 mg) was administered twice a week for 1–6 months 
after surgery. We used the Short Form Health Survey (SF)-8 
questionnaire, the IIEF questionnaire (question 1 and EF-do-
main), and the Expanded Prostate cancer Index Composite 
(EPIC) questionnaire (sexual function subscale (SFS); urinary 
domain summary score (USS): urinary irritative subscale 
(UIR); urinary bother subscale (UBS); urinary incontinence 
subscale (UIN); and urinary function subscale (UFS)). The rel-
evant evaluation items in SF-8 were physical function (PF), 
role physical (RP), bodily pain (BP), general health (GH), vital-
ity (VT), social functioning (SF), role emotional (RE), mental 
health (MH), physical component summary (PCS), and men-
tal component summary (MCS). The questionnaires were 
collected preoperatively and postoperatively at 1, 3, 6, 9, 12, 
18 and 24 months. Postoperative urinary incontinence was 
assessed at scheduled visits 1, 3, 6, 9, 12, 18, and 24 months 
after the RARP. Patients who used no security liner pads were 
considered to have urinary continence and those who used 
one or more security liner pads per day were considered to 
have urinary incontinence. We investigated the relationship 
between the presence or absence of penile rehabilitation 
and pre- and post-operative urinary incontinence, health-re-
lated QOL, and erectile function, with adjustment by PSM.

RESULTS
Of the 257 patients who met the enrolment criteria, 95 pa-
tients were in the penile rehabilitation group (PR group) 
and 162 patients were in the nonpenile-rehabilitation group 
(non-PR group). Patients in the PR group were signi�cantly 
younger and had a higher preoperative IIEF Q1 score, a high-
er preoperative IIEF EF-domain score, and a longer total sur-
gical time than the non-PR group. After PSM, there were 156 
e�ective analyses, of which 78 were in the PR group (mean 
age 64.9 ± 6.0 years) and 78 were in the non-PR group (mean 
age 64.6 ± 5.2 years). There was no signi�cant di�erence in 
demographic factors between the two groups after PSM. In 
the IIEF Q1 and EF-domain scores, there were no signi�cant 
di�erences between the two groups one month postopera-
tively, but there were signi�cantly higher di�erences in the 
PR group 3–18 months and 3–24 months postoperatively 
as compared to the non-PR group (p < 0.001). The recovery 
rates for urinary incontinence (the pad free rate) after the 
RARP were 16.7%, 33.3%, 47.4%, 55.1%, 62.8%, 66.7%, and 
72.4% in the non-PR group and 29.5%, 46.2%, 59.0%, 62.8%, 
67.5%, 71.1%, and 71.1% in the PR group at 1, 3, 6, 9, 12, 18, 

and 24 months, respectively. There was no signi�cant di�er-
ence in the recovery rate of urinary incontinence between 
the two groups. In EPIC, the SFS score was signi�cantly high-
er di�erences in the PR group 3–24 months as compared to 
the non-PR group (p < 0.001). The USS, UIR, UBS scores were 
signi�cantly higher in the PR group 3-6 months postopera-
tively (p < 0.05), and the UBS scores were signi�cantly higher 
in the PR group 9 months postoperatively (p < 0.05). In SF-
8, the GH, VT, SF, RE, MH, and MCS scores were signi�cantly 
higher in the PR group three months postoperatively (p < 
0.05), and the SF, RE, MH, and MCS scores were signi�cantly 
higher in the PR group six months postoperatively (p < 0.05).

INTERPRETATION OF RESULTS
In all patients before PSM, the preoperative IIEF Q1 and 
EF-domain scores were signi�cantly higher in the PR group 
than those in the non-PR group. This study was not a ran-
domized trial and patients who requested PR might have 
had a high level of sexual activity, hence it was likely that the 
scores would have been high even before surgery and one 
month postoperatively. After PSM, these groups were no 
longer signi�cantly di�erent preoperatively and one month 
postoperatively and the baseline seemed to be consistent. 
Three months postoperatively, with adjustment by PSM, the 
values were signi�cantly higher in the PR group and the ef-
fect of PR was evident. In addition, this e�ect was long-last-
ing, persisting beyond 9 months postoperatively. The rate of 
improvement in the urinary incontinence of the PR group 
tended to be slightly better in the early postoperative pe-
riod, but there was no signi�cant di�erence between the 
two groups. However, there were signi�cant improvement 
in EPIC scores (USS, UIR and UBS) from 3 months postopera-
tively, indicating that PR may improve urinary-related quality 
of life. Concerning health-related QOL, some scores were sig-
ni�cantly higher in the PR group, and it was considered that 
PR also improved the health-related QOL.

CONCLUDING MESSAGE
Our results suggest that PR with PDE-5 inhibitor after RARP 
improves erectile function, health-related and urinary-relat-
ed QOL.

FIGURE 1



ICS 2020 • S113

Thursday 19th November

FIGURE 2
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IMPACT OF URETHROVESICAL ANASTOMOTIC 
LEAKAGE POST RARP ON EARLY AND LATE 
CONTINENCE RECOVERY : A SINGLE CENTRE 
STUDY

Emara S1, Alhasso A1, Ibrahim I2, Daniel G1, McNeil A1

1. NHS LOTHIAN, 2. NHS Glasgow and Clyde

HYPOTHESIS / AIMS OF STUDY
Vesicourethral anastomosis leaks are not uncommon fol-
lowing RARP. In this study we are trying to �nd out if anas-
tomotic leakage has an e�ect on continence recovery post 
RARP on both short and long terms. Our objective was to 
retrospectively review all patients operated at our centre by 
2 di�erent surgeons to assess the impact of the presence of 
a leak on early and late urinary continence using patient re-
port outcome measures.

STUDY DESIGN, MATERIALS AND METHODS
We retrospectively evaluated post-operative cystograms 
for leakage from urethrovesical anastomosis in 184 patients 
who had RARP in our department. The degree of continence 
was determined by number of pads, ICIQ-UI-SF, EPIC26. 
These �ndings were compared with other parameters; pa-
tients age, body mass index (BMI), salvage radiotherapy, pre-
vious pelvic surgery, post operative complications, tumour 
T-stage, Gleason score and surgical technique used. Data 
was collected from our electronic patient record and tabu-
lated in microsoft excel. Data was assessed for distribution 
and chi squared testing performed, p value for signi�cance 
<0.05.

RESULTS
Among 184 patients who had RARP at our institute we 
identi�ed 27 patients (14.8%) who had a leak on their rou-
tine post-operative cystograms done at 10-14 days post 
operatively. There was no statistically signi�cant di�erence 
between late urinary incontinence and the presence of 
anastomotic leakage at cystogram. This was also true when 
adjusted for other parameters such as patient T stage, PSA 
or BMI.

INTERPRETATION OF RESULTS
Patient characteristics:

Men’s age ranged from 44 to 78, mean age was 67.3. Their 
body mass indices ranged from 20 to 38.6, with mean BMI 
28.09. At 6 weeks post operative 52 patients (28.4%) were 
completely continent, using no pads. On the otherside 32 
patients (17.4%) used more than 3 pads per day. Inbetween 
there were 94 patients (51%) that used from 1 to 3 pads 
per day. Fourty four patients (24%) used 1 pad, 28 patients 
(15.3%) used 2 pads, 22 patients (12%) used 3 pads. At 12 
months post operative 114 patients (62.3%) were complete-
ly continent, using no pads. On the otherside 17 patients 
(9.3%) used more than 3 pads per day. Inbetween there were 
46 patients (25.1%) that used from 1 to 3 pads per day. Thirt 
two patients (17.5%) used 1 pad, 5 patients (2.7%) used 2 
pads, 9 patients (4.9%) used 3 pads.

Only 11 patients (6%) have received salvage radiotherapy. 
Eight patients had previous pelvic surgery in the form of her-
nia repair, TURP, or colorectal surgery. 

Surgery characteristics:

Prostatectomies were done by 3 expert surgeons at our insti-
tute. One hundred thirty one prostatectomies (71.6%) were 
done by nerve sparing technique, while 50 prostatectomies 
(27.3%) were done by non nerve sparing technique. Apart 
from urinary incontinence, erectile dysfunction, leakage 
from urethrovesical anastomosis, 15 patients had postoper-
ative complications.

Cystograms: 

All patients had a cystogram at 2 weeks post-operative be-
fore twoc. Twenty seven patients (14.8%) had leakage on 
cystogram. Leakage from both sides,  right side alone, left 
side alone, right posterolateral, left posterolateral, anterior, 
posterior was shown in 7, 3, 5, 5, 4, 1, 2 cases respectively.

Tumour characteristics:

According to histopathological examination of radical 
prostatectomy specimen, 92 specimens (51%) showed T2 
disease, while 68 specimens (38%) showed T3a disease, 20 
specimens showed (11%) T3b disease, and only 1 specimen 
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(0%) showed T4 disease. Regarding gleason score, 140 pa-
tients (76.5%)were gleason 7, then 24 patients(13.1%) were 
gleason 6, 14 patients (7.7%) were gleason 8, 5 patients 
(2.7%) were gleason 9.

Correlation between urinary incontinence and leakage 
through urethrovesical anatomsis, and other parameters:

When comparing between group of no leakage and group 
who had leakage on cystogram, with respect to age and BMI,  
no statistical signi�cance was found.

When comparing between group of no leakage and group 
who had leakage on cystogram, with respect to number of 
pads used at 6 weeks and 12 months,  no statistical signi�-
cance was found. 

When comparing between group of no leakage and group 
who had leakage on cystogram, with respect to surgical 
technique (whether nerve sparing or non nerve sparing), 
previous pelvic surgery, post operative complications (other 
than incontinence, leakage, and impotence), salvage radio-
therapy, no statistical signi�cance was found. 

When comparing between group of no leakage and group 
who had leakage on cystogram, with respect to Gleason 
score and T stage of prostate cancers,  no statistical signi�-
cance was found. 

When comparing between group of no leakage and group 
who had leakage on cystogram, with respect to ICIQ-UI-SF 
and EPIC26 at early(<3months) and late (>6months) follow 
up, no statistical signi�cance was found. 

No statistically signi�cant correlation was found be-
tween ICIQ-UI-SF and EPIC26 at early(<3months) and late 
(>6months) follow up from one side and the other param-
eters (Age, BMI, Tstage, Radiotherapy, Surgical technique, 
previous pelvic surgery, post-operative complications) from 
the other side.

CONCLUDING MESSAGE
We found no clear link between vesicourethral anastomotic 
leak and urinary incontinence post RARP. Age, BMI, Salvage 
radiotherapy, previous pelvic surgery, Tstage, gleason score 
did not lead to a statistically signi�cant di�erence.

Funding Didn't need funding. Clinical Trial No Subjects Human Ethics not 
Req'd This study was given approval by the head of quality improvement at 
NHS Lothian. Helsinki not Req'd This study was given approval by the head 
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MILITARY SEXUAL TRAUMA AND VOIDING 
DYSFUNCTION IN FEMALE VETERANS
Shenk C1, Gemoets D2, Lian F1, Chang-Kit L1, Wol� G3

1. Albany Medical Center, 2. Albany Stratton VA Medical Center, 3. Albany 
Medical Center, Albany Stratton VA Medical Center

HYPOTHESIS / AIMS OF STUDY
Women currently make up 17% of active military personnel 
and make up the fastest growing segment of new Veterans 
Health users [1].  Post deployment health and readjustment 
issues among women veterans have been identi�ed as a pri-
ority toward building a quality improvement research agen-
da for women. Military Sexual Trauma (MST), as de�ned by 
Federal Law (Title 38 U.S. Code 1720D), is “the psychological 
trauma, which in the judgement of a VA mental health pro-
fessional, resulted from a physical assault of a sexual nature, 
battery of a sexual nature, or sexual harassment which oc-
curred while in the Veteran was serving on active duty, ac-

tive duty for training, or inactive duty training.” Cohort anal-
yses of the civilian population have shown that there is an 
association between sexual abuse history and pelvic pain, 
interstitial cystitis, gastrointestinal complaints, vulvodynia, 
and vasomotor symptoms[2]. The purpose of our study is to 
investigate the relationship between MST and Lower Urinary 
Tract Symptoms (LUTS) in the female VA population.

STUDY DESIGN, MATERIALS AND METHODS
This is a retrospective chart review utilizing VA electronic 
health records. We included all women who answered either 
yes or no to the standard screening question for MST as of 
12/31/2014 and who had complete covariate data. We used 
logistic regression with LUTS diagnosis between 1/1/2010 
and 12/31/2014 coded as the yes response and MST as the 
predictor along with possible confounding variables for 
adjustment (age, BMI, blood pressure, race, ethnicity, diag-
nosis of PTSD, HTN, diabetes, and history of mental health 
treatment visits). In each cohort we assessed for the follow-
ing diagnostic codes commonly found with LUTS: interstitial 
cystitis/bladder pain syndrome, incontinence, over-active 
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bladder, urinary urgency, urinary frequency, urge urinary 
incontinence, stress urinary incontinence, recurrent UTI, 
chronic UTI, fecal incontinence, dyspareunia, voiding dys-
function, urinary retention, dysuria. We will also queried for 
interventions related to LUTS: cystoscopy, prescription of 
OAB medications (oxybutynin, trospium, tolterodine, Flo-
max, elmiron), referral to pelvic �oor physical therapy, or vis-
its to a urologist.

RESULTS
In total we had 311,298 patients, with 31,952 of these 
screening positive for MST. After further analysis 10,360 of 
the 31,952 patients screening positive for MST were also de-
termined to have LUTS. Based on this analysis patients re-
porting military sexual trauma have a 13.3% greater odds of 
having LUTS (95% CI for OR: (1.10, 1.17).  PTSD increases odds 
of LUTS by 21.8% (CI: 1.18, 1.26).

INTERPRETATION OF RESULTS
Female veterans with a history of MST have an increased 
likelihood of being diagnosed with LUTS compared to those 
without MST. This association could potentially guide prop-
er treatment of LUTS in this population, leading providers to 
consider both medical treatment and psychological treat-
ment.

CONCLUDING MESSAGE
This is the �rst study of its kind to investigate the associa-
tion of military sexual trauma and voiding dysfunction in the 
female veteran population. A greater understanding of MST 
and its physical manifestations could have a tremendous 
impact on our understanding of the female veterans’ health 
care needs, both at a systems and an individual level.
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BRAIN CHANGES ASSOCIATED 
WITH TREATMENT OF UUI WITH 
ONABOTULINUMTOXINA
Clarkson B1, Wei A1, Karim H1, Chermansky C1, Tyagi S1, Gri�ths D1, Resnick 
N1

1. University of Pittsburgh

HYPOTHESIS / AIMS OF STUDY
The complex mechanism of brain control of the bladder is 
not yet well understood. We used a therapeutic probe to 
investigate brain changes associated with therapy-induced 
changes in urgency urinary incontinence (UUI) frequen-
cy. We performed functional magnetic resonance imaging 
(MRI) during an urgency simulation task both before and 
6-8 weeks after onabotulinumtoxinA treatment for UUI. We 
selected onabotulinumtoxinA on the premise that it is a 
peripheral treatment without central e�ects and therefore 
the brain changes associated with successful treatment 
should be relatively simple to interpret, re�ecting response 
to changes in bladder function and not because of a direct 
e�ect on the brain.

STUDY DESIGN, MATERIALS AND METHODS
We recruited 22 women over 60 years of age with non-neu-
rogenic UUI and >5 leaks per week, who were scheduled to 
have onabotulinumtoxinA treatment. Each participant un-
derwent clinical and physical examination, urinary inconti-
nence evaluation, and a 3-day bladder diary. Prior to treat-
ment, participants underwent MRI investigation, including 
structural brain imaging and concurrent functional MRI 
evaluation with an urgency-simulating protocol. This MRI 
protocol was repeated 6-8 weeks after onabotulinumtoxi-
nA injection when therapeutic bladder responses had been 
achieved. The functional urgency simulating protocol was 
performed with a full bladder (strong urge to void signaled 
by the participant): 20 ml �uid was infused per 8Fr catheter 
over 12 seconds and withdrawn 20 seconds later over a 12 
second period. This was repeated 4 times. ‘Activity’ was de-
�ned as blood oxygenation level dependent (BOLD) signal 
during the �uid withdrawal phases subtracted from that 
during the �uid infusion phases. 

Activity was evaluated individually at the �rst level (pro-
duction of voxel-wise t-statistic maps for each individual) at 
baseline and post-therapy and compared at the second level 
(paired t-test of pre- vs post- in each individual combined 
to form a group average t-map) (SPM12, Wellcome trust, 
UK), and then evaluated by response rate; responders were 
classed as those with reduction in number of UUI episodes 
>50%). After voxel-wise calculations, we used the SPM12 
small volume correction tool to assess our a priori  selected 
regions of interest (ROI): medial prefrontal cortex; dorsal an-
terior cingulate cortex/supplementary motor area; and right 
insula). Finally, we used a pattern recognition leave-one-out 
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classi�cation (PRoNTo[1]) with the baseline functional imag-
es to initially assess the ability to sort the participants into 
responders and non-responders for identifying predictive 
patterns for treatment response.

RESULTS
We analyzed 20 women; 2 were excluded for technical rea-
sons. Ages were 60-84 years (mean (SD)=70.2(6.2)). Com-
paring all participants pre- and post- treatment, we found 
decreased activity following treatment in the right insula, 
posterior cingulate, right superior and right inferior parietal 
lobules, left inferior frontal gyrus, precentral gyrus, precu-
neus, caudate and right and left middle frontal gyri (p<0.05, 
uncorrected; 16 voxel threshold). We found increased ac-
tivity following treatment in the left inferior parietal lobule, 
hippocampus, left posterior cingulate and culmen (p<0.05 
uncorrected; 16 voxel threshold).

When sub-analysis was performed by response rate, we 
found decreased activation following treatment in respond-
ers (n=13) in the right inferior frontal and supramarginal gyri, 
right inferior and superior parietal lobules (Figure 1) as well 
as in our a priori ROI, the right insula (MNI [38 16 6]; r=10mm; 
cluster-level p<0.026, FWE corrected). We found no changes 
in non-responders from pre- to post-treatment. 

Using a leave-one-out cross-validation, we developed a sup-
port vector machine (SVM) classi�er model to di�erentiate 
by response using the baseline functional images. We found 
an accuracy of 95%: 17/18 images were classi�ed correctly.

INTERPRETATION OF RESULTS
There were signi�cant preliminary changes in brain activity 
in response to urgency simulation after onabotulinumtoxinA 
therapy. The initial analysis of all participants showed many 
areas often found in continence investigation of the brain, 
including the insula which is found in the working model of 
continence control. 

We did further sub-analysis by response to assess if these 
changes were a function of reduction in UUI. fMRI imaging 
showed that activity signi�cantly decreased in the insula, 
speci�cally within our a priori selected volume of interest 
(p<0.05 FWE corrected), after onabotulinumtoxinA therapy. 
This reduction appears to be driven by responders to ther-
apy as it is more signi�cant (whole brain analysis: P<0.001, 
uncorrected) once non-responders are grouped separately. 
This could signify that in those who respond, there is less 
a�erent sensation from the bladder reaching the insula. No 
other ROI reached this level of signi�cance in either the re-
sponders or non-responders. 

The use of PRoNTo as a pattern recognition tool is the �rst 
step towards a new way of using and understanding imag-
ing data. Our aim was to �nd patterns within the imaging 
data that correspond to treatment response. The high ac-

curacy rate of the SVM classi�er to di�erentiate responders 
from non-responders is particularly encouraging. This is the 
�rst step in identifying patterns of brain activity which might 
predict therapeutic response, which, when probed further, 
might highlight important brain areas suggestive of dif-
ferent phenotypes of UUI. When applied to changes in re-
sponse to therapy, this could also provide insight into more 
complex changes in brain function in response to urgency.

CONCLUDING MESSAGE
There are changes in brain activity in response to onabotu-
linumtoxinA therapy for UUI. One a priori selected ROI, the 
right insula, showed a signi�cant reduction in activity after 
successful therapy which may re�ect the reduction of blad-
der a�erent sensation. Exploratory work using pattern rec-
ognition software suggests the potential for future analysis 
to identify functional brain activity patterns important in 
both predicting the success of therapy and changes associ-
ated with therapy, potentially highlighting further pathways 
involved in the continence mechanism.

FIGURE 1

REFERENCES
1. Neuroinformatics. 2013 Jul;11(3):319-37

Funding NIH R56 AG059427 Clinical Trial No Subjects Human Ethics 
Committee University of Pittsburgh IRB Helsinki Yes Informed Consent Yes 



ICS 2020 • S117

Thursday 19th November

145 | www.ics.org/2020/abstract/145

A PROSPECTIVE, RANDOMIZED TRIAL 
COMPARING INTRAVESICAL DIMETHYL 
SULFOXIDE (DMSO) TO BUPIVACAINE, 
TRIAMCINOLONE, AND HEPARIN (BTH), FOR 
NEWLY DIAGNOSED INTERSTITIAL CYSTITIS/
BLADDER PAIN SYNDROME (IC/BPS) IN A 
FEMALE POPULATION.
Moss N1, Sand P1, Chang C2, Botros S3, Tomezsko J4, Goldberg R1, Gafni-Kane 
A1

1. Division of Urogynecology, NorthShore University HealthSystem, University 
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HYPOTHESIS / AIMS OF STUDY
Several intravesical instillation regimens for the treatment of 
IC/BPS have been described in the literature, and they have 
been utilized for decades based on individual physician pref-
erence and anecdotal experience. To date, there has been a 
lack of evidence to inform best practices and to delineate the 
impact of the most commonly used intravesical IC/BPS ther-
apies on both objective and subjective outcomes. The aim of 
this prospective RCT was to compare the overall impact of 
DMSO versus BTH intravesical installation therapy in female 
subjects newly diagnosed with IC/BPS.

The primary study outcome was de�ned as greater than 
29.5% change in O’Leary-Sant Interstitial Cystitis Symptoms 
Index (ICSI) total score. Secondary outcomes included chang-
es in urinary frequency and nocturia, and objective change 
in bladder capacity after treatment. We utilized change in 
bladder capacity as an objective outcome because reduced 
bladder capacity tends to be observed among patients with 
IC/BPS, and therefore may be expected to increase with suc-
cessful treatment. Our hypothesis was that intravesical ther-
apy with DMSO would be associated with a greater decrease 
in ICSI score, as well as a greater increase in bladder capacity 
as compared to intravesical BTH therapy for the treatment 
of IC/BPS.

STUDY DESIGN, MATERIALS AND METHODS
This was a prospective, randomized, non-blinded study; 
a blinded study was not feasible due to the characteristic 
strong odor of DMSO. After obtaining IRB approval, patients 
with newly diagnosed IC/BPS were randomized 1:1, with 
treatment allocations stored in sealed opaque envelopes, to 
receive treatment with six weekly bladder instillations using 
either 50 mL DMSO and 1mL triamcinolone (10mg/mL) or 30 
mL 0.5% bupivacaine (5mg/mL), 2 mL triamcinolone (10mg/
mL), and 2 mL Heparin (10,000 units/mL). At each visit, sub-
jects completed the O’Leary-Sant Interstitial Cystitis Symp-

tom Index (ICSI) and Problem Index (ICPI) and questionnaires 
detailing number of voids during day and night. Bladder ca-
pacity was measured at each visit by retrograde �lling of the 
bladder with sterile water through a catheter, until the pa-
tient reported their maximum capacity sensation.

The ICSI is a valid and reliable method for measuring suc-
cessful IC/BPS treatment, with a reduction of at least 29.5% 
in ICSI score corresponding with moderate to marked im-
provement in symptoms on the Patient Overall Rating of 
Improvement of Symptoms Index [1]. One study utilizing 
global assessments of response determined that 40% of 
patients receiving DMSO had a moderate improvement af-
ter treatment [2]. Another study determined that 15% of 
patients had a moderate response to lidocaine and heparin 
instillations [3]. Our power and sample size calculations were 
performed using these previously published response rates 
and using the validated outcome of a percent reduction in 
ICSI of at least 29.5%. It was determined that 49 subjects per 
group would be required to detect the expected di�erence 
in response (25%) with 80% power at a 0.05 signi�cance lev-
el. Data were analyzed using Student’s t-test or Chi-squared 
tests.

RESULTS
Eighty-three patients were randomized and 70 participants 
completed the six once-weekly instillations (42 DMSO, 28 
BTH). The groups were similar in baseline demographics 
and clinical characteristics with the exception of baseline 
CMG maximum capacity (DMSO 338.62 +/- 139.44mL, BTH 
447.43+/- 180.38mL, p= 0.01). A greater than 29.5% reduc-
tion in total ICSI score was seen at the conclusion of treat-
ment in 63% of DMSO patients and 43% of BTH patients 
(p=0.15). Overall, there was a signi�cant di�erence in the 
change of total ICSI score favoring DMSO at visit 5 and 6 
(p=0.02 each). At treatment visits 5 and 6, there were sig-
ni�cantly greater improvements in the individual ICSI pain 
question for DMSO compared to BTH (p=0.03 and p=0.01, re-
spectively). Signi�cant improvements were observed in indi-
vidual ICSI question scores between visits 1, 5 and 6 in regard 
to urgency, frequency, nocturia, and pain (p<0.0001 each) in 
the DMSO group, while questions addressing urgency and 
daytime frequency were signi�cantly improved in the BTH 
treatment group (p=0.009 and p=0.003) but not for pain. 

Bladder capacity increased signi�cantly from baseline for 
both DMSO and BTH (p<0.01 each). There was a nonsigni�-
cant di�erence in percent change in bladder capacity at the 
conclusion of treatment (DMSO 74% vs BHT 42%, p=0.16). 
There was no signi�cant di�erence between treatment 
groups with respect to daytime voiding frequency or noc-
turia; however, there was a signi�cant reduction in nocturia 
in the DMSO treatment arm (mean -1, p=0.01).



S118 • ICS 2020

Session 10 (Podium Short Oral) - Female Lower Urinary Tract Symptoms: Abstracts 143-154

INTERPRETATION OF RESULTS
These data revealed several interesting and clinically rele-
vant di�erences in outcomes between DMSO and BTH treat-
ment groups, which became apparent only towards the end 
of the 6-week treatment cycle. Patients receiving their last 
two bladder instillations (weeks #5 and #6) of DMSO report-
ed statistically signi�cant improved pain as compared to 
those receiving BTH, according to individual ICSI question 
scores. Responses to ICSI questions pertaining to urgency, 
frequency, nocturia and bladder pain all improved signif-
icantly in the DMSO group, while questions addressing ur-
gency and daytime frequency were signi�cantly improved 
in the BTH treatment group. 

Bladder capacity increased from baseline in both groups, 
indicating that bladder instillations with DMSO and BTH 
are e�ective in improving capacity. The maximum capac-
ity was signi�cantly lower in the DMSO group, at baseline. 
While a statistically signi�cant di�erence between percent 
change in bladder capacity was not observed between the 
two groups, a trend suggested the possibility of a greater in-
crease in bladder capacity from baseline in the DMSO versus 
the BTH group; further exploring this �nding may require a 
larger sample size.

Whereas the percentage of patients reporting greater than 
29.5% reduction in total ICSI score was not statistically signif-
icant between the two treatment groups (63% of DMSO and 
43% of BTH, p=0.15), this �nding may have been impacted 
by our recruitment not achieving the target of 49 per group 
as de�ned by the power calculation. Despite this limitation, 
the individual ICSI question analyses, as well as bladder ca-
pacity analysis, all revealed positive �ndings pointing to-
wards consistent conclusions relating to our fundamental 
study questions: both therapies demonstrate the ability 
to provide e�ective symptom relief and improved bladder 
capacity, and when systematically compared in newly diag-
nosed IC/BPS patients, DMSO appears to outperform BTH in 
several respects. As always, these �ndings need to be consid-
ered through additional perspectives including cost, which 
were not addressed by the current study.

CONCLUDING MESSAGE
Bladder instillations with DMSO or BTH provide overall 
symptomatic improvement, larger bladder capacity, and 
improved frequency and nocturia in patients with newly di-
agnosed IC/BPS. DMSO appears to provide greater improve-
ment in symptoms, particularly bladder pain. The impact of 
these therapies, and the di�erences between groups, tend 
to be fully revealed only after 5 sessions of once-weekly ther-
apy.
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HYPOTHESIS / AIMS OF STUDY
Alpha-blockers have been used in women with voiding 
problem. However, the use of alpha-blockers in clinical prac-
tice to treat bothersome lower urinary tract symptom (LUTS) 
in women is based on these limited studies, some anecdotal 
case reports as well as local experience. This study aimed to 
evaluate the e�ects of the alpha-blocker on the symptoms 
in female patients.

STUDY DESIGN, MATERIALS AND METHODS
We conducted a systematic review and meta-analysis on 
published a-priori protocols. We searched multiple data 
sources for published and unpublished randomized con-
trolled trials in any language. Review outcomes included 
urologic symptom scores, quality of life and overall adverse 
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events. We performed meta-analysis using RevMan 5.3 and 
rated the certainty of evidence (CoE) using GRADE.

RESULTS
A total of 1406 studies identi�ed through our search, we 
included 12 studies (alpha-blockers vs. placebo: 5 studies, 
combination with alpha-blockers and other treatments 
vs. other treatments: 7 studies). Based on 4 studies com-
paring alpha-blockers and placebo, comprising 456 rand-
omized participants, we are uncertain about the e�ects of 
alpha-blockers on urologic symptom scores based on IPSS 
(mean di�erence (MD): -1.13, 95% con�dence interval (CI): 
-3.10 to 0.85; very low CoE), quality of life (MD: -0.48, 95% CI: 
-1.20 to 0.24; ; very low CoE), and overall adverse events (risk 
ratio (RR): 1.09, 95% CI: 0.55 to 2.15; ; very low CoE). Based 
on one studies comparing combination therapy with an al-
pha-blocker and anticholinergic and anticholinergic alone, 
comprising 144 randomized participants, we are uncertain 
about the e�ects of alpha-blocker on urologic symptom 
scores based on IPSS (MD: 0.30, 95% CI: -2.80 to 3.40; very 
low CoE) and quality of life (MD: 0.00, 95% CI: -0.56 to 0.56; 
very low CoE). There were no overall adverse events reported 
in the study. Based on 1 study comparing combination ther-
apy with an alpha-blocker and cholinergic and cholinergic 
alone, comprising 81 randomized participants, we are uncer-
tain about the e�ects of alpha-blocker on urologic symptom 
scores based on IPSS (MD: -3.06, 95% CI: -7.20 to 1.08; very 
low CoE). There were no quality of life and overall adverse 
events reported in the study.

INTERPRETATION OF RESULTS
From the present meta-analysis, alpha-blockers have been 
used to reduce storage LUTS as well as voiding LUTS in wom-
en. The inclusion criteria of most of the studies in this me-
ta-analysis were based on symptoms using questionnaires 
regardless of the cause of LUTS. Therefore, this meta-analy-
sis showed that symptom-based alpha-blockers treatment 
appeared to have little to no e�ects on urologic symptom 
scores, quality of life, and overall adverse events compared 
to placebo and other treatments in women.

CONCLUDING MESSAGE
Alpha-blockers treatment depending on subjective LUTS 
might have little e�ects on urologic symptom scores, quality 
of life, and overall adverse events compared to placebo and 
other treatments in women.
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THE COLPOPEXY AND URINARY REDUCTION 
EFFORTS (CARE) TRIAL—HAS IT CHANGED 
PRACTICE PATTERNS IN THE STATE OF NEW 
YORK?

Chen A1, Tam J1, Siegal A1, Gross M1, Kim J1, Weissbart S1
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HYPOTHESIS / AIMS OF STUDY
Pelvic organ prolapse (POP) is an incredibly prevalent is-
sue estimated to a�ect anywhere between 40-75% of adult 
women [1]. According to the AUA, POP is de�ned as the de-
scent of either the anterior or posterior vaginal wall beyond 
the vaginal introitus secondary to weakness in the pelvic 
�oor muscles involving the vagina, bladder, rectum, or small 
bowel. Repair of POP is performed in an estimated 10-20% 
of women with the abdominal sacrocolpopexy (SCP) as the 
gold standard operative intervention [2]. In 2006, the land-
mark Colpopexy and Urinary Reduction E�orts (CARE) trial 
demonstrated that in women without stress urinary incon-
tinence, abdominal SCP with Burch colposuspension signi�-
cantly reduced postoperative stress urinary incontinence [3]. 
The impact of a high quality evidence based studies such as 
the CARE trial on practice patterns is not well elucidated. We 
sought to investigate the e�ect of these �ndings on the use 
of abdominal SCP with or without an anti-incontinence pro-
cedure using a statewide database.

STUDY DESIGN, MATERIALS AND METHODS
Institutional review board approval was obtained for a retro-
spective review of the NY Statewide Planning and Research 
Cooperative System (SPARCS) database. The SPARCS data-
base was queried for inpatient procedures that describe SCP 
(ICD-9-CM 70.77 and 70.78), retropubic urethral suspension 
(ICD-9 CM 59.5), suprapubic sling procedures (ICD-9 CM 
59.4), and other repair of stress urinary incontinence (ICD-
9 CM 59.79). Data extracted from 5 years before the CARE 
trial (2001-2006) and 5 years after the CARE trial (2006-2011) 
were analyzed. Statistical analysis was performed using SPSS 
v26 and linear regression was performed to assess trends. 
Statistical signi�cance was de�ned as p-value <0.05.

RESULTS
Over the 10-year study period, a total of 248,876 procedures 
for POP and stress urinary incontinence were identi�ed. 
Of these, 71,340 SCP procedures and 140,888 anti-inconti-
nence procedures including retropubic urethral suspension, 
suprapubic sling, and other repair of stress urinary incon-
tinence were performed. There was a signi�cant increase 
in the number of SCP with concomitant SUI procedures 
(r2=0.848, p <0.001) and SCP alone (r2=0.575, p=0.007) per-
formed after publication of the CARE trial.
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INTERPRETATION OF RESULTS
In New York State, there was a signi�cantly positive correla-
tion in the number of SCP performed with or without anti-in-
continence procedures after the publication of the CARE trial 
when compared to prior to the CARE trial.

CONCLUDING MESSAGE
Of the numerous studies that become abstracts and man-
uscripts, an overwhelming amount of these studies do not 
a�ect change in the way physicians and providers practice. 
The CARE trial is an example of how evidence-based medi-
cine translates into measurable changes in practice patterns. 
Future studies are needed to investigate the impact of the 
CARE trial on surgical outcomes.

FIGURE 1
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IMPACT OF LOWER URINARY TRACT 
SYMPTOMS ON DIURETIC ADHERENCE
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HYPOTHESIS / AIMS OF STUDY
Diuretics are associated with worsening of lower urinary 
tract symptoms (LUTS). LUTS have a tremendous impact on 
quality of life and are hypothesized to decrease medication 
adherence among diuretic users. The aim of the present 
study is to assess the relationship of urinary symptom sever-
ity with non-adherence to diuretic regimen.

STUDY DESIGN, MATERIALS AND METHODS
Participants taking a diuretic were contacted via Research-
match.org, a resource to help investigators �nd research 
volunteers. Participants were given a link to an anonymous 
REDCap survey. LUTS severity was measured with the Over-
active Bladder Questionnaire-Short Form (OAB-q SF) [1]. 
Adherence was assessed via three approaches. We used two 
validated adherence measures which produced continuous 
variable adherence scores (Adherence to Re�lls and Medica-
tions Scale and Self-E�cacy for Managing Medications and 
Treatments – Short Form) [2,3]. We then asked participants if 
they skip diuretic doses due to increased urinary frequency 
or worsening stress urinary incontinence (SUI), with categor-
ical yes/no response options. Linear regression was used to 
assess the relationship of OAB-q SF score with continuous 
adherence variables and logistic regression was used cal-
culate odds ratio (OR) and con�dence intervals (CI) for cate-
gorical variables. Signi�cant relationships were further eval-
uated with multivariate regression. Potential confounding 
variables included in the multivariate model were identi�ed 
by using χ2 and t test to assess demographic di�erences be-
tween adherent and non-adherent groups.

RESULTS
4,029 participants were contacted, and 280 surveys were 
completed (6.9% response rate). Mean age was 61 years old, 
70.4% were female, mean BMI was 32.5 kg/m2, and mean 
OAB-q SF score was 22.2%. The majority of participants were 
taking the diuretic for hypertension (57%). Twenty-four per-
cent were taking a loop diuretic and 55.4% reported expe-
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riencing SUI (table 1). Of the entire cohort, 54 participants 
(19.3%) admitted skipping diuretic doses due to increased 
LUTS (33 due to increased urinary frequency, 3 due to wors-
ening SUI, 18 due to both). 

Linear regression of OAB-q SF versus the two validated 
adherence measures produced best �t lines with positive 
slopes, indicating direct relationship between LUTS severity 
and diuretic non-adherence. However, R-coe�cients were 
low (0.012 and 0.002). Logistic regression showed increasing 
OAB-q SF score was signi�cantly associated with skipping 
diuretic doses due to increased urinary frequency (OR 1.029; 
95% CI, 1.014-1.044, P<0.001) and worsening SUI (OR, 1.069; 
95% CI, 1.046-1.096; P<0.001; table 2). After controlling for 
BMI, smoking status, and education, OAB-q SF score re-
mained signi�cantly associated with skipping doses due to 
increased urinary frequency (OR, 1.028; 95% CI, 1.012-1.044; 
P<0.001) and worsening SUI in multivariate analysis (OR 
1.069; 95% CI 1.045-1.099; P<0.001; table 2).

INTERPRETATION OF RESULTS
For every additional point in OAB-q SF score, we found a 
2.8% increase in odds of participants skipping diuretic doses 
due to increased urinary frequency and a 6.9% increase in 
odds of skipping diuretic doses due to worsening stress uri-
nary incontinence.

CONCLUDING MESSAGE
Increasing OAB-q SF score was signi�cantly associated with 
skipping diuretic doses, supporting the hypothesis that 
worsening LUTS lead to decreased diuretic adherence. This 
is the �rst study to examine the relationship of LUTS with 
diuretic adherence in participants with a variety of chronic 
diseases.

FIGURE 1

FIGURE 2
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IS TRANSURETHRAL BLADDER OUTLET 
SURGERY USEFUL FOR WOMEN WITH 
DETRUSOR UNDERACTIVITY?
Zhou B1, Ma D1, Pang R1

1. Guang An Men Hospital, China Academy of Chinese Medical Sciences

HYPOTHESIS / AIMS OF STUDY
Detrusor underactivity (DU) is a common condition with a 
prevalence of 13.3% - 24% in female population1. Manage-
ment of DU remains challenge since no standard treatment 
is available. This study aims to assess the e�ect of transure-
thral bladder outlet surgery (TBOS) in women with DU re-
fractory to pharmacotherapy.

STUDY DESIGN, MATERIALS AND METHODS
A total of 53 women with DU refractory to alpha-blockers 
underwent TBOS between March 2013 and December 2018. 
The DU was diagnosed based on the urodynamic criteria of 
Qmax ≤12 mL/s and PdetQmax ≤10 cmH2O2. In terms of 
TBOS procedure, the patients’ urethral length was measured 
and subsequently the distal position of incision which was 
2.5 cm apart from external urethral ori�ce was marked with 
a Wolf 24F resectoscope. The incisions were made at the 5-, 
and 7-o’clock position of bladder neck extending proximal-
ly to the ureteral ori�ce and distally to the marked position. 
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Thereafter, the tissue of bladder neck and proximal urethra 
was excised between two incisions to make proximal urethra 
was even with vesical triangle. After the surgery, a 20F Foley 
catheter was indwelled for one week. The voiding e�ciency 
(VE), post-void residual urine volume (PVR), and uro�owm-
etry were used to assess the e�ectiveness of TBOS. Patients 
with a VE of >90% were considered as the complete respond-
ers and those with a VE of 50% - 90% were considered as the 
partial responders.

RESULTS
The mean age of the patients was 53 ± 16 years (range 28-84) 
and the median follow-up period was 43 months (ranged 12 
to 72 months). Of the 53 patients, 36 (68%) were diagnosed 
as neurogenic DU, while 17(32%) as idiopathic DU. At base-
line, 28 patients required catheterization including clean in-
termittent catheterization (CIC) and indwelling catheter, and 
25 patients presented a signi�cant PVR (>300ml). Besides 
pharmacotherapy, seven patients also failed to sacral neu-
romodulation. After the surgery, 49 patients (92.5%) could 
void spontaneously by abdominal straining and without 
catheterization. During the follow-up period, eight patients 
(15.1%) achieved complete response and 33 patients (62. 
3%) got partial response. Moreover, the patients’ Qmax and 
PVR were also signi�cantly improved (Table 1). Interestingly, 
of the seven patients failed to sacral neuromodulation, six 
showed a good response to TBOS. In addition, six patients 
had mild urinary incontinence and no one developed vesi-
covaginal �stula during the follow-up.

INTERPRETATION OF RESULTS
It has been reported that transurethral surgery is e�ective 
in improving DU female patients’ lower urinary tract symp-
toms and recovering spontaneous voiding. The most of re-
ported procedures were transurethral incision of bladder 
neck. However, we found that the length of urethra varied 
from 3 to 5.5 cm in women after measuring female urethra. 
The procedure of classic incision of bladder neck might not 
achieve the optimal e�ect for some patients. Based on the 
results, our procedure could help 77.4% women with DU to 
get signi�cant improvement, which seems to be higher than 
52% reported in the procedure of transurethral incision of 
bladder neck3. The important limitation of our study is lack 
of control, which will be solved in our future study.

CONCLUDING MESSAGE
TBOS is a safe and e�ective procedure for female patients 
with DU.

FIGURE 1

Table 1. The patients’ urodynamic parameters before and after TBOS
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IS THE 50% IMPROVEMENT THRESHOLD 
ADEQUATE FOR PROGRESSION 
TO IMPLANTATION IN SACRAL 
NEUROMODULATION?
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1. Medical College of Wisconsin

HYPOTHESIS / AIMS OF STUDY
When using sacral neuromodulation (SNM) for overactive 
bladder (OAB), an at least 50% improvement in urinary 
symptoms is needed to justify progressing from the 1st 
stage/test phase (St1) to implantation of the device in the 
2nd stage (St2). We sought to determine if this 50% improve-
ment threshold is adequate for longer term e�cacy of the 
device by comparing patients with a 50-75% symptom im-
provement after St1 who had a subsequent St2 implant to 
those with a >75% improvement after St1.
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STUDY DESIGN, MATERIALS AND METHODS
We conducted a retrospective review of 213 patients who 
underwent SNM for OAB by two surgeons from 2005 – 
2018. Patients were divided into cohorts (50-75% and >75% 
improvement) based on symptom improvement using a 
combination of patient-reported degree of improvement 
(0-100%), symptom questionnaires, bladder diary and pad 
usage. Patient demographic and clinical variables were com-
pared between the cohorts using chi-squared and t-test 
analyses. Cox proportional hazard regression was performed 
to assess for associations between these variables, reported 
improvement after St1, and long-term success after St2

RESULTS
Of 213 OAB patients who underwent St1i, 84 (39.4%) report-
ed 50-75% improvement and 75 (90.4%) of those progressed 
to St2i (group 1) whereas 69 patients (32.3%) reported >75% 
and 60 (86.9%) of those progressed to St2i (group 2). Base-
line characteristics (comorbidities, symptom scores, bladder 
diaries, pad usage and urodynamic parameters) were not 
signi�cantly di�erent between groups except that neurop-
athy was more prevalent in group 1 (29% vs 13%, p=0.01). 
After SNSt, improvements in symptom scores and diary/pad 
usage were not signi�cantly di�erent between groups apart 
from a greater improvement in AUASS bother score in group 
2 (3.43 vs. 1.6, p=0.04). After St2, group 2 patients were 
more likely to report a >75% improvement (71.2% vs 34.2%, 
p<0.01). With a mean follow-up of 46 months, 24/75 group 
1 patients and 31/60 group 2 patients still had a function-
ing device providing symptomatic bene�t (p=0.06) with no 
signi�cant di�erence found between groups on regression 
(OR=0.481,95% CI: 0.217 – 1.063, p=0.07).

INTERPRETATION OF RESULTS
We found no signi�cant di�erences in the majority of base-
line characteristics and clinical data between patients who 
had a 50-75% improvement and those with >75% improve-
ment after SNM. As well, there was no statistically signi�cant 
di�erence between groups with respect to patients with 
longer term device e�cacy. This suggests the current thresh-
old of an at least 50% improvement during SNM testing is 
adequate to progress to implantation of the device. Howev-
er, the lack of a statistically signi�cant di�erence between 
groups might be a re�ection of the patient numbers and 
therefore these results should be interpreted with caution. 
It is noteworthy that the degree of bother was lower after 
SNM testing and the subjective degree of improvement sig-
ni�cantly greater after stage 2 implant in the group who had 
>75% improvement after SNM testing. Additional study and 
followup is warranted to more reliably determine if we need 
to modify the threshold for a successful SNM test.

CONCLUDING MESSAGE
Based on the lack of a statistically signi�cant di�erence be-
tween groups, a >50% symptom improvement threshold 
during SNM testing for progression to stage 2 implant seems 

reasonable. However, better long-term results might be 
achievable with a higher threshold.

FIGURE 1

Baseline Characteristics of St1 Improvement Groups

FIGURE 2

Long Term Follow-up

Funding No funding Clinical Trial No Subjects Human Ethics Committee
Medical College of Wisconsin Institutional Review Board Helsinki Yes 
Informed Consent No 



S124 • ICS 2020

Session 10 (Podium Short Oral) - Female Lower Urinary Tract Symptoms: Abstracts 143-154

151 | www.ics.org/2020/abstract/151
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HYPOTHESIS / AIMS OF STUDY
Anticholinergic medications—which exert their e�ects by 
blocking the action of the neurotransmitter acetylcholine—
are prescribed to treat a wide range of medical conditions. 
An accumulating base of literature suggests that chron-
ic treatment with these agents could lead to an increased 
risk of cognitive impairment or dementia, prompting some 
groups, such as the American Geriatrics Society, to recom-
mend restricting their use. Further studies have shown 
that the risk posed by use of these agents is dependent on 
cumulative exposure over time, with longer durations of 
treatment presenting a greater risk of negative e�ects on 
cognition. Antimuscarinic drugs, used to treat overactive 
bladder speci�cally, have very high anticholinergic activity, 
and many have precautions included in their prescribing in-
formation regarding central nervous system anticholinergic 
e�ects. Given the potential for symptom exacerbation, the 
oxybutynin label additionally recommends caution for use 
in patients with preexisting dementia treated with cholinest-
erase inhibitors. 

Results of a recent meta-analysis of short-term anticholiner-
gic use (average follow-up duration of 12 weeks across stud-
ies) by Salahia and colleagues [1] suggest that perhaps the 
link between anticholinergics and cognitive impairment/
dementia has not been fully established, although their re-
view was limited by only one study available to assess the 
outcome of dementia. The current systematic literature re-
view and meta-analysis assessed the impact of ≥3 months 
of anticholinergic use on the risk of incident dementia (all 
subtypes), incident mild cognitive impairment, and change 
in cognitive function across all patients, as well as speci�cally 
in patients treated with anticholinergic medications for over-
active bladder.

STUDY DESIGN, MATERIALS AND METHODS
This systematic literature review and meta-analysis utilized 
the Preferred Reporting Items for Systematic Reviews and 
Meta-Analyses (PRISMA) statement for systematic reviews 
and meta-analyses, and the Meta-analysis Of Observation-
al Studies in Epidemiology (MOOSE) reporting guidance. 
The protocol was registered in the PROSPERO database. Pu-
bMed, Embase, and Cochrane Library databases were used 
to identify studies published prior to August 8, 2019. All ar-
ticles were independently screened and assessed for quality 
by two reviewers. Data abstraction was conducted by one 
reviewer using a standardized data abstraction form, and 
data were veri�ed by the second reviewer against the origi-
nal publications.

Titles and abstracts were reviewed and moved to the full-text 
review if they met the following inclusion criteria: (1) exam-
ined the impact of ≥3 months of anticholinergic drug use on 
dementia or cognitive function in adult patients (18+ years 
of age), (2) was a randomized-controlled trial, case-control 
study, or cohort study, (3) contained an adequate descrip-
tion of the methods used, and (4) was a primary publica-
tion. Quality was assessed using the Cochrane Risk-of-Bias 
Tool for Randomized Trials (RoB 2) and the Risk Of Bias In 
Non-randomized Studies – of Interventions (ROBINS-I) for 
observational studies. 

All studies included in the qualitative review were consid-
ered for the meta-analysis if they met all other criteria and 
contained a comparison group with no anticholinergic use. 
Meta-analyses were conducted using random e�ects mod-
els. The 95% con�dence intervals (CIs) and 95% prediction 
intervals (PIs) were reported. The CI re�ects random error in 
estimating the mean but does not re�ect the spread of the 
random-e�ects distribution. The PI re�ects heterogeneity 
and random estimation error and may be informally inter-
preted as the interval within which we expect the true value 
estimated from a future study to lie. In�uence analysis was 
performed to assess if any individual study had a particular 
impact on the results. The impact of study characteristics 
was explored using strati�ed and meta-regression analyses. 
Funnel plot asymmetry was also assessed. Analyses were 
conducted with STATA v.16 statistical software (Stata Corpo-
ration LP, College Station, TX).

RESULTS
A total of 2092 articles were retrieved based on the electron-
ic search, with another 30 identi�ed from a supplemental 
manual search. After deleting 132 duplicates, 1990 records 
were screened based on their titles and abstracts, and 316 
were included in the full-text review. Finally, 21 studies were 
included for qualitative synthesis, with the majority report-
ing an increased risk with anticholinergic use overall or for 
≥1 dosing exposure level (incident dementia: 8 of 9 studies; 
incident Alzheimer’s disease: 4 of 4 studies; incident mild 
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cognitive impairment: 2 of 2 studies; cognitive impairment/
decreased performance: 7 of 11 studies).

Six of 9 studies assessing incident dementia were considered 
relevant for inclusion in a meta-analysis. The study charac-
teristics are summarized in Figure 1. Individual dementia 
subtypes, incident mild cognitive impairment and change in 
cognitive function could not be examined via meta-analysis 
given the limited number of articles.  

Across the 6 studies, the rate ratios (RR) for incident demen-
tia ranged from 1.05 to 2.63, with an estimated average RR of 
1.46 (95% CI, 1.17 to 1.81; 95% PI, 0.70 to 3.04; Figure 2). No 
single study was exceedingly in�uential on the results. When 
data from studies that assessed daily dosing information 
were examined, all dosing exposure levels were associated 
with increased rates of incident dementia, with higher dos-
ing categories presenting greater risk (90-365 total standard-
ized daily doses [TSDD]/de�ned daily doses [DDD] vs 0: 1.14 
[1.07 to 1.21; n=3]; 365-1095 vs 0 TSDD/DDD: 1.35 [1.24 to 
1.48; n=2]; >1095 vs 0 TSDD/DDD: 1.49 [1.38 to 1.61; n=2]). 

Subgroup analysis and meta-regression of study characteris-
tics showed that the RRs were generally consistent with the 
main analysis. On average, positive associations were report-
ed in case-control studies, studies with no lag, studies with a 
minimum age at enrollment of at least 65 years, studies with 
enrollment starting after 2000, studies with <70% female 
patients, and studies with ≥70% female patients. Begg and 
Egger tests yielded p values greater than 0.8 for asymme-
try, and using the trim and �ll method, the random-e�ects 
summary RR also was not dramatically a�ected (RR=1.63). 
Overactive bladder medications could not be examined in a 
separate meta-analysis given limited studies (n=2), but these 
nested case-control studies both reported an increased risk 
of dementia with ≥3-month use of bladder antimuscarinics 
(adjusted odds ratio range: 1.35 to 1.65 in Coupland [2] and 
1.21 to 1.35 in Richardson [3]). Higher exposure categories 
appeared to present a greater risk (i.e., comparisons includ-
ing >365 TSDD/DDD).

INTERPRETATION OF RESULTS
Use of anticholinergic agents for 3 months or longer was 
found to increase the risk of dementia an average of 46% rel-
ative to non-use. This increased risk also was reported in the 
two studies from the meta-analysis that evaluated anticho-
linergic medications used to treat overactive bladder. Based 
on subgroup analyses of study characteristics, the cogni-
tive impact of anticholinergics appears to span age and sex 
groups, but additional studies are needed. Cumulative expo-
sure modi�ed the increased risk presented by anticholiner-
gics in the current analysis, with greater increases at higher 
exposure categories.

CONCLUDING MESSAGE
Given the substantially increased risk of developing de-
mentia associated with use of anticholinergic agents for ≥3 
months, physicians should carefully weigh the risk versus the 
potential bene�ts prior to prescribing.

FIGURE 1

Figure 1. Qualitative Summary of Studies Included in the Meta-Analysis 
Assessing the Impact of Anticholinergic Agent Use on Incident Dementia.
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FIGURE 2

Figure 2. Forest plot of estimated rate ratios for the association between 
≥3 months anticholinergic use and incident dementia
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HYPOTHESIS / AIMS OF STUDY
Behavioral modi�cation is recommended as an initial man-
agement strategy in women with a clinical diagnosis of over-
active bladder (OAB). This study was done to determine the 
magnitude and clinical characteristics of the subpopulation 

of women with LUTS for whom �uid restriction would be a 
useful strategy.

STUDY DESIGN, MATERIALS AND METHODS
In this IRB approved study, an online database was searched 
for patients with persistent LUTS who completed a 24 hour 
bladder diary (24HBD) and the Lower Urinary Tract Symp-
tom Score (LUTSS) from 2015 through 2019 using a mobile 
app*[1]. Data from patients who completed a LUTSS and a 
24HBD within a two-week period were contemporaneous-
ly matched, excluding patients with any changes in symp-
toms or treatment, incomplete or inaccurate data entries, 
or a primary clinical diagnosis of stress incontinence. The 
earliest recorded set was analyzed when multiple 24HBD 
and/or LUTSS entries were present. 504 patients completed 
the LUTSS questionnaire and contemporaneous 24HBD. Of 
these, 134 women with an OAB score greater than or equal 
to 8 had proper data entry. Of these 134 women, 46 had uro-
dynamic data available. Polyuria was de�ned as (>2.5 L/24 
H), oliguria (<1 L/24 H) and normal (1 to 2.5 L/24 H) [2]. Table 
1 lists the LUTSS, 24HBD, and urodynamic data variables of 
interest.

RESULTS
Table 1 displays the results of a one-way ANOVA test com-
paring the three urinary groups across the LUTS question-
naire, 24HBD, and urodynamic parameters. Results of the 
two-tailed independent sample t-tests directly comparing 
oliguria and polyuria groups are also presented in Table 1. Of 
this cohort, 44 had primary clinical diagnosis data available: 
16 had a diagnosis of OAB, 1 with Nocturia, 3 with UTI, and 24 
that were classi�ed as "Other."

INTERPRETATION OF RESULTS
Our data demonstrates that when categorized by 24 hour 
voided volume, women with LUTS fall into distinct pheno-
types based on clinical characteristics.

There were several signi�cant factors of clinical importance 
between the polyuria and oliguria groups. Data from the 
LUTSS questionnaire shows that the scores for LUTS, Storage, 
OAB, and Incontinence were greater in the oliguria group. 
Diary data showed that the parameters for 24H VV, MVV, to-
tal urgency voids, total di�culty voids, number of nighttime 
voids, and total voids were signi�cantly lower in the oliguria 
group. Lastly, urodynamic data showed that the Qmax and 
Voided Volume parameters were signi�cantly lower in the 
oliguria group, demonstrating greater severity of underlying 
conditions.

As expected, the LUTSS questionnaire scores were great-
er in the oliguria group while the 24HBD and urodynamic 
data had parameters that were lower for this group. Next, we 
expect those with oliguria to have more severe symptoms 
when compared to those in the polyuria group. For most 
categories of the LUTSS questionnaire, greater scores were 
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associated with the oliguria group. This data suggests that 
the LUTSS may potentially correlate with the severity of un-
derlying pathology in this sample of women.

Similarly, we expect to see more incontinent voids and di�-
culty voiding episodes in the oliguria group when compared 
to the polyuria group. The data shows otherwise. There are a 
couple of plausible explanations for these di�erences. Poly-
uria patients have more opportunities to void than oliguria 
patients, in turn, allowing for a greater opportunity for di�-
culty voiding episodes. On the other hand, oliguria patients 
may void as soon as they sense the urge, which is in itself 
a form of self-behavior modi�cation. Thus, polyuria patients 
are more likely to bene�t from behavior modi�cation ther-
apy. Also, patients with oliguria may restrict �uid intake to 
reduce the impact that their underlying pathology has on 
their symptoms.

CONCLUDING MESSAGE
Voiding diaries reveal that a large fraction of women pre-
senting with LUTS exhibit polyuria (25%). These women are 
symptomatically distinguishable from those with oliguria 
(13%) and are the group in which �uid restriction is more 
likely to be e�cacious. This highlights the essential role of 
a 24HBD and LUTS questionnaire in the behavioral manage-
ment of OAB for patients.

FIGURE 1

Table 1
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HYPOTHESIS / AIMS OF STUDY
Following the publication of the NICE guidelines in the man-
agement pelvic �oor dysfunction, articles speculating the 
bene�ts and costs of local and regional multi-disciplinary 
teams have been circulating. The main rationale behind 
establishing regional MDTs is to provide an equal expert 
assessment to all patients and a broader range of manage-
ment plans while removing dangers of traditional, focused 
and organ-speci�c approaches to managing complex cases. 
However, arguments have been made that MDTs are cost-
ly, time-consuming and may delay management and a�ect 
the e�cacy of treatment. Despite these concerns, there has 
been no formal assessment of the impact of a regional MDT 
on patient management in urogynaecology. This study aims 
to evaluate the structure and impact of the Regional MDT on 
the management of women with pelvic �oor dysfunction.

STUDY DESIGN, MATERIALS AND METHODS
Throughout the existence of our Regional Continence MDT, 
between May 2010 and December 2015, 60 patients were 
discussed. Data on all 60 patients were collected and an-
onymised. Information gathered included time between 
referral, discussion, investigation and implementation of the 
management plan, patients’ presenting condition, reason for 
referral to MDT, pre and post-MDT management plans and 
treatment outcomes. The e�cacy of the MDT was analysed 
by comparing the original recommendation by referring cli-
nicians to the MDT recommendation and whether there was 
a clinical improvement.
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RESULTS
The average age of patients discussed was 52.6 years (range 
21-91). All meetings had at least a urogynaecologist, a gy-
necologist, a reconstructive urologist, a urodynamicist and 
on average 3 continence nurses, 4 physiotherapists, a clini-
cal librarian, and the secretary. It took an average of 101.45 
days between date of referral to MDT discussion, 263.55 days 
between MDT discussion to surgical treatment, 203.47 days 
between MDT discussion and results of recommended fur-
ther investigations. The majority of the referrals dealt with 
Urinary Incontinence (n=34) and there were 8 patients who 
presented with mesh complications alongside other pel-
vic �oor disorders. The MDT made changes to the original 
management plans in at least 25 (41.7%). 22 (36.7%) of all 
patients discussed were reported as cured or improved in 
their condition following MDT-recommended management.

INTERPRETATION OF RESULTS
The composition of our team largely matches NICE recom-
mendations despite being established before the NICE pub-
lications in April 2019. It included all the team members rec-
ommended by NICE except the care of the elderly physician. 
This study demonstrates that Regional MDTs are both feasi-
ble and useful to patient care. The challenges ahead include 
resources, particularly administrative support and including 
time for MDT meetings in individual professional job plans. 
The presence of a clinical librarian provided access to the ev-
idence-based support to address any scienti�c uncertainty, 
formulating research questions and conducting and circu-
lating the literature search to the MDT members. The ‘clinical 
librarian initiative’ provided the principles upon which MDT 
participation of our librarian was established.  

Our regional MDT was robust and has made a signi�cant 
impact on the healthcare provided to women with com-
plex urogynaecology and female urology conditions.  The 
MDT recommended a change in the original management 
plan by the referring professional in 25 cases (41.7%).  The 
conditions discussed by our group largely match the refer-
ral criteria recommended by NICE. The majority of women 
presented with either recurrent stress incontinence and/or 
mesh complications following continence surgery.  Among 
28 patients who required surgery, the MDT recommended 
alternative surgical treatment in 12 patients (42.9%).  MDT 
meetings were also a gateway against more invasive testing 
including video urodynamics and UPPs.

Our experience with regional Urogynaecology MDT suggests 
that adequate administrative support is key in its success, as 
well as the appropriate allocation of time in job plans for 
healthcare professionals to be able to prepare, attend and 
act upon the actions of the MDT meetings. Regional MDTs 
o�er excellent opportunities to train junior doctors to run 
MDT. 

Following the NICE recommendation for regional MDT, our 
model could be used to draft a care pathway for a referral to 
regional MDTs. The size of MDT re�ects the size of the catch-
ment area it serves.

CONCLUDING MESSAGE
Our Regional Continence Multidisciplinary Team had an im-
pact on patient management. Cross-sharing of resources 
between hospitals within the region provided a wider range 
of management plans, better tailored to each individual pa-
tient.

FIGURE 1

FIGURE 2
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REPORTED CONTINENCE AND SEXUAL 
OUTCOMES AFTER SUCCESSFUL 
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HYPOTHESIS / AIMS OF STUDY
Vesicovaginal �stula (VVF) is a devastating condition posing 
a negative impact on the quality of life in both the patient 
and partner. Although various approaches have been de-
scribed in the literature, transabdominal (TA) and transvag-
inal (TV) approaches were commonly done surgical proce-
dures. While the anatomical success rate following both the 
procedures is comparable, there is a dearth in the literature 
on long-term continence and sexual outcomes following 
successful repair. With this background, we tried to analyse 
the continence of the patient and sexual functions of the 
couple long after successful VVF repair between the two ap-
proaches.

STUDY DESIGN, MATERIALS AND METHODS
We retrospectively analysed women who underwent VVF 
repair at our institute from 2011 to 2019. Isolated ureter-
ovaginal �stula, vesicouterine �stula, urethrovaginal �stula 
and �stula after radiation were excluded. Medical records of 
preoperative, intraoperative and postoperative details were 
reviewed from the electronic data software. We assessed uri-
nary and sexual function outcomes using International Con-
sultation of Incontinence Questionnaire–Short Form (ICIQ-
SF) and Female Sexual Function Index (FSFI) questionnaires, 
respectively at the time of the last follow-up. Successful re-
pair (continence) was de�ned as the cessation of urine leak-
age following catheter removal. Stress urinary incontinence 
(SUI) was de�ned as an involuntary loss of urine on e�ort 
or physical exertion or on sneezing or coughing. Urge uri-
nary incontinence (UUI) was de�ned as an involuntary loss 
of urine associated with urgency. The individual couple were 
called in person to the follow-up clinic for evaluation of func-
tional outcomes. Patients not able to turn to the follow-up 
clinic were reached by a structured telephone interview with 
the same questionnaires. All statistical analyses were per-
formed using STATA version 14.0.

RESULTS
A total of 94 patients underwent VVF repair, including 34 
with transabdominal (TA) and 60 with transvaginal (TV) re-
pairs. The mean age was 36.7 years (range 19 to 58 years), 
mean �stula diameter was 12.9 mm (range 3 to 30 mm) and 
mean follow-up was 31.7 months (range 6 to 80 months). 
The most common cause of VVF was hysterectomy 64.9% (61 
patients) followed by obstetric cause in 28.7% (27 patients). 
Thirty-nine patients (41.5%) had previous failed repairs. Ten 
patients (10.6%) had three or more �stulae. The �stulae were 
found at supra-trigonal and trigonal regions in 80.9% (76 pa-
tients) and 19.1% (18 patients), respectively. Women with TA 
repair had signi�cantly higher �stula size (14.5 vs 11.9 mm, 
p value=0.008), operative time (141.6 vs 102.8 minutes, p 
value=0.001) and estimated blood loss (147.6 vs 102.8 ml, p 
value=0.001) than women with TV repair. Overall, 81 patients 
(86.2%) had successful VVF repair (82.4% vs 88.3% in TA and 
TV, respectively; p value=0.42). Length of stay, catheterisa-
tion time and postoperative complications were compara-
ble between the two groups. In the postoperative period, de 
novo SUI were reported by 3 patients with TA and 5 patients 
with TV repair (p value=1.00). Five women reported de novo 
UUI following TA as compared to 2 women following TV re-
pair (p value=0.09). All the patients had conservative treat-
ment as symptoms were tolerable. Eighty-three patients 
(88.3%) reported being sexually active before developing 
VVF, and 20 patients (21.3%) had intercourse even with VVF. 
Of the 81 women with successful repair, 74 patients (91.4%) 
reported being sexually active, however, 11 patients denied 
completing the questionnaires. Seven women (8.6%) report-
ed sexual inactivity despite successful repair. 63 patients 
(77.8%) completed the FSFI and ICIQ-SF questionnaires at 
the time of the last follow-up. Both the groups were com-
parable in all the domains (desire, arousal, lubrication, or-
gasm, satisfaction and pain) of FSFI questionnaire. The mean 
overall FSFI score (17.1±14.7 vs 21.5±14.8, p value=0.16) was 
comparable. Similarly, the mean ICIQ-SF score (the sum of 3 
domains- frequency, amount and bother) between the two 
groups were comparable (0.5±1.4 vs 0.3±1.0, p value=0.35). 
When asked speci�cally, women reported urine leak during 
coitus (2 patients), fear of urine leak (3 patients) and fear of 
VVF recurrence (1 patient) as the reasons for sexual inactivity 
despite successful VVF repair (1 patient did not reveal).

INTERPRETATION OF RESULTS
Our data suggested comparable long-term sexual and con-
tinence outcomes following successful TA and TV repairs for 
VVF. Although 15 women (18.5%) had de novo incontinence 
(including SUI and UUI) after the successful repair, none of 
them had bothersome symptoms requiring invasive treat-
ment. Also, the mean ICIQ-SF score at the time of the last 
follow-up was comparable. Because VVF repairs inherently 
involve mobilisation of vaginal and/or paravaginal tissues, 
it is appreciable that it may anatomically or physiologically 
a�ect the detrusor, sphincter and perineal tissues resulting 
in issues of continence and sexual health of the individual. 
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Though 7 patients (8.6%) reported sexual inactivity because 
of psychological or situational issues, in the present study, 
both the groups had comparable sexual function outcomes.

CONCLUDING MESSAGE
Although a subset of patients developed de novo urinary in-
continence and sexual dysfunction, our data on vesicovagi-
nal �stula repair suggests comparable long-term continence 
and sexual function outcomes between TA and TV repairs.
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LONG-TERM INCREASE IN ICAM-1 IS AN 
INDICATION OF ENDOTHELIAL DISTRESS IN 
RADIATION CYSTITIS.
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HYPOTHESIS / AIMS OF STUDY
Radiation cystitis (RC), a long-term side e�ect from radiation 
therapy for pelvic cancers, is characterized by in�ammation, 
�brosis and vascular damage. In addition to lower urinary 
tract symptoms, patients with RC su�er from hematuria, 
which can range from microscopic hematuria to gross he-
maturia with blood clots. In patients with hemorrhagic (radi-
ation) cystitis, arresting bleeding is the primary focus. Choice 
of treatment is dependent on the severity of hematuria and 
includes bladder irrigation, instillation of astringent agents, 
hyperbaric oxygen therapy, and as a last resort formalin in-
stillation and cystectomy [1]. However, existing treatments 
have high recurrence rates or can have severe side e�ects. 
The lack of mechanistic insight in the vascular defect of RC 
has limited the development of e�ective therapies. We hy-
pothesize that radiation-induced damage to the vasculature 
drives the chronic in�ammation, �brosis and hemorrhag-
ing in radiation cystitis patients. In this study we evaluated 
the e�ect of radiation damage on endothelial cell function 
and assessed the expression of ICAM-1. ICAM-1 is a ligand 
involved in the recruitment of leukocytes from the blood-
stream, hereby supporting a pro-in�ammatory phenotype.

STUDY DESIGN, MATERIALS AND METHODS
For in vitro studies, primary human umbilical vein endothe-
lial cells (HUVEC) were exposed to low (1 Gy) or high (6 Gy) 
dose irradiation. Cell proliferation, migration and cellular 
senescence were assessed 1, 3 and 7 days post-irradiation. 
At those same time points, the expression of ICAM-1 and 
VCAM-1 were determined using quantitative PCR. The blad-
der vasculature was subsequently studied in our radiation 

cystitis mouse model. The bladders of C57BL/6 mice re-
ceived a single dose of 40 Gy irradiation using SARRP. Mice 
were monitored for urinary frequency and hematuria. Blad-
ders were harvested at various time points after radiation ex-
posure (from 2 days up to 1 year after radiation), processed 
for histology and analyzed for vascular health, �brosis and 
in�ammation. The expression of ICAM-1 in bladder vascula-
ture was determined using RNAscope.

RESULTS
Exposure to radiation caused decreased proliferation of HU-
VEC in a dose dependent manner without increasing cell 
death. Likewise, irradiation reduced the ability of HUVEC to 
migrate in a wound healing assay. Beta-galactosidase stain-
ing indicated increased cellular senescence in irradiated HU-
VEC. qPCR analysis revealed increased expression of ICAM-
1 and VCAM-1 that lasted at least 1 week after radiation in 
culture. In vivo, radiation resulted in decreased bladder vas-
cularization that was visible starting at 12 weeks post-irra-
diation. In addition, irradiated blood vessels had higher ex-
pression of ICAM-1 than blood vessels of littermate controls 
after irradiation.

INTERPRETATION OF RESULTS
Our results indicate that radiation of primary endothelial 
cells disrupts normal endothelial function as measured by 
reduced proliferation and migration of HUVEC. A plausible 
mechanism is that radiation accelerates endothelial cell se-
nescence, as we observed a higher number of senescent 
cells after irradiation without observing a change in the 
number of dead cells after radiation exposure. We detected 
increased ICAM-1 expression up to 7 days after irradiation. 
A previous study demonstrated that increased ICAM-1 ex-
pression is associated with senescence in endothelial cells 
[2], which supports our �ndings. In vivo, radiation results in 
visible damage to bladder vasculature, which include loss 
of vascularization, telangiectasia and hemorrhaging. These 
damaged blood vessels have higher levels of ICAM-1 expres-
sion 48 hours after radiation exposure, possibly due to irradi-
ation-induced endothelial cell senescence. Ongoing studies 
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are assessing ICAM-1 expression at later time points after 
irradiation in vivo and are determining if radiation-induced 
ICAM-1 expression results in increased leukocyte recruit-
ment and adhesion.

CONCLUDING MESSAGE
These studies indicate that bladder irradiation induces ear-
ly endothelial cell senescence resulting in increased ICAM-1 
expression, hereby setting the scene for a pro-in�ammatory 
state.

FIGURE 1

Increased cellular senescence in HUVEC 7 days after radiation exposure

FIGURE 2

Macroscopic images of normal and irradiated bladder

REFERENCES
1. Zwaans BMM, Nicolai HE, Chancellor MB, Lamb LE (2016). 

Challenges and Opportunities in Radiation-Induced Hem-
orrhagic Cystitis. Reviews in Urology, 18(2):57-65.

2. Minamino T, Miyauchi H, Yoshida T, Ishida Y, Yoshida H, 
Komuro I (2002). Endothelial cell senescence in human 
aterosclerosis: role of telomere in endotelial dysfunction. 
Circulation, 105(13): 1541-4

Funding Aikens Center for Neurology Research,  U Can-Cer Vive Foundation, 
NIDDK K01 Career development award DK114334 Clinical Trial No Subjects
Animal Species Mouse Ethics Committee Beaumont Health IACUC #AL-17-
12 



S132 • ICS 2020

Session 11 (Podium Short Oral) - Therapeutic Mechanisms: Abstracts 155-166

156 | www.ics.org/2020/abstract/156

STRETCH- AND CARBACHOL-INDUCED ATP 
RELEASE FROM THE BLADDER WALL OF 
YOUNG AND AGED MICE.
Nishikawa N1, Chakrabarty B2, Kitney D2, Jabr R3, Kanai A4, Fry C2

1. University of Kyoto, 2. University of Bristol, 3. University of Surrey, 4. 
University of Pittsburgh

HYPOTHESIS / AIMS OF STUDY
Stretch of the bladder mucosa, direct imposition of physical 
stresses on urothelial cells or local addition of muscarinic re-
ceptor agonists such as carbachol releases several modula-
tors, including ATP.  This phenomenon has been proposed 
as a sensory transduction system to monitor bladder �lling, 
as released ATP may then activate nearby a�erent nerves [1].  
In addition, ATP release is greater from tissues associated 
with pathologies such as overactive bladder (OAB) or blad-
der pain syndrome (BPS) where it may underlie symptoms of 
increased urgency.  Several features of urothelial ATP release 
that remain unclear would be useful to evaluate the patho-
physiological basis of abnormal sensory responses arising 
from the bladder wall.  These include:  i) is ATP release de-
pendent on the extent of bladder wall stretch or the change 
of wall tension as a result of stretch?  Bladders with increased 
�brosis are sti�er (i.e. a given stretch will generate greater 
wall tension) and often associated with increased urgency. 
Thus, does a given stretch of a �brotic bladder wall during 
�lling lead to greater ATP release.  ii) what is the relative 
quantity of ATP released by physical stretch or carbachol?  
This is relevant as antimuscarinic agents could signi�cantly 
modulate stretch-induced ATP release.  We tested two hy-
potheses: i) wall tension rather than the extent of stretch 
determines ATP release; ii) carbachol- and stretch-induced 
ATP release are comparable.  These were tested in bladder 
wall preparations from young and aged mice; the latter used 
because �brosis is greater in aged mice.

STUDY DESIGN, MATERIALS AND METHODS
Experiments were performed on detrusor strips from young 
(9-12 weeks) or aged (24 months) C57/BL6 mice. Animals 
were killed by a Schedule 1 procedure, the bladder imme-
diately removed, and a strip of detrusor (≤1 mm diameter, 5 
mm length), with an intact mucosa, was tied to a �xed hook 
and an isometric force transducer.  The force transducer was 
mounted on a micromanipulator to allow variation of length 
according to pre-determined protocols.  With some prepa-
rations the mucosa was removed.  Preparations were super-
fused with Tyrode’s solution (24 mM HCO3-/ 5% CO2, pH 7.4, 
36°C) and allowed to equilibrate for 30 min with a resting 
tension of 2 mN.  The sti�ness, E, of the tissue was estimated 
from the increase of steady-state tension after a stretch of 
1 mm (20% of resting length): values of E are expressed as 
mN.mm-2 tissue cross-section area.  ATP was measured in 
100 µl superfusate samples taken 1 mm lateral to the prepa-
ration before and at 0.1, 2, 4, 6, 8, 10 and 30 mins after com-

mencement of the 60-s stretch.  After the 30-min sample, 10 
µM carbachol was introduced and a further sample taken 
after 2 min.

ATP was measured with a luciferin-luciferase assay (FLAAM, 
Sigma-Aldrich, Dorset, UK) and a luminometer (Glomax 
20/20, Promega).  The system was calibrated between 10 
fM and 1 µM ATP before each experiment.  Data are median 
values (25,75% interquartiles), n=number of preparations, as 
several data sets were signi�cantly skewed).  Di�erences be-
tween pairs of data sets were tested by Wilcoxon tests.  The 
null hypothesis was rejected at *p<0.05.  For comparison of 
non-parametric ATP release data from young and aged mice, 
a median absolute deviation (MAD) for data from young 
mice was calculated [2], where 1.483*MAD (MAD(E)) is com-
parable to a standard deviation.  Aged mice data more than 
3 MAD(E) values from those of young mice were classi�ed as 
signi�cantly (p<0.01) di�erent.

RESULTS
Experiments with young mice.  ATP release measured over 
a 30 min time-course showed a peak at two minutes fol-
lowed by a return to control after 30 minutes, followed by 
release two minutes after addition of carbachol (�gure 1A).
Paired comparison of carbachol and stretch-induced ATP 
release values, each after two minutes, showed that ATP 
release was greater with carbachol than rapid stretch (97 
[59, 172] vs 44 [14, 68] fmol.ml-1.mg-1, p<0.01, n=10, �gure 
1B).  The relationship between ATP release and passive ten-
sion, after a constant extent of stretch, was constructed.  For 
this evaluation, the integral of ATP release over 10 minutes 
(∫ATP10; shaded area in �gure 1A) was plotted as a function 
of passive tension where a signi�cant positive association 
was obtained (r=0.78, p<0.005, n=12; �gure 1C).  Control 
experiments showed that stretch-induced ATP release was 
very much less if the preparation was denuded of mucosa 
compared to intact samples (∫ATP10 values: 10 [8, 13] vs 128 
[81,173] fmol.ml-1.mg-1, n=4, 12, p<0.05); no release was 
measured with 10 µM carbachol.

Experiments with aged mice.  A similar time course of ATP 
release after a rapid stretch was recorded (�gure 2A). Car-
bachol-induced ATP release in aged mice was signi�cantly 
less than in young mice (35 [20, 82] vs 97 [59, 172] fmol.ml-1.
mg-1, p<0.01, n=19,10), but ATP release 2-min after stretch 
was similar to that in young mice.  Most noticeable was the 
wide range of stretch-induced ATP release that made analy-
sis of such data on the basis of a homogenous set di�cult.  
Values of ∫ATP10 in aged mice preparations were divided 
into three groups (�gure 2B): values comparable to those 
from young mice; much greater values (de�ned as more 
than three MAD(E) - see Methods - above those of young 
mice); much smaller values (more than three MAD(E) below 
those of young mice).  In view of the wide range of ∫ATP10 
there were no signi�cant relationships between stretch-in-
duced ∫ATP10 values and either stretch-induced passive 
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tension or carbachol-induced ATP release, as in tissue from 
young animals.

INTERPRETATION OF RESULTS
For young mice, data from these experiments are consist-
ent with the original hypotheses.  Firstly, stretch-induced 
ATP release is a function of tension-generated in the prepa-
ration (i.e. tissue sti�ness) and not the extent of stretch per 
se.  Secondly, carbachol induced ATP release is comparable, 
in fact greater, than stretch-induced release.  Stretch of the 
bladder wall, or shear stress applied to urothelial cells, releas-
es more ACh than ATP and at lower stimulus intensities [3].  
Thus, ACh release represents a positive autocrine pathway to 
augment stretch-activated ATP release.  Identi�cation of ACh 
release channels from urothelial cells, and the cell pathways 
that regulate ATP release are important targets to downreg-
ulate excessive ATP release and the sensory pathways that 
ATP controls.  With bladder wall tissue from aged animals 
the relationship between tissue sti�ness and ATP release 
is absent, due to the large variability of the amount of ATP 
released with stretch.  Enhanced ATP release is a feature of 
tissues from bladder pathologies and to this may be added a 
subset of aged bladders. Thus, data from aged animals does 
not represent a homogeneous group and that co-morbid 
conditions may overwhelm any e�ect of age per se, and if 
translated to elderly humans would underlie the variable in-
cidence of urinary urgency.

CONCLUDING MESSAGE
An increase of bladder wall passive tension, as well as mus-
carinic receptor activation are equally potent stimuli for ATP 
release from the mucosa.  Stretch-activated release is aug-
mented by increased bladder wall tension, say due to �bro-
sis and could contribute to increased urgency.  This suggests 
that antimuscarinic agents or that reduce �brosis as targets 
to reduce this symptom. However, with aged animals other 
as yet unidenti�ed factors greatly increase stretch-induced 
ATP release that is relatively independent of a muscarin-
ic-dependent pathway.

FIGURE 1

Figure 1

FIGURE 2

Figure 2
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DESMOPRESSIN STIMULATES UROTHELIAL 
VASOPRESSIN RECEPTORS AND INHIBITS 
ADENOSINE METABOLISM IN THE AGED 
URINARY BLADDER: NOVEL MECHANISM 
FOR REDUCING NOCTURIA/NOCTURNAL 
POLYURIA
Wolf-Johnston A1, Menchikova E1, Apodaca G1, Wein A2, Dmochowski R3, 
Weiss J4, Jackson E1, Birder L1

1. University of Pittsburgh, 2. University of Pennsylvania, 3. Vanderbilt 
University, 4. SUNY Downstate

HYPOTHESIS / AIMS OF STUDY
Maintaining and regulating water balance is fundamental to 
survival.  The “perceived view” is that: 1) �ne-tuning of water 
homeostasis along the collecting duct of the kidney where 
arginine vasopressin (AVP) type 2 receptors (V2Rs) are found 
in high density; and 2) the urinary bladder urothelium (UT), 
due to its low permeability to water and urea and high elec-
trical resistance, only serves as an impermeable blood-urine 
barrier. 

Several reports now challenge the traditional view that the 
UT is an impermeable barrier and suggest that the UT ex-
hibits a transport function that participates in adjusting the 
composition of urine by a�ecting net transport of solutes. 
Thus, the UT may be an active participant in normal physio-
logical �uid and solute reabsorption. In support of this con-
cept, we recently obtained novel preliminary �ndings that 
the urinary bladder mucosa expresses AVP type 2 receptors 
(V2Rs).  Further, our �ndings also show that UT cells strongly 
express V2Rs; this suggests that UT cells are the major cell 
type in the bladder mucosa that expresses V2Rs.

A number of factors and conditions can modulate V2R signa-
ling including aging as well as autocoids such as adenosine. 
For example, in the kidney adenosine can inhibit AVP-in-
duced e�ects via adenosine type 1 receptors (A1Rs), e�ec-
tively acting as a ‘brake’ on V2R-mediated signaling and �uid 
reabsorption. The main purpose of this study was to test the 
hypothesis that V2Rs are expressed within the apical UT and 
that the adenosine/A1R system in the UT might potentially 
regulate V2R signaling in the urinary bladder.  An additional 
goal was to determine whether the expression and regula-
tion of the apical UT V2R system is altered with aging.

STUDY DESIGN, MATERIALS AND METHODS
Urinary bladders (excised from anesthetized young versus 
aged Fischer 344 rats) were used to examine expression of 
V2Rs using �uorescent immunocytochemistry (measures 
total V2R expression) and surface biotinylation/western 
blot methodology (measures speci�cally apical surface V2R 
expression). In addition, we also utilized a recently validat-
ed methodology that utilizes N6-etheno-bridge chemistry 

to examine adenosine formation (i.e., metabolism of ethe-
no-adenine nucleotides by ecto-nucleotidases) in aged ver-
sus young bladders. In brief, bladders from young versus 
aged rats were �lled with either vehicle (Krebs bu�er) or 
100 nM desmopressin for one hour, followed by instillation 
of 10 uM N6-etheno-ATP which is a substrate for ecto-nu-
cleotidases (Axxora, USA). The solution was removed and 
the metabolism of etheno-bridged adenine nucleotides 
by ecto-nucleotidases was monitored by high pressure liq-
uid chromatography with �uorescence detection. We used 
western immunoblotting using the bladders from these an-
imals to assess the expression of ectonucleotidases (nucleo-
tide metabolizing enzymes) in young versus aged bladder.

RESULTS
We observed V2Rs localized to the UT including basolateral 
surfaces of umbrella cells and surfaces of intermediate and 
basal UT cells. V2Rs were also found in small vesicles scat-
tered throughout the apical cytoplasm of umbrella cells.  In 
addition, surface biotinylation/western blots in rat bladder 
showed evidence for a large apical surface fraction of uro-
plakin 3A (apical surface protein used as positive control) 
and V2Rs.  Western immunoblots revealed an age-related in-
crease in CD39, which is a major ecto-nucleotidase that reg-
ulates extracellular purine levels by mediating the metabo-
lism of ATP to ADP and ADP to AMP (adenosine precursor).  
In addition, in the aged bladder we observed a signi�cant 
increase in the metabolism of N6-etheno-ATP to N6-ethe-
no-adenosine, a �nding consistent with the increased ex-
pression of CD39.  These age-associated increases in ec-
to-nucleotidase expression and corresponding increases in 
purine metabolism to adenosine are normalized to levels in 
that of a younger state by treatment with desmopressin.

INTERPRETATION OF RESULTS
The metabolism of ATP to adenosine is regulated in large 
part by activities of two enzymes, ENTPD1 (aka, CD39) and 
CD73. Our �ndings that aging upregulates CD39 (2-fold in-
crease) in the urinary bladder suggests that adenosine (via 
A1R stimulation) may act as a “brake” on V2R function; thus, 
similar to the kidney, adenosine may inhibit water absorp-
tion by the UT. Indeed, we �nd signi�cantly more rapid me-
tabolism of ATP to adenosine in the aging bladder UT that is 
normalized to younger levels with desmopressin (there was 
no change in young bladder mucosa). These �ndings point 
to an augmented braking mechanism on bladder V2R sign-
aling via an interaction between bladder V2Rs and A1Rs at 
adenylate cyclase.

CONCLUDING MESSAGE
Dysregulation of the kidney V2R system results in abnormal-
ities of water homeostasis, which may lead to urinary dis-
turbances in patients, for example nocturia, hyponatremia 
or lower urinary tract symptoms (LUTS). Whether and how 
bladder V2Rs a�ect bladder function and whether and how 
this might impact LUTS and hyponatremia remain open 
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questions.  Nonetheless, our initial �ndings demonstrate that 
adenosine production by the bladder mucosa is increased 
with age due to upregulation of one of the enzymes in the 
adenosine biosynthesis pathway. This would likely brake V2R 
signaling and tend to cause nocturia in the elderly because 
there would be more “adenosine brake” and impairment of 
urinary concentrating ability.  Notably, agents such as des-
mopressin could reduce nocturia/nocturnal polyuria in the 
older patient both by stimulating V2Rs and by inhibiting the 
putative “adenosine brake”. Further studies are warranted to 
determine the role and signi�cance of V2R/A1R interactions 
in the UT.
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A NOVEL BLADDER FIBROSIS PATHWAY 
THROUGH PDGFRΑ+ CELLS IN RELATION 
WITH ESTROGEN DEFICIENCY AND 
REPLACEMENT

Lee K1, Simpson J2, Lee H2, Corrigan R2, Peri L2, Perrino B2, Eto M1, Koh S2, 
Sanders K2

1. Department of Urology, Kyushu University, 2. Department of Physiology and 
Cell Biology, University of Nevada, Reno

HYPOTHESIS / AIMS OF STUDY
Decline in estrogen (E2) after menopause possibly causes 
overactive bladder.  There is a report indicating systemic E2 
application rather worsens bladder function [1].  E2 de�cien-
cy may also induce �brosis that leads to bladder dysfunction 
[2], however, little has been known about relationship be-
tween �brosis and platelete derived growth factor receptor 
(PDGFR) α+ cells in the bladder.  PDGF is essential to gener-
ate the extracellular matrix (ECM) [3].  This original work was 
aimed at investigating the e�ects of E2 on bladder function 
and assessing changes of bladder PDGFRα+ cells associated 
with in�ammation and �brosis.

STUDY DESIGN, MATERIALS AND METHODS
C57BL/6 female mice (Charles River Laboratories) were used.  
Bilateral ovariectomy (OVX) or sham surgery was performed 
at 7 weeks old and then E2 (3 μ/kg/day, administered every 
other day) was applied subcutaneously in OVX mice for two 
weeks before experiment.  Each protocol was done 1 (11 
weeks old), 3 (19 weeks old) and 7 (35 weeks old) months 
after OVX (These were named 1, 3 and 7 month groups).  To 
perform in vivo cystometrogram (CMG), PE10 catheter was 
inserted one week before CMG.  Mice were restrained with 
speci�c holder under awake condition.  Saline was infused 
at 15 μl/hr after two hours acclimation of mice and void-

ing cycles were recorded for at least one hour after three 
reproducible micturition was con�rmed.  Storage param-
eters were analyzed and data were expressed as mean ± 
SEM.  qPCR, western blotting (WB) was carried out to inves-
tigate the relationship between E2 de�ciency/replacement 
and �brosis marker, while immunohistochemistry (IHC) was 
done to check relationship between PDGFRα+ and estrogen 
receptor (ER) positive cells.  To further explore this, bladder 
was divided into urothelium/suburothelial layer (UT) and 
detrusor smooth muscle layer (SM) and then cultured with 
control media, E2 (10 ng/ml) or TNFα (100 ng/ml) for 7 days.  
Cultured tissues were collected and frozen at -80°C to inves-
tigate �brosis marker.

RESULTS
Bladder compliance was decreased in 1, 3 and 7 month OVX 
groups (20.3 ± 6.5, 10.2 ± 1.5 and 14.2 ± 2.7 μl/mmHg) com-
pared to age-matched sham groups (35.1 ± 6.1, 24.6 ± 3.2 
and 24.2 ± 4.5 μl/mmHg), while E2 recovered bladder com-
pliance in 1 and 3 month (35.9 ± 4.9 and 22.2 ± 3.4 μl/mmHg) 
but not in 7 month group (13.3 ± 2.2 μl/mmHg).  Bladder ca-
pacity was reduced in 3 and 7 month OVX groups (155.7 ± 
27.9 and 161.9 ± 23.7 μl) compared to sham (255.0 ± 16.7 
and 256.3 ± 45.7 μl), but was not fully recovered by E2 (150.7 
± 16.8 μl and 197.7 ± 29.7 μl), whilst intercontraction interval 
(ICI) was also reduced in 3 and 7 month OVX groups (10.3 
± 1.8 and 10.7 ± 1.5 min) compared to age-matched sham 
groups (17.0 ± 1.1 and 17.0 ± 3.0 min) but was not rescued by 
E2 treatment (10.0 ± 1.1 and 13.1 ± 1.9 min).  Unexpectedly, 
E2 markedly increased the number of non-voiding contrac-
tions (NVCs) in 1, 3 and 7 month OVX+E2 groups in compari-
son with age-matched sham or OVX groups (Fig. 1).  E2 even 
induced an increase of NVCs in 1 month sham, demonstrat-
ing E2 failed to rescue OVX-induced bladder dysfunction 
and rather exacerbated the detrusor contraction.  Estrogen 
receptor (ERα) was dominantly immunoreactive against de-
trusor, however bladder interstitial cells were immunoposi-
tive upon ERβ.  Colocalizations of PDGFRα+ and ERβ positive 
interstitial cells were observed both in UT (Fig. 2) and SM.  Ex-
pression of PDGFRα and collagen 1a1 was upregulated in 3 
month OVX group compared to sham, while E2 replacement 
further increased the expression of PDGFRα and �brosis 
markers (collagen 1a1, interleukin (IL) 6, cadherin and TNFα) 
compared to age-matched sham or OVX groups.  In qPCR of 
cultured bladder tissue, TNFα dramatically upregulated the 
expression of Acta2, TIMP2, Tgfβ, Col1a1, Col1a2, cadherin 
and IL6 in UT but had marginal e�ects on SM.  Conversely, E2 
increased the expression of �brosis markers in SM but had 
little impact in UT.  In WB, signal intensity of ERβ was higher 
in 3 month OVX than age-matched sham group, while that 
was further upregulated in OVX+E2 group.

INTERPRETATION OF RESULTS
Combined e�ects of the upregulation of �brosis markers in 
UT and SM may decrease bladder compliance and induce 
an increase in NVCs in in vivo CMG in systemic application 
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of E2.  Coexpression of PDGFRα+ and ERβ immunoreactive 
interstitial cells demonstrates E2 might promote an increase 
in PDGFRα+ cells through ERβ which may play an important 
role in generating ECM.

CONCLUDING MESSAGE
Urothelium/suburothelial layer may be common site for the 
initiation of �brosis.  In�ammation or E2 de�ciency/replace-
ment may cause �brosis through the activation of PDGFRα+ 
cells.  These novel �ndings might point to a novel approach 
toward the treatment of bladder �brosis.  We will further in-
vestigate the speci�c increase of these �brosis markers as 
well as morphological changes after inducing in�ammation 
using PDGFRα+/eGFP mice.

FIGURE 1

E�ects of ovariectomy and E2 replacement

FIGURE 2

Immunodetection of ERα and ERβ in relation with bladder PDGFRα+ cells
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IN VIVO EXAMINATION OF PROSTATE-TO-
BLADDER CROSS-SENSITIZATION IN A RAT 
MODEL: HOW DOES CHRONIC PELVIC PAIN 
SYNDROME AFFECT BLADDER FUNCTION?

Aydogdu O1, Uyar Göçün P2, Aronsson P1, Carlsson T1, Winder M1

1. University of Gothenburg, Gothenburg, Sweden, 2. Gazi University, Ankara, 
Turkey

HYPOTHESIS / AIMS OF STUDY
Male patients who su�er from painful in�ammatory disease 
of the lower urinary tract, often chronic prostatitis/chronic 
pelvic pain syndrome (CPPS), often lack satisfactory treat-
ment options. The situation is worsened by the negative ef-
fects that CPPS has on urinary bladder function [1]. Consid-
ering the relatively large number of male patients su�ering 
from CPPS who do not respond positively to treatment, new 
and more e�ective pharmacological options are needed. For 
this, potential common pathophysiological changes in uri-
nary bladder and prostate need to be investigated. In par-
ticular, more e�ort is required to investigate the potential as-
sociation between in�ammatory pathways in pelvic organs.

The aim of the present study was to investigate which e�ects 
CPPS has on bladder function and pathophysiology. For this 
purpose, a broad methodological approach was used.

STUDY DESIGN, MATERIALS AND METHODS
A total of 24 adult male Sprague-Dawley rats (300-450 g) 
were used in the study, which followed national guidelines 
for the care and use of laboratory animals and was approved 
by the local ethics committee (permit number:1794/2018). 

The animals were randomly divided into four groups. In the 
�rst three groups, zymosan (Sigma-Aldrich, St Louis, MO, 
USA; 0.1 mg in 10 µl saline) was injected into the dorsal lobe 
of the prostate to create a functional model for CPPS. In the 
fourth group, rats were injected with vehicle (10 µl saline, 
serving as control). Metabolic cage experiments were per-
formed 7, 14 and 21 days after zymosan injection (termed as 
group Z7, Z14 and Z21, respectively) and after 14 days in the 
control group. The obtained parameters included the total 
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number of micturitions, total urine volume produced and 
total water intake. From these parameters it was possible to 
calculate micturition frequency and volume per micturition. 

Immediately following the metabolic cage experiment, 
cystometry was performed. Brie�y, the femoral artery and 
vein were catheterized to allow for blood pressure moni-
toring and drug administration, respectively. Via a careful 
incision in the bladder dome a pressure sensing catheter 
and cannula were placed in the urinary bladder and sub-
sequently �xed with a ligature. Bladder pressure, residual 
urine volume, bladder capacity, compliance, voiding time 
and non-voiding contractions (NVCs) were measured during 
cystometry. Bladder compliance was calculated by dividing 
the volume change (ΔV) by the change in intravesical pres-
sure (ΔP) that occurred during bladder �lling (ΔV/ΔP). Saline 
was infused via the cannula to induce simulated micturition 
cycles. This was repeated �ve times both before and after 
concentration-response series of the cholinergic agonist 
methacholine (1, 2 and 5 µg*kg-1, i.v.) and the purinergic ag-
onist ATP (5, 10 and 100 µg*kg-1, i.v.). 

Following cystometry, the prostate and urinary bladder 
were excised and weighed, then �xed in paraformaldehyde 
and subsequently examined histopathologically for possi-
ble in�ammatory changes. For this blinded assessment, the 
tissues were stained with haematoxylin-eosin and given an 
in�ammatory score (0-3) by an independent pathologist. 
Two-way ANOVA followed by Tukey’s correction for multiple 
comparisons was used to compare data between groups. 
Statistical analysis was performed using GraphPad Prism ver-
sion 8.3 (GraphPad Software Inc., San Diego, USA). The level 
of statistical signi�cance was set at p < 0.05.

RESULTS
Compared to controls, the volume/micturition was lower 
in all zymosan-treated CPPS groups (Figure 1a; 0.91±0.23, 
0.92±0.09, 0.78±0.11 and 1.62±0.28 ml in Z7, Z14, Z21 and 
control groups, respectively; control vs Z7, p=0.065; con-
trol vs Z14, p=0.066; control vs Z21, p=0.014). The num-
ber of micturitions per hour were signi�cantly higher in all 
CPPS groups, as compared to controls (Figure 1b; 0.95±0.09, 
1.08±0.13, 1.18±0.10 and 0.40±0.03 in Z7, Z14, Z21 and con-
trol groups, respectively; control vs Z7, p=0.0029; control vs 
Z14, p=0.0005; control vs Z21, p<0.0001). Similarly, the to-
tal number of micturitions during the entire metabolic cage 
time period were higher in all CPPS groups, as compared to 
controls (Figure 1c; 15.25±1.44, 17.25±2.06, 18.83±1.62 and 
6.40± 0.51 in Z7, Z14, Z21 and control groups, respectively; 
control vs Z7, p=0.0029; control vs Z14, p=0.0005; control vs 
Z21, p<0.0001).

Cystometry revealed a signi�cant increase in the number of 
NVCs in all CPPS groups, as compared to controls (Figure 2a; 
control vs Z7, p=0.046; control vs Z14, p=0.033; control vs 
Z21, p=0.014). Similarly, lower bladder compliance was seen 

in the CPPS groups, as compared to controls. This decrease 
tended to worsen as the time after zymosan injection pro-
ceeded.

Rats with chemically induced CPPS displayed signi�cantly 
longer voiding times compared to controls. There was also 
a trend towards longer voiding time as a result of increased 
time after zymosan injection (Z21 & Z14 > Z7). 

There was a tendency towards decreased methacholine-in-
duced contractions in all CPPS groups, as compared to con-
trols (Figure 2b; at 5 µg*kg-1; Z14 vs control, p=0.0023; Z21 
vs control, p<0.0001). ATP-induced bladder contractions 
tended to be lower in the CPPS groups, as compared to con-
trols (Figure 2c; at 100 µg*kg-1; Z7 vs control, p=0.0007; Z14 
vs control, p=0.0016; Z21 vs control, p=0.0003). 

There were no signi�cant di�erences between the groups 
regarding total bladder or prostate weight. However, all zy-
mosan-treated prostate tissues displayed signs of in�amma-
tion (avg score 2.2 as compared to 1.0 in controls). Interest-
ingly, while excised bladders from control animals did not 
show signs of in�ammation (avg score 0.5), bladders from 
zymosan-treated animals did (avg score 1.5).

INTERPRETATION OF RESULTS
In the present study, we created an animal model for CPPS 
without benign prostate hyperplasia (BPH) to investigate po-
tential e�ects of chronic prostate in�ammation on bladder 
function. To the best of our knowledge, the current study 
represents the �rst study in an animal model for CPPS to 
demonstrate the e�ects of chronic prostate in�ammation 
on bladder function over time. Further, this is the �rst study 
that simultaneously studies basic bladder function (mictu-
rition parameters), a�erent (cystometry) and e�erent (drug) 
e�ects. Induction of prostatitis by zymosan injection did not 
cause any increase in total prostate weight, con�rming it to 
be a good model for CPPS without BPH. Metabolic cage data 
showed that zymosan-induced prostatic in�ammation could 
provoke urinary frequency. Likewise, cystometry showed a 
signi�cant increase of NVCs and a trend towards worsened 
bladder compliance over time in the animals with CPPS.  In 
addition, we observed that CPPS caused signi�cantly in-
creased voiding times. Taken together, these �ndings indi-
cate cross-sensitization between prostate and bladder.

Our �ndings revealed incidences of reduced cholinergic 
contractile bladder responses in animals with CPPS. Simi-
lar �ndings were seen regarding ATP-induced contractions. 
These �ndings are in accordance with previous studies that 
investigated the possible e�ects of non-bacterial urinary 
bladder in�ammation on ATP and acetylcholine evoked con-
tractile responses [2]. Based on our �ndings, and how they 
correlate with previous �ndings, we hypothesize that CPPS 
causes functional changes in the urothelium in a similar way 
as what is observed during cystitis. It is possible that the neg-
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ative e�ects of CPPS on bladder function are conveyed via 
common dorsal root pathways, which has been suggested 
in a previous study [3].

CONCLUDING MESSAGE
The current �ndings demonstrate a potential pros-
tate-to-bladder cross-sensitization which causes bladder 
dysfunction and evident signs of in�ammation. The under-
lying mechanisms of this cross-talk remain to be unravelled. 
Future clinical studies are required to verify the outcomes of 
the current study and enable advancement of patient care.

FIGURE 1

Figure 1

FIGURE 2

Figure 2
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GROWTH MECHANISM OF BENIGN 
PROSTATIC HYPERPLASIA BY NLRP3 
INFLAMMASOME THOROUGH COMPLEMENT 
PATHWAY.

Hata J1, Imai H1, Yoshida Y1, Meguro S1, Honda R1, Matsuoka K1, Hoshi S1, 
Sato Y1, Akaihata H1, Kataoka M1, Ogawa S1, Haga N1, Kojima Y1

1. Fukushima Medical University

HYPOTHESIS / AIMS OF STUDY
We have reported that the complement system activation, a 
major component of the innate immune system, including 
classical complement pathway was involved in the growth 
of benign prostatic hyperplasia (BPH) by using model rats 
and human BPH tissues. However, the mechanism from com-
plement system activation to the growth process of BPH re-
mained unclear. On the other hand, it has recently been not-
ed that in�ammasome, the protein complex which works as 
an in�ammation ampli�cation system, was associated with 
complement activation thorough C5a activation. Further-
more, resveratrol, a natural polyphenolic agent, was report-
ed to exert a protective e�ect in acute lung injury by sup-
pressing the NLR family pyrin domain containing 3 (NLRP3) 
in�ammasome signaling. Therefore, we analyzed the expres-
sion and function of NLRP3 in�ammasome including related 
molecules for in�ammasome using BPH model rats and the 
antiproliferative e�ect by resveratrol to elucidate the mech-
anism of BPH growth.

STUDY DESIGN, MATERIALS AND METHODS
BPH model rats, which resembles human BPH tissues patho-
logically, were used in this study. The urogenital sinus (UGS) 
isolated from the 20-day-old male rat embryos was implant-
ed under the right ventral prostate of 7-week-old male rats. 
After the host rats had been sacri�ced at 2, 3, or 8 weeks af-
ter UGS implantation, the right ventral prostate was used as 
BPH tissue, and the left ventral prostate tissue was used as 
a control. Expression and function analysis of C5a, NLRP3, 
Caspase-1, IL-1β, IL-18 by qRT-PCR, western blotting analysis, 
and immunohistochemical (IHC) analysis using pathological 
BPH model rat tissues at 2, 3, and 8 weeks (n=6, respective-
ly) after fetal UGS implantation was performed. Serum IL-1β 
levels were also measured by ELISA to evaluate in�ammas-
ome activation. Furthermore, the NLRP3 pathway inhibitor, 
resveratrol (50 mg/kg), was administered to BPH model rats 
to evaluate the antiproliferative e�ect. The expression and 
function analysis of C5a, NLRP3, Caspase-1, IL-1β, IL-18 was 
performed by using BPH model rat with or without resvera-
trol. Proliferative e�ect of BPH tissues was evaluated by the 
expression of Ki-67 proteins.
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RESULTS
Gene and protein expression levels of C5a, NLRP3, Caspase-1, 
IL-1β, and IL-18 was signi�cantly up-regulated in BPH tis-
sues compared to normal prostate tissues respectively, and 
showed an increase time-dependently (p<0.05). BPH mod-
el rats had signi�cantly increased serum IL-1β levels com-
pared to intact rats (987.6 pg/mL vs. 1501.1 pg/mL; p<0.05), 
and showed an increase time-dependently. In IHC analysis, 
signi�cant deposition of NLRP3 was observed abundant-
ly in stromal area. Resveratrol administration signi�cantly 
decreased the prostate weight of BPH tissues and the ex-
pression of NLRP3, Caspase-1, IL-1β, and IL-18 (p <0.05). The 
expression of Ki-67 in BPH tissues with resveratrol showed 
a signi�cant decrease compared to the BPH tissues without 
resveratrol (p <0.05).

INTERPRETATION OF RESULTS
In this study, the association between NLRP3 in�ammas-
ome system and the growth process of BPH was analyzed 
by using stromal-dominant BPH model rat. The expression 
and function analysis of C5a, NLRP3, Caspase-1, IL-1β, and 
IL-18 indicated that the pathway of NLRP3 in�ammasome by 
C5a was activated in the growth process of BPH. In addition, 
this activation of in�ammasome was located in the stromal 
area of BPH, describing that NLRP3 in�ammasome system 
had an important role for the proliferation of BPH stromal 
area. The expression and function analysis by resveratrol ad-
ministration showed that the expression of the molecules 
at downstream from NLRP3 in�ammasome was signi�cant-
ly decreased in BPH tissues with resveratrol compared to 
without resveratrol. These results suggested that resveratrol 
e�ectively suppressed the NLRP3 in�ammasome activation 
during the BPH growth process in model rats. Furthermore, 
resveratrol signi�cantly suppressed the BPH proliferation 
and reduced prostate weight.

CONCLUDING MESSAGE
The activation of NLRP3 in�ammasome by complement 
component C5a promotes IL-1β and IL-18 production via 
Caspase-1 and ampli�es in�ammation during the growth 
process of BPH. In addition, the inhibition of NLRP3 in�am-
masome decreased in�ammasome activation, and induced 
reduction of prostate volume. Our results suggested that 
in�ammasome might be a therapeutic target during the 
growth process of BPH.
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EFFECTS OF ORAL ADMINISTRATION OF 
HISTAMINE-H1 RECEPTOR ANTAGONIST ON 
BLADDER OVERACTIVITY AND PROSTATIC 
INFLAMMATION IN A RAT MODEL OF NON-
BACTERIAL PROSTATITIS
Igarashi T1, Kurobe M1, Gotoh D1, Saito T1, Wang Z1, Furuta A2, Suzuki Y3, 
Egawa S2, Yoshimura N1

1. University of Pittsburgh, 2. The Jikei University, 3. Tokyo Metropolitan 
Rehabilitation Hospital

HYPOTHESIS / AIMS OF STUDY
Patients with chronic prostatitis often exhibit irritative blad-
der symptoms despite no evidence of bladder in�amma-
tion.  Previous studies in animal models demonstrated that 
prostatic in�ammation (PI) can induce bladder overactivity 
via prostate-to-bladder cross-organ a�erent sensitization 
through activation of the pelvic nerve [1]. However, the 
underlying mechanisms for PI-induced a�erent sensitiza-
tion are not fully elucidated.  Histamine released from mast 
cells activated by tissue in�ammation has been implicated 
as an important mediator causing pain and itch sensation, 
and inhibition of histamine H1 receptors is reportedly e�ec-
tive for the treatment of pain and other bladder symptoms 
in patients with interstitial cystitis/bladder pain syndrome 
(IC/BPS).  Thus, the present study examined the e�ect of a 
second-generation, anti-histamine H1 receptor antagonist, 
which has a lesser degree of anticholinergic e�ects [2] [3], 
on bladder overactivity, molecular expressions of histamine 
H1 receptors (HT1R), TRPV1 and cytokines in the bladder, 
the prostate and pelvic a�erent pathways in a rat model of 
non-bacterial PI.

STUDY DESIGN, MATERIALS AND METHODS
Male Sprague-Dawley rats were divided into three groups: 
(1) Sham group; control rats without intraprostatic instilla-
tion and with oral administration of an HT1R antagonist (de-
sloratadine), (2) Placebo group; PI rats with oral administra-
tion of vehicle (methyl cellulose), (3) Treatment group; PI rats 
with oral administration of desloratadine.  On day 0, formalin 
(5%, 50 µl) was injected into each ventral lobe of the pros-
tate to induce PI in Placebo and Treatment groups, for which 
vehicle and desloratadine at a dose of 3 mg/kg dissolved in 
methyl cellulose (0.5w/v % , 0.1 ml) was respectively admin-
istrated daily by oral gavage for 14 days from day 14.  On 
day 28, we performed conscious cystometry (CMG) and har-
vested tissues to evaluate mRNA expressions of HT1R in the 
bladder, TRPV1, HT1R and in�ammation markers (IL-β and 
IL-18) in the prostate and TRPV1 in L6-S1 dorsal root ganglia 
(DRG) by RT-PCR.
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RESULTS
In CMG, Treatment group had signi�cant longer intercon-
traction intervals (ICIs) than Placebo group, in which ICIs 
were signi�cantly reduced compared to Sham group (Fig. 
1A, 1B). In other CMG parameters, Placebo group had signif-
icantly higher post voided volume (PVR) than Sham group 
while there were no signi�cant di�erences in PVR between 
Treatment and Sham groups (Fig. 1C). In Placebo group, 
mRNA levels of TRPV1 in the prostate and L6-S1 DRG were 
signi�cantly increased, and mRNA expression of HT1R in the 
prostate and the bladder were also signi�cantly increased 
compared to Sham group (Fig. 2A and 2B). However, these 
changes were normalized in Treatment group (Fig. 2A and 
2B). In addition, mRNA expressions of IL-1β and IL-18 in the 
prostate of Placebo group were signi�cantly higher com-
pared to Sham group while there were no signi�cant di�er-
ences between Treatment and Sham groups (Fig. 2C).

INTERPRETATION OF RESULTS
These results indicate that PI induces bladder overactivity 
shown by decreased ICI in association with HT1R upregula-
tion in the bladder and the prostate, and that inhibition of 
HT1R improved PI-induced cytokine production, bladder 
overactivity and C-�ber a�erent marker (TRPV1) overexpres-
sion in L6-S1 DRG that contain bladder and prostate a�er-
ent neurons. Thus, it is assumed that HT1R plays a signi�cant 
role in prostate-to-bladder cross-organ sensitization, which 
induces bladder overactivity due to enhanced bladder a�er-
ent activity, after PI.

CONCLUDING MESSAGE
Blockade of histamine H1 receptors improved not only 
prostatic in�ammation, but also bladder overactivity in 
a rat model of PI. Thus, the histamine-H1 receptor mecha-
nism would be a potential target for the treatment of irrita-
tive bladder symptoms in patients with chronic prostatitis.  
Also, it is possible that second-generation, anti-histamine 
H1 receptor antagonists such as desloratadine, which have 
a lesser anticholinergic e�ect [2] [3], can induce therapeu-
tic e�ects without a�ecting PI-associated voiding problems 
because desloratadine did not increase, but rather improved 
PVR in PI rats.

FIGURE 1

FIGURE 2
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PELVIC RADIATION DECREASES NERVE 
MEDIATED BLADDER CONTRACTIONS 
AND INCREASES URETHRAL SPHINCTER 
CONTRACTIONS IN FEMALE RATS
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HYPOTHESIS / AIMS OF STUDY
Radiation therapy (RT) is necessary for stage IIB and great-
er cervical cancers. Within 6 months of diagnosis, 53% of 
women will receive pelvic RT. Although external beam and 
brachytherapy radiation techniques can deliver adequate 
radiation to the targeted neoplasm, healthy neighboring 
tissues in the pelvis may become ionized leading to urinary 
incontinence. Tissue injury from RT is both an acute and 
chronic process. In male rats, prostatic radiation induced 
an early decrease and late increase in bladder contractility. 
RT is shown to induce cystitis in several pre-clinical models, 
yet the pathological mechanisms leading to urinary inconti-
nence are largely unknown.  The aim of this study is to deter-
mine how a single dose of pelvic radiation administered to a 
rat model impacts bladder and urethra contractions at 4 and 
9 weeks post RT. We hypothesize RT will decrease bladder 
and urethra contractions by 9 weeks post RT.

STUDY DESIGN, MATERIALS AND METHODS
Adult female Sprague Dawley rats were anesthetized, given 
a single dose of 20 Gy radiation selectively targeted to the 
pelvis and allowed to recover for 4 or 9 wks (4RT n=8; 9RT 
n=8). Age matched controls (4CON n=3; 9CON n=4) under-
went the same procedure without receiving any radiation. 
Bladders, internal urethral sphincters (IUS), and external ure-
thral sphincters (EUS) were excised. The bladder was cut into 
strips and the urethral sphincters were cut into 2 mm rings, 
and mounted in tissue baths. Contractility was measured us-
ing a high potassium solution (KCl, 120 mM), carbachol (10-9 
to 10-4 M; bladder only), ca�eine (40 mM), and electric �eld 
stimulation (EFS, 1-48 Hz at �xed parameters) in the absence 
or presence of a ryanodine receptor antagonist, dantrolene 
(10-5 M) to determine striated muscle contribution, or sodi-
um channel inhibitor, tetrodotoxin (TTX, 10-6 M) to deter-
mine if contractions are of neuronal origin and not a result of 
direct smooth muscle stimulation.

RESULTS
Overall, there were no di�erences between the bladder and 
sphincter data for 4CON and 9CON groups; therefore, both 
groups were combined and referred to collectively as CON. 
Within the bladder, RT decreased EFS contractions at both 4 
and 9 weeks (Figure 1, CON: 58.8±7.84, 4RT: 41.5±4.13, 9RT: 

38.0±2.58mN; p<0.05). In contrast, RT did not change KCl or 
carbachol-induced bladder contractions. Conversely in the 
IUS, RT increased EFS contractions after 4 weeks, but contrac-
tions returned to CON values by 9 weeks (CON: 2.0±0.34, 4RT: 
3.1±0.55, 9RT: 2.1±0.27mN; p<0.05). EFS IUS contractions 
were una�ected by dantrolene incubation, con�rming the 
absence of striated muscle contribution. IUS contractions to 
KCl, and ca�eine did not change following RT. Multiple RT 
induced changes were noted in the EUS. At 4 weeks post RT, 
no changes were noted in EUS KCl contractions; however, 
by 9 weeks KCl contractions doubled (CON: 3.9±1.04, 4RT: 
4.1±0.71, 9RT: 8.9±0.50mN; p<0.05). Ca�eine induced con-
tractions increased only 9 weeks after RT (CON: 5.3±1.08, 
4RT: 9.0±0.69, 9RT: 11.4±1.82mN; p<0.05). RT caused a three-
fold increase in 4RT and 9RT EFS contractions (Figure 2, CON: 
3.2±1.06, 4RT: 7.6±1.67, 9RT: 10.34±2.22mN; p<0.05). When 
incubated with dantrolene to eliminate striated muscle EFS 
contribution, no change in EFS contractions were noted at 4 
or 9 weeks post RT (CON: 1.6±0.35, 4RT: 3.0±0.75, 9RT: 3.9± 
0.99mN). To con�rm neuronal origin, all EFS contractions 
within the bladder, IUS, and EUS were inhibited following 
incubation with TTX.

INTERPRETATION OF RESULTS
Pelvic RT decreases nerve mediated bladder contractions yet 
increases nerve mediated urethral sphincter contractions. 
Interestingly, most changes occur within the EUS – the ure-
thral sphincter under voluntary striated muscle control.

CONCLUDING MESSAGE
The adaptive physiological changes in smooth muscle sig-
naling of the bladder and urethral sphincters following ra-
diation has been poorly described in previous literature but 
is crucial to understand the development of urinary inconti-
nence. Further studies may provide mechanistic detail nec-
essary to prevent or treat RT induced incontinence and im-
prove the quality of life for cervical cancer survivors

FIGURE 1
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THE EFFECT OF TESTOSTERONE ON URINARY 
BLADDER SMOOTH MUSCLE CONTRACTILE 
RESPONSE IN CASTRATED RATS
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HYPOTHESIS / AIMS OF STUDY
Decreased testosterone in elderly men is known to result in a 
variety of physical symptoms. According to the clinical prac-
tice guidelines for male lower urinary tract symptoms, 41.9% 
of elderly men who do not have lower urinary tract obstruc-
tion but have lower urinary tract symptoms have been re-
ported to have detrusor contractile dysfunction. However, 
the e�ect of testosterone de�ciency on bladder and urinary 
function has not yet been elucidated. Therefore, we aimed 
to elucidate the e�ect of testosterone on bladder function in 
castrated rats using pharmacological and molecular biolog-
ical techniques.

STUDY DESIGN, MATERIALS AND METHODS
We divided sexually mature 12-week-old male Wistar-ST rats 
into into the following groups: castrated (Cast), castrated 
with testosterone (Cast+T), and sham (Sham). Testosterone 
was administered with silastic tubing at 3 months after the 
castration. After 4 months, voiding function and detrusor 
muscle contraction were evaluated. Cystometrography 

(CMG) was performed to assess the voiding interval and in-
travesical pressure. Detrusor muscle contraction was meas-
ured by isometric tension using bladder tissue. Contraction 
was induced by carbachol and electrical �eld stimulation 
(EFS). Moreover, a muscarinic receptor antagonist was used. 
Real-time PCR was used to examine variations in the expres-
sion of mRNA in the excised bladder tissue.

RESULTS
Based on the CMG (80 μL/min) results, castration did not 
signi�cantly a�ect the voiding interval (Cast group: 653.3 ± 
145.7 seconds, Sham group: 767.7 ± 233.2 seconds Cast+T 
group: 955.0 ± 109.6 seconds). Intravesical pressure was also 
not signi�cantly di�erent between groups. On the other 
hand, castrated rats showed signi�cantly weaker contrac-
tile force of the detrusor muscle in response to carbachol 
(Cast group: 61.9 ± 15.4 N/g, Sham group: 220.6 ± 62.4 N/g). 
Testosterone administration signi�cantly increased the re-
sponse (Cast+T group: 104.8 ± 7.5 N/g). Similarly, castrat-
ed rats showed weaker contractile force against EFS (Cast 
group: 73.0 ± 19.0 N/g, Sham group: 183.6 ± 26.4 N/g, Figure 
A) and testosterone administration signi�cantly increased 
the force (Cast+T group: 150.8 ± 3.7 N/g). The addition of at-
ropine decreased the contractile response. The addition of 
the atropine eliminated the di�erences between the groups 
(Figure B). After a muscarinic receptor antagonist was added, 
the contractile force against EFS was not signi�cantly di�er-
ent between the Sham and Cast groups. Muscarinic receptor 
(M2 and M3) mRNA expression was signi�cantly lower in the 
Cast group than in the Sham group (Figure C-D). Testoster-
one administration signi�cantly increased the mRNA expres-
sions.

INTERPRETATION OF RESULTS
CMG did not reveal a di�erence in the urinary function of 
sham-operated and castrated rats 4 months after castration. 
On the other hand, weaker detrusor muscle contraction 
force by carbachol and EFS was observed in castrated rats. 
The inhibited muscarinic receptor and real-time PCR results 
showed that testosterone de�ciency decreased urinary 
bladder smooth muscle contractile response through mus-
carinic receptors. However, testosterone administration im-
proved the detrusor muscle contraction force by carbachol 
and EFS and the urinary bladder smooth muscle contractile 
response.

CONCLUDING MESSAGE
Testosterone de�ciency might cause an under active blad-
der by decreasing the response of the muscarinic receptors 
and urinary bladder smooth muscle contractility. Testoster-
one administration might improve the under active bladder 
induced by testosterone de�ciency.
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THE MODULATION OF CAMP BY ADENOSINE 
INHIBITS NEURONAL ATP RELEASE FROM 
EFFERENT NERVE TERMINALS TO THE 
DETRUSOR OF MOUSE BLADDER

Chakrabarty B1, Jabr R2, Kanai A3, Drake M1, Fry C1
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HYPOTHESIS / AIMS OF STUDY
The purinergic system regulates bladder function at several 
sites by the action of ATP or its metabolites. ATP is a co-trans-
mitter with acetylcholine (ACh) at parasympathetic nerve 
terminals, and with detrusor from most animal bladders it 
has an excitatory role in generating nerve-mediated con-
tractions. ATP is released over lower stimulation frequencies 
(<~12 Hz), whilst ACh release predominates at higher fre-
quencies. However, with human bladder, ATP only has such 
a role in bladder pathologies, such as overactive bladder; 
but with normal human detrusor ACh is the sole functional 
transmitter, explained by variable rates of extracellular ATP 
hydrolysis by endonucleotidases [1]. It would therefore be 
highly desirable to selectively reduce ATP release from nerve 
terminals, leaving ACh release intact. Adenosine, an ATP me-
tabolite, reduces nerve-mediated contractions, with a large 
e�ect at low stimulation frequencies, but very much less at 
higher frequencies. The action is mediated by A1 receptors 

on nerve terminals and will reduce intracellular cyclic AMP 
(cAMP) levels and similarly reduce activity of its major tar-
get, protein kinase A (PKA) [2].  Thus, it may be inferred that 
adenosine selectively reduces nerve-mediated ATP release 
but there has been no direct demonstration. We hypothe-
sised that A1 receptor agonists do reduce nerve-mediated 
ATP, but not ACh, release, an action mediated by an A1 re-
ceptor-cAMP-PKA pathway.

STUDY DESIGN, MATERIALS AND METHODS
Bladders were dissected from 12-week male C57BL/6 mice, 
and tissue strips with mucosa intact, were mounted to record 
contractions generated by electrical �eld stimulation (EFS; 
0.1-ms pulses, 1-40 Hz, 3-s train every 90 s) and inhibited by 
1 µM tetrodotoxin. Drug interventions were delivered by the 
superfusate, Tyrode’s solution (24 mM NaHCO3:5%CO2, pH 
7.4, 36°C). Peak tension (mN) was normalised to preparation 
weight (mN.mg-1). Tension was plotted as a function of stim-
ulation frequency and analysed to estimate the maximum 
tension at high frequencies (Tmax, mN.mg-1) and the fre-
quency to generate Tmax/2, f1/2 (Hz). A reduction of Tmax 
implies an action on force mainly via ACh-dependent path-
ways; an increase of f1/2 implies a force reduction mainly via 
ATP-dependent pathways. Nerve-mediated ATP and ACh re-
lease was measured in superfusate 100 µl samples taken im-
mediately before and during EFS. ATP was measured using 
a luciferin-luciferase assay [3] at 8 Hz stimulation, and ACh 
release was measured at 20 Hz stimulation using a choline/
ACh assay kit (Sigma); the frequencies were chosen to re�ect 
when ATP and ACh release was near optimal [3]. Data are pre-
sented are mean±SEM; di�erences between data sets were 
tested with repeated measures two-way ANOVA followed by 
parametric post-hoc tests or Student’s paired t-tests where 
appropriate; the null hypothesis was rejected at p<0.05.

RESULTS
Adenosine (1 mM) reduced nerve-mediated contractions at 
low frequencies (f1/2 increased) and reduced ATP release 
(Fig 1A, B). However, there was no e�ect on higher frequency 
contractions (Tmax) and there was no e�ect on ACh release 
(Fig 1C, D). Further experiments were undertaken to �nd the 
cellular pathway underlying these e�ects of adenosine on 
contractile function and ATP release (Fig 2). Similar results 
to adenosine on f1/2 and ATP release were recorded with 
the A1 receptor selective agonist CPA (N6-cyclopentyladen-
osine, 10 µM, Fig 2A) and the non-selective A1/A2 receptor 
agonist NECA (5'-(N-ethylcarboxamido) adenosine, 10 µM, 
Fig 2B). The e�ect of adenosine was blocked by the A1 re-
ceptor antagonist, DCPCX (dipropyl-cyclopentylxanthine, 1 
µM, Fig 2C). Direct inhibition of PKA by CAMPs-Rp (10 µM) 
also increased f1/2 and decreased ATP release (Fig 2D). Two 
agents that increase cAMP, the adenylate cyclase activator 
forskolin (1 µM) to activate and the cell permeable cAMP 
analogue 6-MB-cAMP (100 µM) had no e�ect on f1/2 values 
and ATP release (data not shown). An additional target for 
intracellular cAMP, over PKA, is EPAC (exchange protein di-
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rectly activated by cAMP) that may regulate ATP release. An 
EPAC activator (007-AM, 10 µM) and EPAC inhibitor (ESI-09, 
20 µM) both had no e�ect on f1/2 values and ATP release 
(data not shown). None of the interventions listed above had 
a signi�cant e�ect on Tmax values.

INTERPRETATION OF RESULTS
Adenosine and A1 receptor agonists generated a frequen-
cy-dependent attenuation of nerve-mediated contractions. 
The signi�cant increase on f1/2 values, with no e�ect on 
Tmax demonstrate that greater e�ects were at lower stim-
ulation frequencies where ATP release is more predominant.  
This was corroborated by direct measurement of reduced 
nerve-mediated ATP release. DPCPX abolished the e�ects of 
adenosine, consistent with the hypothesis that adenosine 
acts via A1 receptor activation. The main target for cAMP in 
mediating nerve-mediated ATP release is via PKA and not by 
the EPAC route. An increase of cAMP by forskolin or 6-MB-
cAMP had no e�ect which implies that normal levels of in-
tracellular cAMP are su�cient to maintain nerve-mediated 
ATP release. By contrast adenosine had no e�ect on ACh 
release or Tmax. This the �rst direct demonstration that dif-
ferential regulation of transmitter release is possible at the 
detrusor nerve-muscle junction. Because ATP is associated 
with pathological contractile function in the human bladder, 
the ability to speci�cally attenuate its release o�ers a novel 
therapeutic drug target.

CONCLUDING MESSAGE
This study has shown for the �rst time that adenosine se-
lectively reduces ATP release from motor nerves supplying 
detrusor smooth muscle. The pathway of this action has also 
been characterised: initially by activation of an A1 receptor, 
with downstream inhibition of adenylate cyclase, cAMP gen-
eration and PKA. Modulation of cyclic nucleotide levels, such 
as cAMP, provides a novel target of pathological purinergic 
motor pathways.

FIGURE 1

Figure 1.  E�ect of adenosine on detrusor contractile properties and 
ATP and acetylcholine (ACh) transmitter release.  E�ect on A) f1/2, B) 
nerve-mediated (8 Hz) ATP release, C) Tmax, and D) nerve-mediated (20 
Hz) ACh release. Means±SEM, n=6; **p<0.01.

FIGURE 2

Figure 2. E�ect of adenosine receptor mediators, A) CPA, B) NECA, C) DP-
CPX, with adenosine (aden), and D) CAMPs-Rp, on detrusor contractile 
properties and ATP transmitter release. Cont = control. Means±SEM, n=6; 
**p<0.01, ***p<0.001.
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HYPOTHESIS / AIMS OF STUDY
The internal urethral sphincter, which is the smooth muscle 
of the bladder neck, controls the complex micturition system 
by relaxing during the voiding phase and contracting dur-
ing the storage phase. Relaxation impairment of this muscle 
causes a voiding dysfunction. In severe cases, patients need 
an intermittent urethral catheterization for voiding, which 
reduces their quality of life and poses a risk of infection.

Nitric oxide (NO) plays an important role in the relaxation of 
the internal urethral sphincter; however, NO has not been 
used for voiding dysfunction for two reasons. First, it is dif-
�cult to avoid systemic side e�ects, such as headache or hy-
potension. Second, the internal urethral sphincter must be 
relaxed only during the voiding phase. Therefore, we devel-
oped a novel light-reactive NO donor, “NORD-1”. It is possible 
to regulate the NO release temporally and spatially by irra-
diating NORD-1 with red light. In this study, we examined 
whether it was possible to control the relaxation of the blad-
der neck of intact rats by using NORD-1 and red light.

STUDY DESIGN, MATERIALS AND METHODS
We used 10-11-week-old male and female Wistar/ST rats. In 
the NORD-1 group, 10^-4 M NORD-1 (500 µL) was instilled 
into the bladder via a PE-50 tube inserted into the bladder 
dome under anesthesia. In the vehicle group, we adminis-
tered the vehicle. The rats were kept in the supine position 
for 20 min, following which, the bladder was harvested. 
Next, the bladder was separated into a circular bladder neck 
specimen and a longitudinal bladder body strip for isomet-
ric tension study. Carbachol (10^-5 M) was added to the or-
gan bath to induce precontraction. After equilibration, the 
specimens were irradiated with red light (8 mW/cm2, 30 
mW/cm2, 58 mW/cm2, and 121 mW/cm2) and their relaxa-
tion responses were measured. We also evaluated their re-
sponse in the presence of 10^-5 M [1,2,4] oxadiazolo [4,3-a]
quinoxalin-1-one (ODQ), an inhibitor of the soluble guanylyl 
cyclase (sGC). All measurements were performed with 10^-
5 M NG-nitroarginine methyl (L-NAME), an inhibitor of the 
endogenous NO synthase. Moreover, bladder necks were 
harvested from rats treated with vehicle or NORD-1 and fro-

zen sections were prepared to analyze the permeability of 
NORD-1. Paired samples t-test with the Bonferroni correc-
tion was used for the statistical analysis of the di�erence in 
response to each light intensity, and ANOVA and the Bonfer-
roni-type multiple t-tests were used for the analysis of the 
response with or without NORD-1 and ODQ.

RESULTS
Fig. 1A shows representative charts of the female rat’s blad-
der neck response to irradiation with red light under each 
condition. In the vehicle group, the bladder neck specimens 
did not respond to irradiation and were relaxed due to the 
application of sodium nitroprusside, an NO donor (Fig. 1A). 
In contrast, in the NORD-1 group, the bladder neck speci-
mens were relaxed when irradiated, and the response was 
signi�cantly increased in proportion to the light intensity 
(Fig. 1A, 1B). In addition, the tension returned as soon as the 
light was turned o�. These responses were signi�cantly in-
hibited in the presence of ODQ (Fig. 1A, 1C). Contrarily, the 
bladder body specimens of both groups did not relax when 
irradiated. There were no di�erences based on sex in the 
relaxation responses. According to the histological evalua-
tion, NORD-1 was localized in the urothelium, but not in the 
smooth muscle of the bladder neck specimens (Fig. 2).

INTERPRETATION OF RESULTS
We succeeded in controlling the start and end of the relax-
ation of bladder neck specimens obtained from intact rats 
by using NORD-1 and light irradiation. In contrast, the blad-
der body specimens did not react to them. These di�erences 
may originate from a cellular expression of the sGC. The sGC 
is an intracellular receptor of NO, which induces the relax-
ation of smooth muscles. It was reported that sGC was not 
detected in the smooth muscle cells of the bladder body, 
but was present in those of the bladder neck [1]. Thus, the 
bladder neck relaxed via the NO/sGC signal when NORD-1 
was applied and irradiated, while the bladder bodies did 
not respond. However, NORD-1 is localized in the urotheli-
um rather than the smooth muscle of the bladder neck. It is 
known that NO migrates from the producer cells to the tar-
get cells freely and quickly. In this study, NO was produced in 
the urothelial cells of the bladder neck specimens and trans-
ferred to the smooth muscle cells immediately.

CONCLUDING MESSAGE
This study is the �rst to apply a light-reactive NO releaser to 
a bladder neck specimen. This method may resolve the prob-
lems that the usual NO donors face by controlling an NO 
release spatially and temporally. Light-reactive NO releaser 
and light irradiation may be a novel therapy for voiding dys-
function that a�ects the patient physically and mentally.
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FIGURE 1

FIGURE 2
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HYPOTHESIS / AIMS OF STUDY
Many reports have shown that stem cell therapy is useful for 
stress urinary incontinence or interstitial cystitis.[1] Howev-
er, cell therapy has many hurdles, including immunoreac-
tivity, unexpected mal-di�erentiation, embolization, com-
plications of maintenance and culture cells, and high cost. 
In addition, many reports have shown that paracrine e�ects 
are important for improvement.[1] Here, we focused on the 
contents of stem cells that have the potential to solve these 
problems and made �ltered adipose-derived stem cell lysate 
(FADSCL). In this study, we investigated whether FADSCL was 
useful using a hydrochloric acid (HCl)-induced rat model of 
cystitis.

STUDY DESIGN, MATERIALS AND METHODS
Rat adipose-derived stem cells (ADSCs) were collected from 
the subcutaneous fat of a rats. Cultured ADSCs (passage 3 or 
4) were collected and �xed in PBS (1x10^7 cells/1 mL PBS). 
Then, the cells were crushed by freeze-thaw, and the �ltrate 
(FADSCL) was collected. Eight-week-old female Fisher 344 
rats were divided into (1) sham+vehicle (n=10), (2) HCl+ve-
hicle (n=11), and (3) HCl+FADSCL (n=9) groups. On the �rst 
day (day one), saline or 1 M HCl (250 μL/body) were intraves-
ically administered from a transurethral catheter. The next 
day (day two), PBS as vehicle or FADSCL (250 μL/body) were 
intravesically administered from a transurethral catheter. 
Cystometrograms were performed on day eight to evaluate 
intercontraction intervals (ICIs) and maximum voiding pres-
sure (MP) in each group. Bladder weight and bladder mor-
phology were evaluated by hematoxylin and eosin staining. 
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Analysis of variance and Bonferroni multiple t-tests were 
performed for statistical analysis.

RESULTS
Representative cystometrogram charts are shown in Figure 
1A. ICIs in the HCl+PBS group were signi�cantly shorter than 
those in the sham+PBS group (P < 0.01), while the ICIs of the 
HCl+FADSCL group were signi�cantly longer than those of 
the HCL+PBS group (P < 0.01) (Figure 1B). The maximum 
voiding pressure did not change among the three groups 
(Figure 1C). The bladder weight/body ratio did not change 
among the three groups. Bladder structure was not changed 
signi�cantly among the three groups on day eight.

INTERPRETATION OF RESULTS
These data suggested that FADSCL might be useful for treat-
ing cystitis. This HCl-induced model is used as a hemorrhagic 
cystitis or interstitial cystitis model, suggesting that FADSCL 
may be useful in these conditions. It is very important that 
improvement was obtained by local administration (intra-
vesical infusion) only once. However, this study has two lim-
itations. First, this model is a chemical model and does not 
purely re�ect clinical conditions. Second, the mechanisms 
responsible for this improvement are unknown. Further re-
search is needed on these points.

CONCLUDING MESSAGE
FADSCL improved frequent urinary symptoms in rats with 
HCl-induced cystitis, suggesting that intravesical injection of 
FADSCL may be a useful treatment for hemorrhagic cystitis 
or interstitial cystitis.

FIGURE 1

Figure 1. Cystometrogram results for each group.  A, Representative 
charts. B, Intercontraction intervals (ICIs). C, Maximum voiding pressure 
(MP). Sham+vehicle (n=10), HCl+vehicle (n=11), HCl+FADSCL (n=9). **P 
< 0.01.
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CAN RESTING STATE REFLECT URODYNAMIC 
TESTING IN DELINEATING VOIDING 
NETWORKS USING FMRI?
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HYPOTHESIS / AIMS OF STUDY
Several studies have reported brain activation and function-
al connectivity (FC) during micturition using fMRI and con-
current urodynamics (UDS) testing [1,2]. However due to the 
invasive nature of UDS procedure, non-invasive resting state 
fMRI is being explored as a potential alternative. To evaluate 
the feasibility of this approach, we compared FC in brain re-
gions belonging to the voiding network [1] during the fol-
lowing states: ‘full urge’, ‘initiation of voiding/or attempt of 

voiding’, and ‘voiding or attempt of voiding’ with FC during 
rest in female multiple sclerosis (MS) patients.

STUDY DESIGN, MATERIALS AND METHODS
Subjects: Six female patients diagnosed with stable MS and 
voiding dysfunction (age 53.5±15.5). Voiding dysfunction 
was de�ned as having post-void residual volume ≥20% of 
their maximum cystometric capacity, or belonging in the 
lower 10 percentile of the Liverpool nomogram for women.

Urodynamics testing: Prior to scanning, an MRI compatible 
lumen catheter was inserted into the patients’ bladder. Dur-
ing fMRI scanning, the patients’ bladder was �lled and per-
mission to void was given 30 sec after cessation of �lling. 
Residual of urine was manually aspirated. Patients commu-
nicated their progress using a response grid indicating: “full 
urge”, “initiation of voiding”, or “voiding”. This urodynamic 
testing was repeated 3-4 times for each patient.  
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Data acquisition: MR images were acquired on an FDA-ap-
proved human 7T scanner (Siemens MAGNETOM Terra). 
Each session included the following scans: 3D T1-weighed 
anatomical scan (isotropic 0.7mm spatial resolution) and 
T2*-weighted blood oxygen level-dependent (BOLD) fMRI 
scans in a resting state (8 min) and during urodynamics test-
ing (TR=2500ms, isotropic spatial resolution 1.4mm). 

Data analysis: MRI data was preprocessed in standard steps 
(slice time correction, motion correction, spatial normaliza-
tion, and spatial smoothing). 13 regions-of-interest (ROIs) 
previously associated with voiding located in the inferior/
medial/superior frontal gyrus, superomedial primary motor 
cortex, supplementary motor area (SMA), and dorsolateral 
prefrontal cortex. Average fMRI time series were computed 
across each region and functional connectivity (Pearson’s 
correlation coe�cient) between region pairs was computed 
for each state and compared to the resting state. The similar-
ity between connectivity matrices was quanti�ed with the 
2D correlation coe�cient.

RESULTS
The SMA exhibited highest connectivity strength while the 
bilateral motor regions for pelvic �oor construction showed 
lowest (Fig. 1, Table 1). The highest correlations were ob-
served between resting state and the ‘voiding’ state (Fig. 1). 
Additionally, �gure 2 shows high correlations within the 13 
ROIs across all subjects during voiding and in a resting state 
(Fig. 2).

INTERPRETATION OF RESULTS
Results from �gure 1 suggest that the FC between the ROIs 
closely resembles resting state only during voiding, there-
by indicating the resting state FC’s potential for assessing 
the voiding process. The high correlations within the 13 
ROIs across all subjects during voiding as shown in �gure 
2 strongly suggests that voiding is consistently achieved 
through similar network activations independent from the 
activations required for ‘full urge’, ‘initiation of voiding’, and 
‘voiding’. An observed high inter-subject correlation in the 
resting state (Fig. 2) supports consistency within the individ-
ual intrinsic voiding networks.

CONCLUDING MESSAGE
Brain regions within the voiding network are highly correlat-
ed only during voiding and not during full urge or initiation. 
Additionally, the task-related voiding network closely resem-
bles the resting state intrinsic network only during voiding. 
These results were found to be consistent across all six sub-
jects and suggests that resting state fMRI can be potentially 
utilized to re�ect voiding-related brain networks during the 
voiding process but not the other states. Concurrent urody-
namic testing is still necessary for studying the e�ects of full 
urge and initiation of micturition.

FIGURE 1

FIGURE 2
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HYPOTHESIS / AIMS OF STUDY
There are very limited data on the impact of detrusor under-
activity (DUA) on stress urinary incontinence (SUI) surgery 
outcomes. Indeed, no de�nitive standardized urodynamics 
(UDS) criteria of DUA have been de�ned in women. Aim of 
this study was to assess the in�uence of DUA, according to 
the main UDS parameters, on the outcomes of women un-
derwent middle urethral sling (MUS).

STUDY DESIGN, MATERIALS AND METHODS
Women with SUI, naïve for SUI surgery, and treated with MUS 
were enrolled in this prospective study from January 2014 
to January 2019. Informed consent was obtained. Exclusion 
criteria were: previous SUI surgery, associated pelvic organ 
prolapse, previous pelvic surgery and/or radiotherapy, neu-
rologic diseases. All patients underwent pre-operative UDS. 
Patients were strati�ed according to the 4 main available 
UDS criteria of DUA: i) Pdet@Qmax ≤10 cm H2O and Qmax 
≤12 mL/s (Jeong et al.); ii) Pdet@Qmax<30 cm H2O and 
Qmax<10 mL/s (Abarbanel and Marcus); iii) Pdet@Qmax<20 
cm H2O and Qmax<15 mL/s and  BE<90% (BVE criteria); iiii) 
Pdet@Qmax<20 cm H2O + Qmax (PIP1 Gri�ths). The control 
group (CG) was represented by women with no-DUA. Pre-
operative evaluation included also free uro�owmetry (UF), 
post void residual urine (PVR), PVR-ratio (PVR-R) de�ned as 
the ratio between bladder volume and PVR, and the Inter-
national Continence Index Questionnaire Urinary Female 
LUTS (ICIQ-FLUTS). The occurrence of postoperative urinary 
retention (POUR), de�ned as the presence of PVR ≥200 ml 
in > 2 evaluations, was assessed. In case of POUR, a transient 
drainage of the bladder by clear intermittent catheterization 
(CIC) or indwelling catheter (IC) was share decided with the 
women, and counselling on the POUR management was 
done. The follow-up, scheduled at 1, 6 moths and then each 
year, included: physical examination and vaginal inspection, 
UF, PVR and PVR-R, ICIQ-FLUTS. Statistical tests were: T stu-
dent, Mann Whitney, Q-square, ANOVA.

RESULTS
The 102 patients who ful�lled the 2-years follow-up were 
considered for the analysis. DUA rate ranged from 16.7% 
(BVE) to 53.9% (PIP1-Gri�th). Table 1 resumes mean age of 
the patients, prevalence of DUA according to the UDS crite-

ria, and the main voiding complications. POUR rate varied 
from 20% (PIP1-Gri�th) to 35.3% (BVE) and was higher than 
in CG (10%). The lowest duration of postoperative catheteri-
sation before the resolution of POUR was found in PIP1-Grif-
�th group. An early surgical treatment for POUR (7-30 days 
– tape incision) was performed in 2 women with DUA and in 
2 women without DUA, and the rate was higher in the BVE 
group (11.8%), while no patients had to be treated surgical-
ly in the Arbanel group. At 2-yrs follow-up, no patient was 
in CIC or in IC. Functional outcomes are reported in Table 2. 
No signi�cant di�erences were found between preopera-
tive and at follow-up Qmax, VV, PVR, while PVR-R decreased 
signi�cantly only in BVE group. Preoperative mean PVR was 
low in all DUA groups, and in the BVE group was the highest 
(55mL). ICIQ-FLUTS scores decreased in all DUA groups, but 
remained still higher than in CG. Mean Valsalva Leak Point 
Pressure (VLPP) was similar in all groups (55-59 cmH20). Only 
patients of Jeong group had a SUI recurrence rate lower than 
CG (3.3% vs 4.5%), while in the other DUA groups was very 
higher (21-23.6%). Women of Jeong group had OAB de novo 
rate similar to CG group (13.3% vs 11.3%), while the other 
DUA groups patients had very higher rates (21%-29.4%). At 
the multivariate analysis, without control group, we found 
that preoperatively there were signi�cant di�erences in PVR, 
and at follow-up in ICIQ-FLUTS scores. At the multivariate 
analysis with also control group, the items without signi�-
cant di�erence were preoperative VV and ICIQ-FLUTS, and at 
follow-up PVR and PVR-R (Table 2).

INTERPRETATION OF RESULTS
According to DUA de�nitions, POUR had a twice or three 
times higher prevalence than the control group, and the sur-
gery treatment rate for POUR had a high variability (3.6% to 
11.8%). This �nding may have a very relevant impact on the 
counselling and on the post-operative management. DUA 
did not negatively impact on voiding outcomes at 2-years 
follow-up, regardless the type of DUA diagnosed. However, 
according to the DUA type, we found very di�erent OAB de 
novo and SUI rates at follow-up. Only patients of Jeong group 
had OAB de novo and SUI recurrence rates similar to the con-
trol group, while in the other DUA groups the prevalence of 
these outcomes almost doubled. The mean VLPP was similar 
in all groups, and so the SUI severity may not have been sig-
ni�cant di�erent in the patients. Thus, a possible explanation 
of the higher SUI recurrence could be a softer tape place-
ment in some patients of these DUA groups to avoid POUR.

CONCLUDING MESSAGE
According to the UDS criteria used, DUA diagnosis had a high 
variability and relevantly changed. The clinical consequenc-
es have been remarkable because the women in the diverse 
DUA groups had also di�erences in terms of POUR/surgery 
for POUR rate, duration of postoperative catheterisation, SUI 
recurrence and OAB de novo rate. Thus, the choice of UDS 
criteria for DUA diagnosis may have a very relevant impact 
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on the patients counselling, post-operative management, 
and both MUS functional and success outcomes.

FIGURE 1

Table 1. POUR analysis in DUA groups and in control group. POUR: 
post-operative urinary retention.  CIC: clean intermittent catheterisation. 
IC: indwelling catheterisation. Student’s test and Anova test.

FIGURE 2

Table 2. Comparison between pre-op data and outcomes at 2-yrs f-up 
in each group; evaluation of SUI recurrence rate, new onset of OAB and 
comparison among groups on both pre-op data and outcomes at f-up

Funding None Clinical Trial No Subjects Human Ethics Committee Internal 
Ethics Committee Helsinki Yes Informed Consent Yes 
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DOES OVERNIGHT AUDS CHANGE 
MANAGEMENT STRATEGIES AND IMPROVE 
LONG-TERM OUTCOMES IN PATIENT'S 
PRESENTING WITH ISOLATED SYMPTOMS OF 
NOCTURIA AND/OR NOCTURNAL ENURESIS?
Axell R1, Yasmin H1, Aleksejeva K1, Solomon E2, Toia B1, Pakzad M1, Hamid R1, 
Ockrim J1, Greenwell T1

1. University College London Hospital NHS Foundation Trust, 2. Guy's and St 
Thomas' NHS Foundation Trust

HYPOTHESIS / AIMS OF STUDY
Overnight ambulatory urodynamics (aUDS) is performed 
as a second-stage test in patients with isolated nocturnal 
symptoms in whom conventional or video urodynamics 
have been non-diagnostic. The aims of this study were to 
determine if a urodynamic diagnosis of detrusor overac-
tivity (DO) or urge urinary incontinence (UUI) on overnight 
aUDS resulted in a change in patient management and an 
improvement in their urinary symptoms.

STUDY DESIGN, MATERIALS AND METHODS
Twenty-�ve consecutive patients (28% male) having over-
night aUDS whose most bothersome urinary symptoms 
were nocturia and/or nocturnal enuresis seen at our tertiary 
referral centre between November 1998 and August 2018 
were identi�ed from our prospectively acquired database 
and retrospectively reviewed. Their median age was 38 years 
(range 18-86). All patients had previously had convention-
al pressure-�ow studies or video UDS (vUDS). aUDS were 
performed when conventional UDS were non-diagnostic or 
when the conventional UDS diagnosis was contradictory to 
the patient's major presenting symptom of nocturia and/or 
nocturnal enuresis. Six patients were excluded because fol-
low-up data was not available. All conventional UDS, vUDS 
and overnight aUDS studies were analysed by an experi-
enced urodynamicist and reviewed at a multidisciplinary 
team (MDT) meeting to ensure accuracy of diagnosis and to 
determine treatment options. 

Data are expressed as mean ± standard deviation and P-val-
ues were calculated using a two-tailed unpaired student 
t-test for pairwise comparisons of parametric data, unless 
otherwise stated. Categorical data are expressed as number 
(percentage) and compared with the Fisher Exact test. A P 
< 0.05 was considered statistically signi�cant. Analysis was 
performed using SigmaPlot 12.5 (Systat Software Inc, San 
Jose CA) statistical analysis package.

RESULTS
Following overnight aUDS all studies were evaluable and 
a de�nitive UDS diagnosis of DO was made in 79% (n=19) 
of 24 patients presenting with nocturia (mean DO pressure 
69.1 ± 53.3 cmH2O) and in 90% (n=18) of the 20 patients 
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presenting with nocturnal enuresis. UUI was demonstrated 
in 80% (n=16) of the 20 patients presenting with nocturnal 
enuresis. Of the remaining patients, �ve had a diagnosis of 
sensory urgency con�rmed and one patient was diagnosed 
with reduced functional capacity due to high PVRs. A change 
in the primary UDS diagnosis occurred in 80% (n=20) of pa-
tients following aUDS.

INTERPRETATION OF RESULTS
Nineteen patients had post aUDS follow-up data available 
for review. DO was demonstrated in 14 of the 15 patients 
who presented with nocturnal enuresis, and the �nal patient 
was found to have reduced functional capacity due to high 
PVRs. Of the remaining four patients who presented with 
isolated nocturia symptoms, one patient was found to have 
DO and the remaining three patients had a diagnosis of sen-
sory urgency con�rmed. 

Therefore, 84% (n=16) of this patient sub-group had their 
clinical diagnosis and management changed following 
aUDS. In the 15 patients who had DO demonstrated 3 were 
treated with a clam, 5 were treated with Botox, and the re-
maining patients were treated with combination medical 
therapy after refusing Botox/ surgery. Of the three patients 
with con�rmed sensory urgency, one patient was treated 
with reduced �uid intake, one was treated with desmopres-
sin and the �nal patient was sent for cognitive behavioural 
therapy. The patient diagnosed with reduced functional ca-
pacity due to high PVRs had their catheterisation technique 
reviewed by the urology clinical nurses specialist and was 
advised to catheterise more often.

These treatment changes led to a statistically signi�cant im-
provement in the reported urinary symptoms of daytime fre-
quency, nocturia and nocturnal enuresis in 79% of patients 
(Table 1). 61% (11 out of 18) of patients had resolution of 
their noctuira and 73% (11 out of 15) of patients had resolu-
tion of their nocturnal enuresis.

CONCLUDING MESSAGE
This is the �rst study to show that overnight aUDS studies 
demonstrated DO in 79% of patients presenting with noc-
turia and 90% of patients presenting with nocturnal enure-
sis. 80% of patients presenting with nocturnal enuresis were 
also demonstrated to have a diagnosis of UUI. Therefore, the 
clinical diagnosis and subsequent management pathway 
were changed in 84% of patients. This resulted in a signif-
icant improvement in symptomatic outcomes. 61% of pa-
tients had resolution of their noctuira and 73% of patients 
had resolution of their nocturnal enuresis.

FIGURE 1

Table 1

Funding None Clinical Trial No Subjects Human Ethics not Req'd
Retrospective review of historical data and registered as an audit Helsinki
not Req'd Retrospective review of historical data Informed Consent No 
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CHANGES IN URODYNAMIC PARAMETERS 
IN NEUROGENIC BLADDER PATIENTS WITH 
OR WITHOUT VESICOURETERAL REFLUX 
UNDERGOING SACRAL NEUROMODULATION

Chen G1, Liao L1, Wang Y1, Ying X1

1. Department of Urology, China Rehabilitation Research Center, Beijing 
100068, China

HYPOTHESIS / AIMS OF STUDY
This original retrospective study was to assess the changes in 
urodynamic parameters in NB patients with or without vesi-
coureteral re�ux (VUR) who underwent sacral neuromodu-
lation (SNM).

STUDY DESIGN, MATERIALS AND METHODS
We retrospectively reviewed the records of 19 patients with 
neurogenic lower urinary tract dysfunction (NLUTD) who un-
derwent SNM at our center from July 2018 to July 2019. Clin-
ical data and video-urodynamic parameters were collected. 
The inclusion criteria: a clear history of neurogenic disease; 
video urodynamic examination showed DO or low bladder 
compliance with or without VUR; ine�ective or intolerable 
for anticholinergic drugs; not willing to accept botox injec-
tion or augmentation cystoplasty. The patients with com-
plete spinal cord injury or wheelchair use were excluded. 
The test results were evaluated through a urodynamic evalu-
ation. The criteria used to implant the sacral neuromodulator 
was that the safe bladder volume was enough for intermit-
tent catheterization. If the test was positive at the end of test 
phase, an implant (InterStim Model 3058; Medtronic, Inc., 
Minneapolis, MN, USA) was implanted.

RESULTS
Between 7/2018 and 7/2019, 19 patients (11 women and 8 
men), mean age 32±14.1 years, received test stimulation for 
treating NLUTD. Neurological diseases included spina bi�-
da(9 patients), incomplete spinal cord injury(4 patients), en-
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cephalomyelitis(3 patients), pelvic surgery(2 patients), spinal 
cord surgery(1 patient). The mean time between the onset 
of the underlying neurological disease and the test was 
8.8±8.10 years. All the patients had low bladder compliance 
and/or DO with or without VUR in storage period and no vol-
untary detrusor contraction in voiding period. Preoperative 
urodynamic evaluation data was in table 1. These patents 
all needed the Credé maneuver, Valsalva maneuver, or trig-
gered re�ex voiding during the voiding phase or indwelling 
catheter before the testing phase. All patients were operated 
on by the same experienced urologist.

The mean test duration was 24±8.2 days. The urodynamic 
evaluation at the end of the testing phase showed a signif-
icant increase in the mean maximum cystometric capacity 
(136.3±118.2 vs. 216.5±137.8 ml, P=0.0071) and compliance 
(8.7±8.5 vs. 18.3+16.5 ml/H2O, P=0.016), as well as a de-
crease in the maximum intravesical pressure (57.0±39.2 vs. 
36.6±31.2 H2O, P=0.0064).

Eight of 19 patients had DO revealed by urodynamic eval-
uations at baseline. At the end of the testing phase, the DO 
in 4 patients disappeared according to urodynamic re-eval-
uations. In the remaining 4 patients, the volume of �rst un-
inhibited detrusor contraction and maximum detrusor pres-
sure during uninhibited detrusor contraction all improved 
(92.5±33.8 vs. 153.0±64.5ml; 100.8±32.7 vs. 77.3±36.1 H2O), 
although there was no signi�cant di�erence (P>0.05). In the 
voiding phase, none of the patients had detrusor contrac-
tion.

Before the testing phase, 12 of 38 ureter units (10 patients) 
had VUR. According to urodynamic re-evaluations at the 
end of the testing phase, the VUR in 3 of 12 ureter units dis-
appeared. The grade of VUR or the volume before VUR im-
proved in 8 ureter units, and the remaining 1 did not change 
signi�cantly (table 2). 

Implantation was performed in 16 cases. Three patients (pa-
tients 6, 7, and 8 in table 2) did not undergo implantation 
of the stimulator. After permanent implantation, all patients 
needed intermittent catheterization to empty the bladder in 
order to avoid damage to the upper urinary tract because 
VUR or detrusor underactivity still existed. In addition to 
SNM, 10 of the 16 patients also took anticholinergic drugs in 
the follow-up treatment. The remaining three patients, who 
did not have permanent implants, underwent augmentation 
cystoplasty with or without nonre�uxing ureteral reimplan-
tation, as well as intermittent catheterization

INTERPRETATION OF RESULTS
In some neurogenic bladder (NB) patients, detrusor overac-
tivity (DO) and poor compliance may lead to a high intraves-
ical pressure during urine storage. This high pressure will re-
sult in vesicoureteral re�ux (VUR), hydronephrosis and even 
renal failure. 

In the treatment of NB with SNM, clinicians pay more atten-
tion to the improvement of clinical symptoms[1]. However, 
as a very important parameter in the management of pa-
tients with NLUTD, the pressure of the detrusor during the 
�lling period is rarely used to evaluate the success of SNM 
treatment.

In this study, SNM not only improved the mean maximum 
cystometric capacity , compliance and the maximum in-
travesical pressure but also cured or reduced VUR. Because 
SNM can play a positive role in the �lling period and improve 
the function of urine storage, it can protect the UUT or im-
prove the damaged UUT. 

An implant was performed in 16 cases after the testing 
phase. According to the results of urodynamic examination, 
SNM improves the storage function but does not signi�cant-
ly improve the voiding function of the bladder. The patient is 
still unable to urinate autonomously. Therefore, there is still 
a risk imposed on the UUT[2]. To protect the UUT, these pa-
tients still rely on intermittent catheterization to empty the 
bladder after permanent implantation.

CONCLUDING MESSAGE
This retrospective study indicates that SNM can improve the 
urinary storage function of the bladder in appropriate pa-
tients with NLUTD. For patients with VUR, SNM can cure or 
reduce VUR by improving DO and bladder compliance.

FIGURE 1
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FIGURE 2
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QUANTIFICATION OF SPONTANEOUS 
RHYTHMIC CONTRACTIONS IN INDIVIDUALS 
WITH AND WITHOUT OVERACTIVE BLADDER: 
IS ALL DETRUSOR OVERACTIVITY CLINICALLY 
RELEVANT?
Cullingsworth Z1, Li R1, Klausner A2, Speich J1

1. Virginia Commonwealth University, Department of Mechanical and Nuclear 
Engineering, 2. Virginia Commonwealth University, Department of Surgery/
Division of Urology

HYPOTHESIS / AIMS OF STUDY
Spontaneous Rhythmic bladder Contractions (SRC) are 
thought to allow the bladder to maintain tone throughout 
�lling and prepare for a productive active voiding contrac-
tion to occur at any volume. SRC have been shown to be 
elevated in muscle strips taken from patients with overac-
tive bladder (OAB) [1] and are identi�ed clinically in bladders 
with detrusor overactivity (DO) [2]. The aim of this study was 
to compare objectively identi�ed SRC during the �rst and 
second halves of �lling in individuals with and without OAB 
symptoms.

STUDY DESIGN, MATERIALS AND METHODS
Individuals with and without urgency based on ICIq-OAB 
survey question 5a were prospectively enrolled in a uro-
dynamics (UD) study. Participants were grouped as no/low 
OAB (5a=0-2) or high OAB (5a=3-4). Vesical and abdominal 
pressure tracings from these studies were analyzed iterative-
ly throughout the entire �lling phase to determine which 
volume regions contained signi�cant rhythmic amplitude 
(≥1cm-H2O) in vesical pressure in the frequency range of 
1.75 to 8.0 cycles/minute that was independent of rhythmic 
activity in abdominal pressure (S&I) using an established 
algorithm [3]. The maximum SRC amplitude and the corre-
sponding frequency were recorded, along with the volumes 
at which S&I SRC was detected. Individuals were grouped 
based on whether S&I SRC occurred 1) only during the �rst 
half of �lling (<50% cystometric capacity, “First Half Only”) or 
2) during only the second half of �lling or throughout �lling 
(“Second Half or Throughout”).

RESULTS
Data from 143 consecutive participants with su�cient data 
were analyzed and 49 (34%) were found to have S&I SRC, and 
these were grouped based on OAB (no/low OAB: n=31/98, 
32% or  high OAB: n=18/45, 40%). The maximum S&I SRC 
amplitude was elevated in the high OAB group compared 
to the no/low OAB group (12.6 cm-H20 and 5.7 cm-H20, re-
spectively, t-test, p<0.05), but the corresponding frequen-
cies were not di�erent (3.85 cycles/minutes and 4.72 cycles/
minute, respectively, p>0.05). Of those found to have S&I 
SRC in the First Half Only of �lling, only 1/14 had high OAB 
(Fig 1).  The presence of S&I SRC during the First Half Only 
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was signi�cantly associated with no/low OAB (Fisher’s exact 
test, p<0.05, Fig 1, *).

INTERPRETATION OF RESULTS
In this study, S&I SRC was identi�ed in several participants 
with and without high OAB based on the symptom of urgen-
cy, suggesting 1) that not all quanti�able contractile activity, 
or DO, during UD �lling necessarily leads to OAB symptoms 
or 2) that SRC may be an artifact of UD in some participants. 
Speci�cally, individuals with S&I SRC in the First Half Only did 
not have high OAB (13/14, 93%), suggesting that SRC during 
the First Half Only of �lling may not be clinically relevant. In 
contrast, individuals with high OAB had S&I SRC either in the 
Second Half or Throughout �lling.

CONCLUDING MESSAGE
This study suggests that DO identi�ed only during early �ll-
ing may not be as clinically relevant as DO identi�ed either 
throughout �lling or in later stage �lling. Additional studies 
are needed to determine whether the portion of the �lling 
phase where SRC occurs correlates with the presence of OAB 
or its severity.

FIGURE 1

Fig. 1: Number of participants with no/low OAB vs. high OAB with S&I SRC 
in the First Half Only or in the Second Half or Throughout Filling
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HOW DO WE DIAGNOSE DETRUSOR 
UNDERACTIVITY? THE POTENTIAL OF 
PARAMETERS CALCULATED WITH WATTS 
FACTOR

Kitta T1, Chiba H1, Higuchi M1, Togo M1, Ouchi M1, Takahashi Y1, Kusakabe N1

1. Hokkaido University

HYPOTHESIS / AIMS OF STUDY
Detrusor underactivity (DU) increases with age. The Inter-
national Continence Society de�nition of DU contains two 
di�erent pathophysiological causes, namely weak detrusor 
contraction force and abnormally short detrusor contrac-
tions. Each of the incidence and prevalence of the condition 
is highly dependent on both the de�nition and diagnostic 
methods used. Urodynamic studies have attempted to de-
�ne DU, but no precise de�nition is widely accepted. Wide-
ly used measurements of bladder contractility are bladder 
contractility index (BCI) and the Watts factor (WF). Impaired 
bladder contraction represent not only decreased the peak 
of WF, but also poorly sustained contractions. From this point 
of view, the maximum height of the resulting curve (Wmax) 
and its pattern should be discussed separately. In the pres-
ent study, we compare several contemporary urodynamic 
criteria and parameters calculated with WF.

STUDY DESIGN, MATERIALS AND METHODS
Thirty �ve patients with pre and post radical prostatectomy 
were evaluated. The urodynamic parameters included the 
maximum �ow rate (Qmax), postvoid residual volume (PVR), 
detrusor pressure at maximum �ow (Pdet at Qmax), Wmax, 
W (Qmax), BCI (bladder contractility index; Pdet Qmax + 
5Qmax), rV (Wmax), Line (W), W80-W20 were examined. 
(Each de�nition was shown in �gure)

(BCI; Pdet Qmax + 5Qmax, and parameters calculated with 
WF (rV: volume of �uid during emptying and was expressed 
in a relative volume (rV = 1; completely full bladder and rV = 
0: volume of residual urine), Line (W); slope of a straight line 
�tted to the W function between, rV = 0.20 and rV = 0.80; 
rV (Wmax), relative bladder volume at which this maximum 
occurred; W80-W20, value of W at a relative volume rV = 0.80 
minus its value at a relative volume rV = 0.20) (Figure).
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RESULTS
After radical prostatectomy, Qmax increased signi�cantly 
(pre: 13.6 ± 6.7, post: 18.0 ± 7.0 ml/min; P < 0.01), whereas 
PdetQmax and PVR decreased signi�cantly (50.6 ± 21.0 and 
29.9 ± 16.9 cmH2O, 51.3 ± 61.9 and 15.1 ± 28.6 ml; P < 0.05). 
BCI, Wmax and W (Qmax) did not change signi�cantly after 
radical prostatectomy (123.7 ± 36.0 and 114.0 ± 19.9, 11.5 ± 
2.8 and 11.1 ± 3.0 W/m2, 8.8 ± 2.6 and 9.7 ± 2.9 W/m2), but 
rV(Wmax), Line(W), W80 – W20 decreased signi�cantly (0.47 
± 0.3 and 0.20 ± 0.20, −0.0016 ± 0.01 and −0.010 ± 0.01 W/
m2/mL, −0.4 ± 2.0 and −2.1 ± 2.6 W/m2; P < 0.05).

INTERPRETATION OF RESULTS
Wmax and W (Qmax) represents the maximum power of 
bladder contraction at a particular point in time, whereas 
rV(Wmax) Line(W), W80 – W20 can be used to detect whole 
detrusor contraction pattern. The commonly used threshold 
values for the de�nition of DU are BCI < 100 or W max < 7 W/
m2. In our current study, we couldn’t detect DU using these 
criteria. However, parameters calculated with WF detect sub-
tle change or pattern of micturition.

CONCLUDING MESSAGE
The parameters calculated with Watts factor provides some 
insight into the diagnosis of DU.

FIGURE 1

Figure de�nition of parameters

FIGURE 2

Table Results of the pressure �ow studies
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ABDOMINAL LEAK POINT PRESSURE  - 
A SIMPLE WAY TO PREDICT URINARY 
INCONTINENCE FOLLOWING SURGICAL 
TREATMENT OF UNILATERAL ECTOPIC 
URETER IN GIRLS
Ansari M1, Yadav P1, Anil A1

1. Division of Pediatric Urology, Department of Urology and Renal 
Transplanation, Sanjay Gandhi Postgraduate Institute of Medical Sciences , 
Lucknow, India

HYPOTHESIS / AIMS OF STUDY
Conventional treatment of ectopic ureter is reimplantation. 
However, in some case of ectopic ureter - unilateral ectopic 
ureter (UEU), subsequent malformation of the bladder neck 
may result in postoperative persistent incontinence and 
ureteric reimplantation alone may not solve the urological 
symptoms. This unusual scenario has been described in liter-
ature in association of bilateral single system ectopic ureters, 
but persistent incontinence following surgical management 
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of UEU with ureteral opening at or distal to bladder neck in 
girls have not been clearly addressed in literature.

STUDY DESIGN, MATERIALS AND METHODS
Twenty three female children operated for UEU between 
January 2009 to May 2018 were evaluated after getting 
Institutional approval. History including presenting com-
plaints and other relevant symptoms were noted. The age 
and other basic demographic pro�le were recorded. Blood 
investigations including hemogram and renal function tests 
were done with other workup for pre anesthetic clearance. 
An ultrasonography was performed in all patients to rule out 
other anomalies. Further imaging in the form of Intravenous 
urography (IVU), Contrast enhanced CT (CECT) scan or Mag-
netic Resonance (MR) urography were done as required to  
establish a diagnosis on a case to case basis. An MCU (mic-
turating cystourethrogram) was obtained in all patients to 
assess the bladder capacity and status of the bladder neck. 
A dynamic renal scan with L-ethyl cysteine was done in all 
patients to assess the drainage and split function of the ec-
topic system. 

All patients underwent a urodynamic assessment preop-
eratively after obtaining ethical clearance.  Patients were 
positioned in sitting position and 7 Fr pressure transducer 
catheter was inserted into the bladder to measure the intra-
vesical pressure. Intraabdominal pressure was monitored via 
a rectal probe. The bladder was �lled with saline at a rate of 
5 to 10 ml/min depending on the weight of the patient to 
a volume of 150 ml or approximately half of the estimated 
functional capacity. The patient was then instructed to per-
form a Valsalva manoeuvre (expulsive e�ort against a closed 
glottis). The lowest increase in vesical pressure which results 
in sudden urinary leakage during this manoeuvre was con-
sidered as her ALPP. 

Patients with a non functioning kidney/moiety or poorly 
functioning kidney/ moiety (<10% contribution of the glob-
al renal function) with ectopic ureteric insertion underwent 
nephroureterectomy and those patients with functioning 
system underwent reimplantation or ureterourterostomy. 

All patients underwent cystoscopic examination prior to the 
de�nitive procedure. The cystoscopic �ndings were noted 
such as the bladder capacity, position of the ectopic ureteral 
ori�ce and the status of the bladder neck and trigone. Re-
implantation was done in funcitoning moieties either by an 
open Cohen cross trigonal approach or by a laparoscopic ex-
travesical approach over a double J stent. 

The patients who had leak in the �rst 3 months of their 
postoperative period were managed conservatively with 
anticholinergics. The patients were then assessed again for 
persistent urinary incontinence after three months. The pa-
tients were divided into two groups depending on the sta-
tus of incontinence. Group A included the patients who had 

persistent incontinence at 3 months and Group B included 
those patients who were completely dry at 3 months. Pa-
tients with very low ALPP (less than 30 cm H2O) were tak-
en for bladder neck reconstruction procedure. Patients with 
more than 30 cm H2O ALPP were managed with conserva-
tive management with Kegels exercise and/or anticholiner-
gics for a period of 6 weeks. Those who did not respond with 
conservative management during this time period were 
managed with bulking agents (Macroplastique®/De�ux®) at 
the bladder neck. 

Statistical analysis was done using IBM® SPSS® v23.0. Mean 
and standard deviation were used for descriptive statistics. 
Chi-square test for categorical variables and Mann-Whitney 
U test for continous variables were used to test signi�cance 
and p value  < 0.05 was considered sign�cant.

RESULTS
Twenty three girls were operated for UEU with their ureter-
ic ori�ce at or distal to bladder neck with mean age of 10.9 
± 3.15 yrs. Six underwent nephroureterectomy and 17 had 
reimplantation/ureteroureterostomy. Nine (39.1 %, Group 
A) girls had varying degree of incontinence postoperatively 
and 14 (60.9%, Group B) were dry. In group A, cystometro-
gram had demonstrated abdominal leak point pressure 
(ALPP) < 60 cm of water in 7 patients with mean ALPP of 43.9 
±16.15 while only one patient in Group B demonstrated leak. 
Preoperative ALPP predicted leak with 90% PPV. In Group A, 
3 patients were managed with bladder neck reconstruction 
and two with bulking agents ( Macroplastique® or De�ux® ) 
and became completely dry. One improved with conserva-
tive management and three patients were lost to follow up.

INTERPRETATION OF RESULTS
Twenty three girls were operated for UEU with their ureter-
ic ori�ce at or distal to bladder neck with mean age of 10.9 
± 3.15 yrs. Six underwent nephroureterectomy and 17 had 
reimplantation/ureteroureterostomy. Nine (39.1 %, Group 
A) girls had varying degree of incontinence postoperatively 
and 14 (60.9%, Group B) were dry. In group A, cystometro-
gram had demonstrated abdominal leak point pressure 
(ALPP) < 60 cm of water in 7 patients with mean ALPP of 43.9 
±16.15 while only one patient in Group B demonstrated leak. 
Preoperative ALPP predicted leak with 90% PPV. In Group A, 
3 patients were managed with bladder neck reconstruction 
and two with bulking agents ( Macroplastique® or De�ux® ) 
and became completely dry. One improved with conserva-
tive management and three patients were lost to follow up.

CONCLUDING MESSAGE
More than one third girls with unilateral ectopic ureter suf-
fered from varying degrees of persistent postoperative in-
continence. A low ALPP (<60 cm H2O) could reliably predict 
the possibility of postoperative incontinence specially in sin-
gle system ectopics. This may further help in counselling the 
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parents for the probable need of secondary procedures for 
complete resolution of urological symptoms.

FIGURE 1

Cystometrogram �ndings

FIGURE 2

Absolute ALPP in Group A patients

REFERENCES
1. Stavrinides V, Charlesworth P, Wood D, et al. Isolat-

ed bilateral simplex ureteric ectopia: Bladder capacity 
as an indicator of continence outcome. J Pediatr Urol. 
2017;13(5):493.e1-493.e9.

2. Roy choudhury S, Chadha R, Bagga D, Puri A, Debnath PR. 
Spectrum of ectopic ureters in children. Pediatr Surg Int. 
2008;24(7):819-23.

Funding None Clinical Trial Yes Registration Number IEC/111/2007 RCT No 
Subjects Human Ethics Committee IEC/111/2007 Helsinki Yes Informed 
Consent Yes 

197 | www.ics.org/2020/abstract/197

PREOPERATIVE FUNCTIONAL ASSESSMENT 
OF MEN UNDERGOING RADICAL 
PROSTATECTOMY; CORRELATION OF 
CLINICAL AND URODYNAMIC PARAMETERS.

Faure Walker N1, Canagasingham A1, Van Diepen D1, Pirpiris A1, Tse V1, Leslie 
S2, Thanigasalam R1, Chan L1

1. Department of Urology and Institute of Academic Surgery, Concord 
Repatriation General Hospital, NSW, Australia, 2. Department of Urology and 
Institute of Academic Surgery, Royal Prince Alfred Hospital  NSW, Australia

HYPOTHESIS / AIMS OF STUDY
Urinary incontinence (UI) following radical prostatectomy 
(RP) requiring one or more pads a day is experienced by 
nearly half of all men at 6 months after RP compared to 1% 
at baseline(1).   Post RP UI has a detrimental e�ect on qual-
ity of life (QoL) for up to 2 years after RP when compared to 
active monitoring.  Aside from membranous urethral length 
measured on MRI, no strong predictive factors for post-RP UI 
have been identi�ed (2). 

The Robotic and Open Surgery for Prostate Cancer: A Pro-
spective, Multi-centre, Comparative Study of Functional and 
Oncological Outcomes (ROSE) study was set up in 2017 to 
assess oncological and functional outcomes of men under-
going robot assisted RP compared to open RP.  The prima-
ry outcomes  are  oncological  (positive surgical margins, 
extracapsular extension etc), urinary and sexual functional 
outcomes using EPIC and IIEF questionnaires and QoL out-
comes using the physical and mental functioning domains 
of the SF-36 V2 questionnaire. Secondary outcomes of the 
ROSE study include the  identi�cation of  urodynamic , dy-
namic  3D pelvic �oor US and anatomical features such as 
prostate volume and urethral length measured on MRI and 
3D pelvic �oor US, that may impact urinary function after RP.  
Previous studies have shown moderate to severe LUTS to be 
present in  37% - 50%  of men undergoing RP(3).  The urody-
namics of men undergoing RP has not been prospectively 
evaluated to date.

This study aims to analyse the baseline lower urinary tract 
symptoms, urodynamic parameters  and  establish any cor-
relations in this contemporary cohort of men with localised 
prostate cancer undergoing open and robot assisted RP.

STUDY DESIGN, MATERIALS AND METHODS
Men over 18, clinically suitable for radical prostatectomy and 
cognitively able to give consent  were prospectively recruit-
ed into this trial.

Baseline oncological demographics together with IPSS, EPIC, 
IIEF questionnaires were collected at baseline and 2 weeks, 6 
weeks, 3 months, 6 months, 9 months and 12 months.
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At baseline, men underwent urodynamic studies following 
ICS guidelines and functional 2D and 3D pelvic �oor Ultra-
sound.  Men did not undergo urodynamics if their surgery 
was planned in less than 4 weeks from the date of initial as-
sessment.

Demographic and clinical characteristics of patients were 
compared using chi-square tests and Fisher’s test.  Mean dif-
ferences in scores between patient groups was compared 
using t tests or Wilcoxon rank sum tests depending on the 
distribution of the data.

RESULTS
88 men were prospectively recruited, with mean age 63.6 
(44.5-77.8) years to undergo clinical assessment, urodynam-
ic testing and functional pelvic �oor ultrasound prior to RP.

Of 74 patients with complete baseline data, 39(53%), 
28(38%) & 7(9%) had mild (IPSS <8), moderate (IPSS 8-19) & 
severe (IPSS>20) LUTS. Urodynamic abnormalities were not-
ed in 41/88(46%). Of 62 patients who completed the void-
ing phase, 18(29%) were obstructed (BOOI>40) and 9(15%) 
showed poor contractility (BCI<100).

Of 38(52.1%) patients who reported overactive bladder 
(OAB), 19(50%) had urodynamic �lling abnormalities.

Of 15(19%) patients with DO on UDS, 12(80%) reported 
OAB. Of 17(18%) who were obstructed, 6(35%), 10(59%) and 
1(14%) reported mild, moderate and severe LUTS. Patients 
with �lling abnormalities had higher IPSS-storage scores (p 
= 0.01) and lower �lling capacity (p = 0.02).

INTERPRETATION OF RESULTS
OAB, moderate & severe LUTS are all more common in pa-
tients undergoing radical prostatectomy.  Approximately 
50% of all men undergoing radical prostatectomy were 
found to have moderate or severe LUTS

29.5% of men undergoing radical prostatectomy were ob-
structed on baseline UDS. Less than 50% of all men reporting 
OAB have urodynamic �lling abnormalities.  In those with 
DO on UDS, 80% reported OAB symptoms at baseline

The 20% with asymptomatic detrusor overactivity may rep-
resent a group whose symptoms signi�cantly deteriorate af-
ter radical prostatectomy.

CONCLUDING MESSAGE
Identi�cation of signi�cant voiding and storage dysfunction 
preoperatively may allow better counselling and manage-
ment of urinary function recovery post RP.
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UTILITY OF VIDEOURODYNAMICS, 
IMAGING, AND CYSTOSCOPY IN VOIDING 
DYSFUNCTION AND RECURRENT URINARY 
TRACT INFECTIONS: SHOULD WE THROW IN 
THE KITCHEN SINK?
Chan G1, McVey A1, Gani J1

1. Austin Health, Department of Urology, University of Melbourne, Australia

HYPOTHESIS / AIMS OF STUDY
Recurrent urinary tract infection (rUTI) is a very common out-
patient problem. However, there is a variety of practices and 
paucity of quality evidence as to how best these patients 
should be managed. This is the largest study that evaluates 
the utility of videourodynamics (VUD), the role of additional 
imaging, and cystoscopy in the complete workup of these 
patients with rUTI. The speci�c questions we wanted to ad-
dress were: 1. In patients with rUTI, what is the utility of VUD? 
and 2. What is the role of additional imaging or cystoscopy?

STUDY DESIGN, MATERIALS AND METHODS
This is a retrospective cohort study that was performed on 
1031 consecutive patients referred for physician performed 
VUD from 2013-2019. All patients with rUTI were then select-
ed for further data collection. We de�ned rUTI as 3 or more 
episodes in the past year or at least 2 in the past 6 months. 
Patients were excluded if they were pregnant, had indwell-
ing catheters, performed intermittent self-catheterization or 
had incomplete data. Subsequent repeat VUD encounters 
were also excluded. Institutional ethics board approval was 
obtained, and data were collected and analyzed on demo-
graphics, symptoms, cystoscopy results, imaging, and VUD 
parameters.

RESULTS
After 1031 VUD were reviewed, 132 patients were included 
after applying exclusion criteria. The median age was 62 
years (range: 18-87). There were 115 females and there were 
17 (13%) men. A cause for rUTI was identi�ed on VUD in 88 
(67%) patients. Causes found included obstruction, Fowler’s 
syndrome, detrusor sphincter dyssynergia, and detrusor un-
deractivity. About half of all patients were referred for VUD 
with rUTI as the primary indication; n=73 (55%). 
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Interestingly, 88/132 (67%) patients presented with voiding 
symptoms. Importantly, in those with a history of voiding 
symptoms, 68/88 (77%) had an identi�able cause for rUTI 
found in VUD, compared with those without a history of 
voiding symptoms 20/44 (45%) p=0.00056. Gender was not 
predictive for �nding an identi�able cause for rUTI; p=0.861.

There were 42 patients (32%) with an obvious neurogenic 
history. Cystoscopic abnormalities was seen in 27 patients, 
majority of which were of low clinical signi�cance (in�am-
mation, cystitis cystica). Fluoroscopy was abnormal in 19 pa-
tients (vaginal prolapse, vesico-ureteric re�ux, trabeculation, 
diverticuli, and high residual volume). In patients investigat-
ed primarily for rUTI, there were 59 patients with additional 
imaging available (ultrasound or CT) with none being diag-
nostic for rUTI cause. No patients had malignancy found on 
imaging or cystoscopy.

INTERPRETATION OF RESULTS
In patients with rUTI and a history of voiding symptoms, VUD 
is an important investigative step to �nd a possible underly-
ing cause. This step helps direct speci�c treatment and o�ers 
management options. We have shown that in these selected 
patients, a very high proportion (77%) will have some treat-
able VUD diagnosis. Even those without a speci�c history 
of voiding symptoms may bene�t from additional VUD, as 
overall, 67% had a cause found. 

The addition of other imaging or cystoscopy to VUD was not 
helpful in diagnosing any more causes of rUTI. Importantly, 
no important diagnosis were found that were not explained 
by VUD. Nor were there any alarming diagnoses found that 
would be missed if these modalities were omitted, or consid-
ered subsequent to VUD.

CONCLUDING MESSAGE
This study con�rms that VUD is useful in selected patients 
with rUTI, as many of these patients have identi�able and 
treatable causes.  Use of VUD is warranted in those with a 
history of voiding symptoms, as a high percentage of these 
patients have a diagnosis identi�ed with VUD. Additional im-
aging, adjunct �uoroscopy, and cystoscopy are unlikely to 
be of individual bene�t.

Funding None Clinical Trial No Subjects Human Ethics Committee Austin 
Health O�ce for Research Helsinki Yes Informed Consent No 
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IMPORTANCE OF VOIDING DYSFUNCTION 
AS RISK FACTOR FOR URINARY TRACT 
INFECTION IN MEN
Padilla-Fernández B1, Vírseda-Chamorro M2, Salinas-Casado J3, Moreno-
Sierra J3, Castro-Díaz D1

1. Urology Department. Hospital Universitario de Canarias. Tenerife 
(Spain), 2. Urology Departmen. Hospital Nacional de Parapléjicos. Toledo 
(Spain), 3. Urology Department. Hospital Clínico de San Carlos. Universidad 
Complutense. Madrid (Spain)

HYPOTHESIS / AIMS OF STUDY
Risk factors for urinary tract infection (UTI) has been exten-
sively studied in patients with neurogenic lower urinary tract 
dysfunction (NLUTD), children and women. Although the 
prevalence of UTI in adult men is less frequent than in these 
populations, it has been noted that adult male patients with 
UTI show high occurrences of predisposing factors (1). Uro-
dynamic dysfunctions are an important risk factor for UTI in 
NLUTD, children and women. In women, abdominal strain-
ing during voiding has been demonstrated to be a risk factor 
for recurrent urinary tract infections (2).  However, studies on 
urodynamic risk factors for UTI in adult men are scarce. Our 
hypothesis is that urodynamic dysfunctions are also an im-
portant risk factor in men. Consequently, the objective of the 
present study is to assess if there is any relationship between 
UTI and urodynamic �ndings in men.

STUDY DESIGN, MATERIALS AND METHODS
Study design 

case-control study

Materials and methods 

We carried out a case-control study. Cases were men with 
UTI. UTI was de�ned as the presence of lower urinary tract 
symptoms (LUTS) associated to positive urine culture (>105 
colony forming units per millilitre). Controls were men with 
LUTS and negative urine culture. Inclusion criteria were male 
18 years old or over. Exclusion criteria were neurogenic low-
er urinary tract dysfunction, urinary catheterization, antibi-
otic treatment, anatomical abnormalities of the urinary tract, 
urolithiasis and genitourinary neoplasms. We reviewed the 
most recent urodynamic studies of these patients. The mean 
interval between the last urodynamic study and urine cul-
ture was 12 months. Urodynamic studies were performed 
according ICS speci�cations and guidelines of Good Urody-
namic practices. Detrusor contractility was calculated using 
the Bladder Contractility Index (BCI) (PdetQmax + 5. Qmax), 
and urethral resistance using the Bladder Outlet Obstruction 
Index (BOOI) (PdetQmax – 2. Qmax). Because of no de�nition 
of abdominal activity during voiding has been made by ICS, 
we measured this parameter by multiplying de abdominal 
pressure increment (de�ned as the di�erence between max-
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imum abdominal pressure during voiding minus baseline 
abdominal pressure in cm H2O) by the time of abdominal 
contraction (in seconds).

The study integrated a sample of 32 cases and 95 controls. 
Sample size was calculated based on data published by Yang 
and Huang (3). Assuming that the prevalence of abdominal 
straining in patients with UTI is 50 % and the prevalence in 
the control group is 20%, an alpha level of 5%, a statistical 
power of 80%, and a case/ control ratio of 1 to 3, thus, the 
minimum sample size should be 30 patients in the case 
group, and 90 patients in the control group.

Qualitative variables were analysed by the Fisher exact, par-
ametric variables by Student’s t test, and non-parametric 
quantitative data by Mann-Whitney’s U. Quantitative data 
were tested for normal distribution using the Kolmogor-
ov-Smirnov test. A stepwise logistic regression analysis was 
performed to identify variables that were independently as-
sociated with UTI. Statistical signi�cance was set at p < 0.05 
bilaterally.

RESULTS
Distribution of urodynamic data for both groups is shown 
in Table 1. The variables that showed signi�cant di�erences 
were age (greater in the case group), BOOI (greater in the 
case group) and abdominal activity (greater in the case 
group). The multivariate analysis found that age was a de-
pendent variable. Therefore, the variables that independent-
ly in�uenced on urinary tract infection were BOOI and ab-
dominal activity (Table 2).

INTERPRETATION OF RESULTS
It is widely accepted that some urodynamic dysfunctions like 
post void residual urine and detrusor overactivity are relat-
ed to bacteriuria, (de�ned as positive culture urine without 
considering the presence of LUTS). It has been demonstrat-
ed that residual urine increases the bladder microorganism 
concentration. Detrusor overactivity can alter the shape of 
bladder and consequently it can retain bacteria. However, 
the in�uence of these factors on UTI remain controversial. 
Bacteriuria does not always lead to UTI because for ITU, bac-
teria must enter the urinary tract. This depends on virulence 
of germ and on host factors. It is well known that an intact 
urinary tract is important for resistance against infection. 
One of the protective mechanisms is the glycosaminoglycan 
layer. This layer can be disrupted by increasing intravesical 
pressure. Intravesical pressure can be increased during void-
ing phase because of bladder outlet obstruction or abdom-
inal strength. Our study validates this hypothesis because 
both conditions were related to UTI. 

On the other hand, our results also con�rm that other uro-
dynamic dysfunctions like post void residual urine, detrusor 
overactivity or detrusor underactivity did not have in�uence 
on UTI presence. Studies that state the in�uence of these 

factors on UTI should take into consideration the presence 
of an increased BOOI or abdominal straining, because of the 
possible relationship between those factors and BOOI or ab-
dominal straining.

CONCLUDING MESSAGE
There is a relationship in adult males between bladder outlet 
obstruction index and abdominal straining during voiding 
and UTI. Adult men with demonstrated UTI should be sub-
mitted to a urodynamic study in order to rule out these void-
ing dysfunctions.

FIGURE 1

Table 1

FIGURE 2

Table 2
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CAN UROFLOWMETRY PATTERN PREDICT 
DETRUSOR UNDERACTIVITY OR OUTLET 
OBSTRUCTION IN MALE PATIENTS WITH 
LOWER URINARY TRACT SYMPTOMS?

Wada N1, Abe N1, Banjo H1, Watanabe M1, Kita M1, Kakizaki H1

1. Asahikawa Medical University

HYPOTHESIS / AIMS OF STUDY
Clinical practice for overactive bladder (OAB) has been ex-
panding since the introduction of OAB de�nition based on 
“urgency” symptom. On the other hand, there are not yet 
universally accepted de�nition of underactive bladder (UAB) 
re�ecting the urodynamic observation of detrusor underac-
tivity (DUA). Many studies have attempted to determine the 
de�nition of UAB or to evaluate DUA without invasive urody-
namics. Uro�owmetry (UFM) is a non-invasive urodynamic 
examination to evaluate voiding condition. A wide variety of 
curve pattern on UFM is traced depending on a condition of 
detrusor contractility and outlet obstruction. However, there 
is no internationally accepted de�nition of how to interpret 
UFM curve pattern in adults. The ICS terminology only men-
tions continuous and intermittent pattern on UFM [1]. A re-
cent literature showed that the sawtooth and interrupted 
pattern on UFM was strongly correlated with DUA diagnosed 
by invasive urodynamics [2]. They reported that 80% of pa-
tients with DUA without bladder outlet obstruction (BOO) 
represented the sawtooth and interrupted patterns while 
only 12.8% of patients with BOO without DUA did. If this 
pattern is reproducible, the UFM curve patterns could help 
to determine DUA. In this study, we investigated if the UFM 
curve patterns represented DUA or BOO.

STUDY DESIGN, MATERIALS AND METHODS
According to the statistical calculation based on the previ-
ous report, we estimated that the data of 15 patients in each 
group (i.e., Group 1: BOO without DUA and Group 2: DUA 
without BOO) would be needed to con�rm the occurrence 
rate of sawtooth and interrupted pattern. Thus, we retro-
spectively collected 100 consecutive data of male patients 
who were evaluated using UFM and invasive urodynamics 
(pressure-�ow study). DUA and BOO were diagnosed ac-
cording to bladder contractility index (BCI) and BOO index 
(BOOI). DUA and BOO were de�ned as BCI ≤100 and BOOI 
>40, respectively. The UFM curve with 2 or more notches was 
de�ned as sawtooth pattern and the interrupted pattern was 
de�ned if several curves with interruptions reducing to zero 
were noted (Figure). The occurrence rate of these patterns 
was compared between the 2 groups. We also compared 
other UFM parameters including maximum and average 
�ow rate (Qmax and Qave), postvoid residual (PVR), voiding 
time (VT), time to Qmax, Qmax and Qave corrected by void-
ed volume (cQmax and cQave), the slope to 1st peak �ow, 
the number of notches on the curve (sawtooth pattern), the 

number of curves (interrupted pattern) and the maximum 
drop on the sawtooth pattern (Figure).

RESULTS
Among the 100 consecutive male patients, 25 patients in 
Group 1 and 49 in Group 2 were collected. The sawtooth 
pattern was observed in 8 patients (32%) in Group 1 and 28 
(57%) in group 2 with a signi�cant di�erence between the 2 
groups. The interrupted pattern was observed in 9 (36%) and 
24 (49%), and the both patterns was observed in 5 (20%) and 
14 (29%), respectively, without signi�cant di�erence. Among 
the other parameters, there were signi�cant di�erences in 
age, prostatic volume (PV), the slope to 1st peak �ow, the 
number of notches on the curve and the maximum drop be-
tween the 2 groups (Table). The area under the curve (AUC) 
of each signi�cant parameter on ROC curve was 0.75 (age), 
0.67 (PV), 0.58 (the slope to 1st peak �ow), 0.61 (the number 
of notches), and 0.76 (the maximum drop), respectively (Ta-
ble).

INTERPRETATION OF RESULTS
The sawtooth pattern was more frequently observed in pa-
tients with DUA than in those with BOO. This is consistent 
with the previous study [2]. However, in the present study, 
the sawtooth pattern was observed in as much as 32% of the 
patients with BOO. The occurrence rate of the interrupted 
pattern was similar in the 2 groups. Thus, compared with the 
previous study, the di�erences detected in these UFM pat-
terns between the 2 groups were subtle in the present study.

Qmax, Qave or VT that are automatically analyzed parame-
ters on UFM were not signi�cantly di�erent between the 2 
groups. The new UFM parameters such as the slope to 1st 
peak �ow, the number of notches and the maximum drop 
might help to distinguish DUA from BOO.

CONCLUDING MESSAGE
The sawtooth UFM pattern is more common in patients with 
DUA than in those with BOO. New parameters on UFM curve 
patterns could be helpful to evaluate DUA and BOO without 
invasive urodynamics.
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FIGURE 1

Figure: Representative UFM curve and measured parameters

FIGURE 2

Table: Di�erences in parameters between groups
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UROMONITOR CATHETER-FREE WIRELESS 
AMBULATORY CYSTOMETRY IS FEASIBLE, 
SAFE, AND WELL-TOLERATED
Derisavifard S1, Majerus S2, Damaser M2, Goldman H1

1. Glickman Urological & Kidney Institute, Cleveland Clinic, 2. Department of 
Biomedical Engineering, Lerner College of Medicine, Cleveland Clinic, Louis 
Stokes Cleveland Veterans A�airs Medical Center

HYPOTHESIS / AIMS OF STUDY
Urodynamics (UDS) is the gold-standard method of quan-
titatively evaluating the ability of the lower urinary tract to 
e�ciently store and empty urine. However, performing UDS 
poses numerous challenges including requiring specialized 
equipment and sta� as well as causing patient discomfort. 
We have developed a wireless catheter-free intravesical 
pressure sensor, the UroMonitor (Figure 1), to enable blad-
der monitoring for patients whose symptoms are not con-

�rmed through UDS and to enhance our diagnostic capabili-
ties.  In this �rst ever human subject trial, we aim to evaluate 
the accuracy of UroMonitor generated pressure data and the 
feasibility of using the device in humans. We hypothesized 
that the device would obtain pressure data to describe det-
rusor activity and be safely placed, well tolerated, and easily 
extracted in all study participants.

STUDY DESIGN, MATERIALS AND METHODS
This is a proof-of-concept pilot study with an intended sam-
ple of 11 subjects from a single institution. Ambulatory adult 
female patients undergoing evaluation for refractory over-
active bladder (OAB) with multi-channel UDS were recruited, 
excluding those with an active urinary tract infection (UTI), 
> stage 2b pelvic organ prolapse (POP), neurogenic bladder, 
interstitial cystitis/bladder pain syndrome (IC/BPS), or histo-
ry of radical pelvic or anti-incontinence surgery. 

The UroMonitor uses low-power �exible electronics housed 
in a medical silicone housing which curles into a pigtail 
shape after insertion to remain in the bladder (Figure 1). It 
wirelessly transmits vesical pressure data at 10 Hz to a small 
pager-like radio receiver taped to the subject’s abdomen. 
The radio receiver stores the data on a micro secure digi-
tal (microSD) memory card and simultaneously transmits it 
wirelessly to a nearby laptop using Bluetooth. A silk suture 
was attached to one end of the UroMonitor to aid in tran-
surethral retrieval from the bladder.

A pre-procedure urine culture con�rmed the absence of 
infection. After a baseline standard multi-channel UDS was 
performed, the UroMonitor was transurethrally inserted into 
the bladder. The attached suture was taped to the subject’s 
thigh. Flexible cystoscopy con�rmed appropriate UroMon-
itor positioning. The radio was placed on the subject’s ab-
domen and taped at the location of best reception using 
Tegaderm. An experimental second multi-channel UDS was 
performed with the device in place while UroMonitor data 
were received by the radio.  Then, the UDS catheters were 
removed, and the patient was allowed to ambulate and void 
with only the UroMonitor in place while data were collected 
wirelessly and catheter-free. A repeat voided urine sample 
was obtained for culture and heavy metal assay. Then, the 
UroMonitor was manually extracted from the bladder by 
pulling on the attached suture.  Visual-analog pain scales 
(VAS) assessed patient discomfort at baseline and after base-
line UDS, cystoscopy, UroMonitor insertion, repeat UDS + 
UroMonitor, the UroMonitor monitoring period, and Uro-
Monitor removal. Overall comfort during testing was also 
assessed. A follow-up phone call 48-hours post-procedure 
re-evaluated pain, lower-urinary tract symptoms, or changes 
in voiding habits.
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RESULTS
Our interim results include 3 of 11 patients. It took a median 
46 (range: 19 – 81) seconds to insert the UroMonitor. Cystos-
copy demonstrated that the UroMonitor was easily inserted 
into the bladder with no insertion tool or guidewire needed 
(Figure 1). After UroMonitor insertion, we noted a 22% aver-
age reduction in bladder capacity during the testing period 
(baseline UDS: 335 cc vs. UDS + UM: 262 cc).  If phasic DO 
was appreciated during the baseline study, a 50% increase 
was noted after UroMonitor insertion (baseline average DO 
episodes: 3.0 vs. UDS + UM: 4.5).  No new UDS �ndings were 
elicited after UroMonitor placement during the �lling phase. 
UroMonitor presence did not impede urinary �ow (baseline 
average �ow: 8.5 cc/s vs. UDS + UM: 9.3 cc/s, p=0.93).

The UroMonitor reliably reproduced vesical pressure data 
patterns during both �lling cystometry and ambulatory 
measurements, including rise in pressure with non-voiding 
contractions and larger rise in pressure with voiding contrac-
tions (Figure 2).  

Patient reported VAS scores ranged from 0-2 throughout the 
study.  The most uncomfortable study segment was Uro-
Monitor Insertion (Avg. Score: 1.33). One patient voided out 
the device immediately after cystoscopy without discom-
fort; it was replaced for study completion. No changes to 
OAB or voiding symptoms were noted during the ambulato-
ry phase. All patients voided freely with the device in place 
and reported no discomfort. It took a median 2.5 (range: 2.2 
– 3.5) seconds to remove the UroMonitor.

No post-procedure reportable complications (including 
UTIs) or heavy metal detection were reported. There were no 
other unexpected or adverse events. No changes to baseline 
voiding symptoms were noted 48 hours after the procedure.

INTERPRETATION OF RESULTS
The UroMonitor can be inserted and extracted safely with-
out di�culty in women. The device may initially exacerbate 
OAB symptoms but subjectively causes minimal patient dis-
comfort during testing and after removal. The changes to 
urodynamic �ndings after initial UroMonitor placement are 
confounded by potential irritation caused by cystoscopy and 
the necessity to repeat the UDS procedure for study purpos-
es. UroMonitor data showed strong correlation to measured 
catheter pressures and voiding behaviors. Detrusor force in-
teraction with the UroMonitor device potentially limits static 
pressure accuracy and accentuates voiding pressures, but 
more subjects are needed for de�nitive conclusions.

CONCLUDING MESSAGE
To our knowledge, this is the �rst example of wireless cath-
eter-free bladder pressure data collection in humans. The 
UroMonitor enables ambulatory bladder pressure data col-

lection without catheters or wires impeding normal activity. 
Preliminary results indicate the UroMonitor is able to identify 
urodynamically relevant bladder events.  The device is easily 
inserted and removed in ambulatory female patients.  While 
in place, it does not cause voiding obstruction nor does it 
cause any subjective discomfort.

FIGURE 1

A) UroMonitor device, B) UroMonitor in situ imaged during �exible cys-
toscopy

FIGURE 2

A) Urodynamics testing with UroMonitor measuring vesical pressure 
(Pves). B) UroMonitor measured vesical pressure in natural �lling and 
during voiding without catheter in freely-moving patient. Arrows indi-
cate onset of voiding contractions.

Funding Urology Care Foundation Research Scholar Award 2019, Cleveland 
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A POSSIBLE MECHANISM UNDERLYING 
MOOD DISORDERS ASSOCIATED WITH LUTS: 
CHRONIC BLADDER OUTLET OBSTRUCTION 
CAUSES NLRP3-DEPENDENT INFLAMMATION 
IN THE HIPPOCAMPUS AND DEPRESSIVE 
BEHAVIOR IN RATS
Hughes F1, Hirshman N1, Malick H1, Jin H1, Harper S1, Purves J1

1. Department of Surgery, Division of Urology, Duke University Medical Center

HYPOTHESIS / AIMS OF STUDY
Numerous reports, including the Epidemiology of LUTS (Epi-
LUTS) study, support an association between urinary dys-
function and mood disorders such as depression and anxi-
ety.  Regarding benign prostatic hyperplasia, patients with 
a concurrent diagnosis of clinical depression have a higher 
rate of reported LUTS while patients with signi�cant BPH 
symptoms are more likely to develop depression.  This sug-
gests a bidirectional relationship between urinary dysfunc-
tion and mood disorders, but a causative mechanism has 
never been postulated. 

Critically, in�ammation in areas of the brain are well-estab-
lished to cause mood disorders such as depression. Recent 
breakthroughs demonstrate that a local in�ammatory re-
sponse in a peripheral organ can trigger an in�ammatory re-
sponse in the brain, particularly the hippocampus, and this 
is mediated through the NLRP3 in�ammasome. The NLRP3 
in�ammasome is a multimeric complex that senses Dam-
aged Associated Molecular Patterns (DAMPS) and send out 
an in�ammatory response by activating caspase-1 to cleave 
pro-IL-1β into its active form and promote its release, where 
it acts as a strong pro-in�ammatory cytokine. 

 A previous study from our laboratory demonstrated that 
chemical cystitis (cyclophosphamide-induce hemorrhagic 
cystitis) elicits NLRP3-dependent in�ammation in the hip-
pocampus in rats and was associated with depressive behav-
ior.  Since BOO, a much clearer and pathologically relevant 
bladder-centric insult, also evokes a local in�ammatory re-
sponse in the bladder, we hypothesize that it will also induce 
in�ammation in the hippocampus and mood disorders and 
will do so in an NLRP3-dependent manner.  Here, we inves-
tigate this hypothesis and de�ne an immunologically driven 
bladder-brain axis.

STUDY DESIGN, MATERIALS AND METHODS
Female rats were divided into 4 groups: control, sham, BOO 
or BOO + gly (glyburide; an NLRP3 inhibitor). BOO was cre-
ated by urethral ligation over a 1 mm transurethral cathe-
ter. Glyburide was provided by subcutaneous pellet (50 mg, 
21 day release, replaced as needed). Rats were analyzed 12 
weeks post-op. Hippocampal in�ammation was quantitated 
by Evan’s blue extravasation. Microglia and neurogenesis 
by IbA-1 and Ki-67 staining, respectively.  Depression was 
assessed by open �eld and sucrose preference tests. As an 
additional control for the mood disorder assays a separate 
group of BOO rats were provided with �uoxetine (an anti-
depressant) in the drinking water (0.50 mg/ml) for the last 4 
weeks of the experiment. Fluoxetine concentration was ad-
justed twice weekly to insure ≈20 mg/kg/day.

RESULTS
As shown in Figure 1, there was an increase in in�ammation 
(Evans blue) in the hippocampus in BOO rats which was 
blocked by glyburide. To con�rm this result we quantitated 
the density of microglia (activated immune cells) in the fas-
cia dentate, which is the critical brain location �rst identi�ed 
in our cyclophosphamide mood disorder studies. BOO was 
accompanied by an increase in activated microglia and this 
change was reduced back to control levels by glyburide. 

In the hippocampus BOO also caused a signi�cant decrease 
in neurogenesis (Ki-67+ cells). Decreases in neurogenesis, 
and more generally plasticity, in the hippocampus have been 
directly linked with neuroin�ammation and depression and 
it is thought that these changes may lead to permanent, or 
at least long lasting, changes in cognitive function or mood.  
This decrease was also blocked by glyburide.

To assess mood disorders we performed the open �eld (a 
measure of anxiety) and sucrose preference (a measure of 
anhedonia) assays. As shown in Figure 2, there was a de-
crease in exploratory behavior in the open �eld behavioral 
assay and a decrease in sucrose preference in the BOO rats, 
both of which are signs of mood disorders such as depres-
sion. Like in�ammation, these symptoms were diminished 
to control values by glyburide. These behaviors were also 
blocked by the anti-depressant �uoxetine.

INTERPRETATION OF RESULTS
BOO, a bladder-localized event, stimulates NLRP3-depend-
ent in�ammation in the hippocampus of rats after 12 weeks 
and depressive behavior indicative of mood disorders in be-
havioral studies.
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CONCLUDING MESSAGE
This study provides the �rst-ever causative explanation of 
the previously anecdotal link between BOO and mood dis-
orders.

FIGURE 1

FIGURE 2
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SUBTHALAMIC NUCLEUS DEEP BRAIN 
STIMULATION MODULATE URINARY 
AFFERENT SIGNALS BY CHANGING THE 
ACTIVITY OF MEDIAL PREFRONTAL CORTEX 
IN PARKINSON’S DISEASE MODEL RAT
Yamamoto T1, Sakakibara R2, Uchiyama T3, Kuwabara S4

1. Chiba Prefectural University of Health Sciences, 2. Sakura Medical Center, 
Toho University, 3. International University of Health and Welfare, 4. Chiba 
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HYPOTHESIS / AIMS OF STUDY
Parkinson’s disease (PD) is characterized clinically by com-
bination of bradykinesia, rigidity, and resting tremor. In 
addition, it is also well known that PD patients are usually 
su�ering from overactive bladder (OAB) symptoms. Sever-

al studies suggested that subthalamic nucleus deep brain 
stimulation (STN-DBS) ameliorate OAB in PD patients. Al-
though, detailed mechanisms regarding how STN-DBS im-
prove OAB in PD patients are not well understood, functional 
brain imaging study reported that STN-DBS might normalize 
the a�erent urinary information and thereby leading to the 
improvement of OAB [1]. It is also well known that medial 
prefrontal cortex (mPFC) play an important role in regulating 
micturition re�ex based on urinary a�erent information con-
veyed by periaqueductal grey (PAG) [2]. However, we do not 
know how STN-DBS a�ect the relationships between mPFC 
and PAG network which is important in regulating micturi-
tion re�ex. We aimed to clarify how STN-DBS modulate the 
neuronal activity of mPFC induced by PAG stimulation (in-
creased urinary a�erent projections) and its e�ects on blad-
der contraction in PD model rat.

STUDY DESIGN, MATERIALS AND METHODS
All experiments were performed on adult female Sprague–
Dawley (SD) rats (14–16 weeks old, weighing 200–300 g), in 
accordance with the Guideline for the Care and Use of Lab-
oratory Animals. PD model rat was constructed by a unilat-
eral injection of 2 μg/ml 6-hydroxydopamine (6-OHDA)  dis-
solved in 5 μl of 0.9% sterile saline containing 0.1% ascorbic 
acid into the left medial forebrain bundle at a rate of 1 μl /
min.

Experiments were performed under urethane anesthesia 
in 6-hydroxydopamine hemi-lesioned PD rats (n=6). A sin-
gle-lumen catheter was trans-urethrally inserted into the 
bladder to measure bladder pressure. Stimulation elec-
trodes were inserted into left subthalamic nucleus and ven-
trolateral PAG. Recording electrode was inserted into mPFC. 
Extracellular local �eld potential (LFP) recordings of mPFC 
were performed before stimulation, during PAG stimulation, 
during PAG+STN stimulation, and after cessation of stimu-
lation. The power spectrum of mPFC was analyzed o�-line 
using the Lab Chart software . Fast Fourier transforms (FFTs) 
were performed to analyze mPFC LFP in a frequency domain 
range of 0.3 to 50 Hz. Power spectral densities (PSDs) were 
estimated with 131072 FFT size, Hann window, and a 50% 
overlap, and normalized by log10 (PSD).

RESULTS
PAG stimulation signi�cantly decreased bladder inter-con-
traction intervals from 568.07 ± 46.67 s (pre stimulation) to 
342.15 ± 39.87 s (during PAG stimulation) (p =0.0004). Add-
ing STN-DBS to PAG stimulation tended to increase bladder 
inter-contraction intervals from 342.15 ± 39.87 s to 412.06± 
40.10 s (p =0.07) and cessation of stimulation changed 
bladder inter-contraction interval from 412.06± 40.10 s to 
493.55± 50.04 s (p=0.08).

 Power spectrum analysis revealed that PAG stimulation sig-
ni�cantly decreased the mean logarithmic power in mPFC 
alpha frequency (8-15Hz) from 7.80 ± 0.03 (a.u.) to 7.56± 0.03 
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(a.u.) (p<0.01) and adding STN-DBS to PAG stimulation signif-
icantly increased the mean logarithmic power in mPFC alpha 
frequency from 7.56± 0.03 (a.u.) to (a.u.) (p < 0.01) (Figure) 
and cessation of stimulation slightly increased the mean 
logarithmic power in mPFC alpha frequency from 7.56± 0.03 
(a.u.) to 7.86 ± 0.03(a.u.) (p =0.12) during bladder relaxation 
phase. 

In addition, PAG stimulation signi�cantly decreased the 
mean logarithmic power in mPFC alpha frequency (8-15Hz) 
from 8.23± 0.02 (a.u.) to 7.97± 0.03 (a.u.) (p<0.01) and add-
ing STN-DBS to PAG stimulation signi�cantly decreased the 
mean logarithmic power in mPFC alpha frequency from 
7.97± 0.03 (a.u.) to 8.28 ± 0.03 (a.u.) (p < 0.01)(Figure) and 
cessation of stimulation decreased the mean logarithmic 
power in mPFC alpha frequency from 8.28 ± 0.03 (a.u.) to 
7.75 ± 0.03(a.u.) (p < 0.01) during bladder contraction phase.

INTERPRETATION OF RESULTS
The present study revealed that PAG stimulation signi�cant-
ly decreased bladder inter-contraction interval with con-
comitant decrease in mPFC alpha power during storage and 
voiding phase, whereas adding STN stimulation tended to 
increase bladder inter-contraction interval with concomi-
tant increase in mPFC alpha power during storage and void-
ing phase.

 The PAG stimulation is more likely to induce bladder con-
traction probably via activation of potine micturition centre 
(PMC)-sacral parasympathetic nucleus pathway and also in-
duce urinary a�erent projection from PAG to higher micturi-
tion centre located in cerebral cortex. The present study sug-
gested that decreased mPFC alpha power might be related 
to urinary frequency observed during PAG stimulation, and 
adding STN stimulation tended to improve urinary frequen-
cy by increasing mPFC alpha power. This result also indicated 
that the activity of mPFC was in�uenced by a�erent urinary 
information (stimulating PAG in this study) and STN-DBS 
might tend to increase bladder inter-contraction interval via 
increasing mPFC alpha power.

CONCLUDING MESSAGE
PAG stimulation decreased bladder inter-contraction inter-
val and decreased the alpha power in mPFC in PD model rat. 
STN-DBS might increase bladder inter-contraction in interval 
by increasing the alpha power in mPFC in PD model rat.

FIGURE 1

Adding STN stimulation to PAG stimulation signi�cantly increased the 
mean logarithmic power in mPFC alpha frequency
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PARCELLATION OF FUNCTIONAL CLUSTERS 
WITHIN THE HUMAN PERIAQUEDUCTAL GRAY 
AT 7T FMRI IN FULL AND EMPTY BLADDER 
STATE
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1. Department of Urology, Maastricht University, The Netherlands, 2. 
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HYPOTHESIS / AIMS OF STUDY
The periaqueductal gray (PAG) is a brainstem area that is as-
sumed to serve as a relay station in the central nervous sys-
tem pathways involved in control of micturition. The PAG is 
proposed to be responsible for projecting a�erent informa-
tion from the bladder to cortical and subcortical brain are-
as and acts as a gatekeeper projecting e�erent information 
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from cortical and subcortical areas to the pons and spinal 
cord [1]. The role of the PAG in lower urinary tract symptoms 
(LUTS) is not well understood, but a better understanding 
could provide a framework for new therapies or diagnostic 
procedures. Studies using animal models have shown that 
the PAG is organized in a columnar fashion. Technological 
advances during recent years have made ultra high-�eld 
magnetic resonance imaging (MRI) scanners more readily 
available, and the use of these scanners will allow for the in-
vestigation of PAG activity in sub-millimeter detail in human 
participants. Additionally, the advancement of MRI analysis 
methods allows for more data-driven analyses and system-
atical approaches.

The current study aims to use 7 Tesla functional magnetic 
resonance imaging (fMRI) to parcellate the PAG into clus-
ters of voxels with a higher within-cluster connectivity than 
between-cluster connectivity in, both, an empty and a full 
bladder state. We will assess the similarity between parcel-
lation results of both bladder states and expect a signi�cant 
spatial overlap between the cluster constellations found in 
both states. A signi�cantly higher agreement between par-
cellations based on fMRI data obtained during empty and 
full bladder states indicates that parcellation of the PAG is in-
dependent of the level of bladder fullness and experienced 
bladder sensations. This is necessary to qualify this novel 
methodological approach to be utilized for studying  PAG 
activity related to bladder functioning.

STUDY DESIGN, MATERIALS AND METHODS
This study was approved by the local ethical committee, and 
informed consent was obtained from of our participants. 
We evaluated 7 Tesla fMRI parcellations for 6 female partici-
pants (mean age: 50). We acquired fMRI data during an emp-
ty bladder state. We then �lled our participants’ bladder at 
a rate of 30ml/min until they indicated they experienced a 
strong desire to void using a joystick they could control from 
the scanner. Once the participant indicated a strong desire 
to void we started a second fMRI scan.  

Functional data were preprocessed using BrainVoyager 21. 
Using a mask drawn on the anatomical images for each in-
dividual subject we selected all voxels within the PAG, on 
which we computed a voxel-by-voxel correlation matrix 
based on the functional time course of each voxel during 
the full bladder scan. We parcellated this matrix using an 
implementation of the Louvain module detection algorithm 
in MATLAB (Fig. 1.A), which outputs clusters with stronger 
within-cluster connectivity than between-cluster connectiv-
ity [2]. Using the empty bladder parcellation we computed 
random parcellations using a script that randomly places 
an anchor point in the 3D space of the PAG mask and grows 
modules, similar in size to the original modules, from this 
anchor point. We iterated this script to obtain 1000 di�er-
ent random parcellations. These random parcellations were 
subsequently used to assess the agreement between our 

parcellations based on fMRI data acquired during an empty 
and full bladder state compared to what could be expected 
based on chance.

RESULTS
The Sørensen–Dice coe�cient is a useful measure of spatial 
overlap which can be applied to studies of reproducibility 
and accuracy in image segmentation, it is based on the per-
centage of spatial overlap between two images  [3]. For each 
participant, we computed the Sørensen–Dice coe�cient 
between each cluster in the empty bladder parcellation and 
each cluster in the full bladder parcellation. Next, we com-
puted the Sørensen–Dice coe�cient between each cluster 
from the empty and full bladder parcellations and each clus-
ter from the 1000 iterations of the random parcellation. This 
allowed us to statistically test the extent to which the similar-
ity between empty and full bladder parcellations was higher 
than could be expected based on chance on a single subject 
level. For each of our participants we found that the agree-
ment between at least one of the clusters in both states 
resulting from the parcellation procedure was higher than 
could be expected based on chance (p = <0.05, corrected for 
multiple comparisons using a false discovery rate (q=0.05)) 
(table 1). For two of our participants we managed to �nd a 
counterpart for each module in both parcellations that had 
a signi�cantly higher agreement than could be expected on 
chance.

INTERPRETATION OF RESULTS
Our results indicate that PAG activity in an empty and full 
bladder state can reliably be subdivided in clusters that are 
largely independent on bladder state, and show a higher 
similarity between each other than could be expected based 
on chance (�gure 1). Thereby supporting the idea that fMRI 
based parcellation of the PAG allows for replication of neu-
ro-anatomical �ndings based on animal work. These results 
imply that PAG parcellations can be used to study changes 
in dynamic connectivity between PAG clusters related to 
bladder fullness and paticipants’ experienced bladder sen-
sations. These connectivity changes can serve to create dy-
namic response pro�les which, when established in healthy 
controls, could serve as a benchmark to which LUTS patients’ 
response pro�les can be compared. This opens new possibil-
ities to investigate the e�ects of treatments of LUTS on signal 
processing in the PAG. It will also provide a new and neces-
sary framework for translational research into new therapeu-
tic targets, treatment e�ectivity predictors, and diagnostic 
measurements.

CONCLUDING MESSAGE
The human PAG can reliably be parcellated into functional 
modules that are largely independent of bladder state using 
ultra high-�eld fMRI. This method of functionally subdivid-
ing the PAG can be used to assess connectivity changes be-
tween PAG clusters in relation to bladder sensations. This will 
enable us to take an interdisciplinary and translational ap-
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proach to �nd new and more optimally targeted treatment 
and diagnostic options for LUTS patients.

FIGURE 1

FIGURE 2
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18F-FDG PET/CT PET MAPPING OF BRAIN 
ACTIVITY FOLLOWING TRANSCUTANEOUS 
POSTER TIBIAL NERVE STIMULATION FOR 
LOWER URINARY TRACT SYMPTOMS   IN 
PEDIATRIC PATIENTS
Ansari M1, Yadav P1
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HYPOTHESIS / AIMS OF STUDY
Peripheral nerve stimulation via lumbosacral route has 
shown to modulate cortical and subcortical brain areas 
which seem to control the complex process of micturion, i.e. 
sensation of bladder �lling and  the timing of micturition. The 
present study was conducted to investigate the changes in 
brain activity during modulation of various brain areas   after 
transcutaneous posterior tibial nerve stimulation (TcPTNS) 
for lower urinary tract symptoms (LUTS) in pediatric patients.

STUDY DESIGN, MATERIALS AND METHODS
We used 18 FDG PET CT to investigate the e�ects of PTNS 
on brain activity in pediatric patients with urodynamically 
proven   detrusor overactivity (DO) or underactive detrusor 
(UD). Exclusion criteria were neurogenic bladder,  lower uri-
nary tract surgery, urinary tract infection and lower urinary 
symptoms secondary to anatomical anomalies such as pos-
terior urethral valves, ureterocele or ectopic ureter. A voiding 
diary was maintained for 3 days as an assessment tool for 
all patients. The number of voids daily (NV), average voided 
volume (AVV) and maximum voided volume (MVV) before 
and after treatment were evaluated using voiding diary. 
Transcutaneous posterior tibial nerve stimulation (TcPTNS) 
was performed using TENS III stimulator. Two Self-adhesive 
surface electrodes were  used (13). All the patient underwent 
weekly session for 30 minutes for 12 weeks followed by 3 
weekly maintenance therapy. PET CT brain was done before 
the start of TcPTNS and at the end of induction therapy i.e. 3 
months.

The clinical outcome was assessed on the basis international 
children continence society (ICCS) de�nition along with im-
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provement in the parameters in bladder diary, uro�owmetry 
and post void residual urine.

RESULTS
The study included 21 pediatric patients with a mean age 
of 5.6Yrs (range 4-16 yrs.). Of the 21 patients, 12 (57.15%) 
had overactive bladder with urodynamically proven DO and 
9 (42.85%) had under active detrusor. In cases overactive 
bladder TcPTNS decreased the activity in the mid-cingulate 
gyrus, Hypothalamus, premotor cortex    [more on right side] 
and Lateral pons (Figures 1a, b, c and d).

 These �ndings were explored further as to correlate them 
with the neuroanatomical and physiological regions of the 
brain involved in the process of micturition. It is interesting 
to note that these are the areas which actually modulate in 
integrated manner during the process of bladder �lling (8, 9, 
11, 20, and 21).

On the contrary avid uptake was noted in lateral cingulate 
gyrus, mid pons and periaqueductal grey [PAG] in cases of 
underactive detrusor (Figures 2 a, b, c and d).  Again these 
�ndings were correlated   with the neuroanatomical and 
physiological regions of the brain it was noted that hyper 
metabolism in these areas has been recorded during strong 
urge or the act of micturition (7, 10, 11, and 14).

On assessment of clinical outcome, over all 12 (57.14%) pa-
tients reported improvement in their symptoms. In cases 
of overactive bladder 7 (58.3%) patients were improved, of 
these 3 (42.85%) were completely cured, while 3 (42.85%) im-
proved and 1(14.3%) had partial improvement. Four (33.3%) 
patient failed to show any clinical bene�t. Interesting to note 
that in spite showing desired changes in the brain physiolo-
gy 33.3 % of the patient failed to show any clinical improve-
ment.

In cases of underactive bladder 5 (55.6%) patients reported 
improvement, of these 2 (40%) were completely cure, while 
2 (40%) improved and 1(20%) had partial improvement. Four 
(44.4%) of the patients were not bene�ted clinically.

Here again in spite showing desired changes in the brain 
physiology 44.4% of the patient failed to show any clinical 
improvement. This shows that brain activation may not al-
ways translate in to successful clinical outcome.

INTERPRETATION OF RESULTS
The study included 21 pediatric patients with a mean age of 
5.6Yrs (range 4-16 yrs).

Of the 21 patients, 12 had overactive bladder with urody-
namically proven DO and 9 had under active detrusor.

In cases overactive bladder TcPTNS decreased the activity 
in the cerebellum, midbrain and adjacent midline thalamus 

and limbic cortical areas, i.e. the cingulate gyrus, ventrome-
dial orbitofrontal gyrus and prefrontal cortex. These are the 
areas   involved in the sense of bladder �lling. While, FDG up-
take was more avid in these areas before the start of TcPTNS.  
On contrary the avid uptake was noted in hypothalamus and 
prefrontal area in cases of underactive detrusor. These are 
the areas involved sensorimotor learning and the initiation 
of voiding.

CONCLUDING MESSAGE
These �ndings suggest that after therapy by TcPTNS the fo-
cus of brain activation changes   according to the sense of 
bladder �lling or voiding i.e. to overcome urge in cases of 
overactive bladder and to initiate  voiding in cases of under-
active detrusor.

FIGURE 1

Decreased uptake at mid-cingulate gyrus in detrusor overactivity
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FIGURE 2

Avid uptake at lateral  cingulate gyrus in underactive detrusor
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PATHOPHYSIOLOGY AND PRINCIPLES OF 
THERAPY OF A NEUROGENIC HYPERACTIVE 
URINARY BLADDER IN PATIENTS AFTER 
CEREBROVASCULAR ACCIDENT

Bershadskii A1, Shvartz P2

1. Ural State Medical University, 2. Scienti�c Center of Neurology

HYPOTHESIS / AIMS OF STUDY
Overactive bladder (OAB) is a frequent complication of stroke 
and vascular dementia. It is a complex syndrome manifest-
ing in the impaired analysis of a�erent impulses and the im-

paired e�erent signals generation in the cortex and subcor-
tical brain zones involved in urination regulation. Disruption 
between urination brain centers and spinal structures leads 
to impaired cholinergic (urge incontinence), indirect sympa-
thetic (pollakiuria) and non-cholinergic impulse transmis-
sion. Nocturia and polyuria are caused by melatoninergic 
and vasopressinergic transmission impairment respective-
ly. Urge incontinence (UI) is the most common symptom of 
brain disease. OAB early diagnosis and treatment are still to 
be improved. A great part of experimental research of the 
last decades disregarded the psychological aspect of AOB 
and thus could not describe psychologically-mediated re-
�exes. Still such symptoms as compelling urge to urinate 
and loss of urethral sensitivity can not be well described by 
experimental research. In order to reveal them patient histo-
ry and complaints should be assessed in their combination 
with the neurological symptoms, process localization (Bar-
rington’s nucleus, etc.) as well as its clinical characteristics 
(progression speed and cyclic character, rehabilitation prog-
nosis). We think that the assessment of re�exes involved in 
lower urinary tract (LUT) complex function plays a key role in 
AOB patient assessment. The main 12 urination LUT re�exes 
have been described by F. J. F. Barrington, M. Kuru and D. T. 
Mahony. Studying the changes of these re�exes in various 
neurologic conditions is an important task of neurourology.

STUDY DESIGN, MATERIALS AND METHODS
The article presents a new concept of formation of the syn-
drome of hyperactive bladder on the basis of violations of 
the implementation of the 4 re�exes of urination, which pro-
vides the normal retention of urine and are responsible for 
the accumulation function of the bladder. First we analyzed 
the main point of application of drugs of anticholinergic and 
sympathomimetic actions in the re�exes of urination and 
mechanisms of restoration of function of the lower urinary 
tract in patients with acute and chronic vascular diseases of 
the brain.

Study was provided in Scienti�c center of Neurology (Mos-
cow). 140 patients were included in study, 50 patients after 
ischemic stroke and 70 patients with discirculatory encepha-
lopathy. In comparison group were 20 patients with DE and 
Benign hyperplasia prostate. There were 3 stages of trial: 
1.research of clinical aspects of overactive bladder in all pa-
tients groups. Also comparative diagnostic evaluation was 
performed. 2. Clinical examination of all patients. 3. Pharma-
cological analysis of cholinergic and adrenergic regulation 
lower urinary tracts.

Methods of research: Neurological examination, assessment 
of mental condition urological evaluation: anamnesis of life, 
assessment of complaints, voiding dairy, IPSS, rectal evalua-
tion, bacteriological evaluation of urine samples, ultrasound 
diagnostic, urodynamic study. Also ultrasound of vessels of 
the head and neck was provided. Method of neurovisualis-
ation: MRI, CT.
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RESULTS
Cerebral representations of the bladder and its sphincters 
include dominant center (right insular cortex - правый 
островок Рейля?) and paired zones. Paired zones lesion 
leads to reversible urination disorders. Ischemic lesion of 
functionally unpaired lower frontal cortex results in irrevers-
ible diurnal pollakiuria.

Changes in the central nervous system zones involved in 
urination regulation can be caused by acute and chronic is-
chemia as well as other pathological process. Re�ex assess-
ment is recommended to analyze such changes.

Clinical manifestations of UI include 4 symptoms: compel-
ling urge to urinate, urge incontinence per se and less of-
ten (in the lack of frontal control due to ischemia) pollakiuria 
and inability to stop urination once it began. In post-stroke 
UI patients we identi�ed 4 re�exes that if impaired result in a 
full range of UI clinical symptoms: detrusor inhibiting re�ex, 
perineodetrusorinhibitory re�ex, urethrosphincteric guard-
ing re�ex, detrusourethral inhibitory re�ex.

Thus the following three mechanisms underlie UI in post-
stroke patients.

INTERPRETATION OF RESULTS
�rst UI mechanism takes place at urine accumulation phase. 
Dysfunction of urethral sphincter охраняющего (protec-
tive?) re�ex results in reduction of mean e�ective bladder 
volume. Much lower urine volume in the bladder is per-
ceived by the brain as normal due to the decrease of lower 
frontal cortex perception threshold.

Second UI mechanism takes place during an urge to urinate. 
Impairment of detrusor inhibiting sympathetic re�ex causes 
limbic system overreaction and manifests in compelling urge 
to urinate. In the �rst case patients complain of frequent uri-
nation with a small amount of urine at each micturition. This 
can be easily traced by using a bladder diary. In the second 
case patients complain of compelling urge to urinate that 
can arise suddenly at any time. Spinal part of the sympathet-
ic nervous system also plays an indirect role in this condition 
by regulating bladder �lling with urine.

Third UI mechanism takes place at the urination start. Im-
pairment of perineal detrusor inhibiting re�ex and detrusor 
re�ex that inhibits urethral contraction leads to inability to 
prevent urination start (�rst re�ex) and to stop urination 
once it began (second re�ex). Detrusor inhibiting perineal re-
�ex is provided by pyramidal system and indirectly involves 
n-cholinergic system in urine continence. Thus the voluntary 
control of pelvic �oor muscles contraction is lost. Detrusor 
re�ex that inhibits urethral contraction is an involuntary par-
asympathetic re�ex that causes initial detrusor contraction 
at urination start.

CONCLUDING MESSAGE
Urination impairment is a clinical symptom of stroke. Its 
clinical presentation depends on the localization of brain is-
chemic lesion. Single symptom manifestation results from a 
local brain lesion, polysymptomatic condition is accounted 
for by multiple brain lesions. Consequence of urologic signs 
and symptoms in patients with brain vascular disease re-
�ects the dynamics of pathological process in the brain. Sud-
den appearance of symptoms is characteristic of lacunar and 
hemisphere infarction, a gradual symptom development is 
typical for leucoaraiosis. Functional reorganization of brain 
neuronal networks following a stroke account for symptoms 
regression whereas the increasing neuronal degeneration in 
chronic brain ischemia leads to symptoms progression. Blad-
der diary and urodynamic testing help to di�erentiate sen-
sory, motor and sphincter neurogenic urination disorders in 
post-stroke patients.

FIGURE 1
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FIGURE 2
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PROXIMAL URETHRAL ELECTRICAL 
STIMULATION DRAMATICALLY IMPROVES 
UNDERACTIVE BLADDER FUNCTION IN 
RATS AFTER UNILATERAL PELVIC NERVE 
TRANSECTION
Potts B1, Fraser M1

1. Duke University Medical Center; Durham VA Medical Center

HYPOTHESIS / AIMS OF STUDY
We previously demonstrated reliable bladder contractions 
in neurologically-intact rats in response to proximal ure-
thra electrical stimulation (PUES). We sought to investigate 
whether stimulating with a novel �exible electrode support, 
placed in an anatomically-similar position to that of a ure-
thral sling, could improve bladder function in the setting of 
underactive bladder (UAB) caused by unilateral pelvic nerve 
transection (PNx).

STUDY DESIGN, MATERIALS AND METHODS
The current study was approved by our Institutional Animal 
Care and Use Committee. Twenty-�ve urethane-anesthe-
tized female Sprague-Dawley rats received ureteral diversion 
and transvesical catheters via laparotomy. The ventral pubis 
was removed to expose the urethra. A 3mm lattice with in-
tegrated bipolar electrodes (�exible electrode support) was 
placed between the urethra and vagina. Following 3 hours of 
continuous cystometry, 3 single-�ll cystometrograms were 
performed prior to right PNx (eight of twenty-�ve rats served 
as sham PNx controls). After 1 hour of continuous cystome-
try, 3 single-�ll cystometrograms were performed again. In 
PNx rats, the bladder was �lled to the largest pre-PNx total 
bladder capacity (TBC) or 75% of lowest post-PNx TBC (the 
lower of the two volumes was tested �rst) and PUES was 
performed at 20, 30, 40, and 50 Hz (varied randomly) at 50 
V for 60 sec stimulation/120 sec recovery periods. PUES was 
then repeated at the higher of the two test volumes. When 
voiding occurred, the bladders were emptied to calculate 
voiding e�ciency (VE) and re�lled to the test volumes. Meas-
urements included TBC and VE before and after PNx, as well 
as, the presence or absence of bladder contraction or void-
ing during PUES. Data were analyzed using non-paramet-
ric repeated measures 2-Way ANOVA for sham PNx vs PNx 
comparisons of TBC and VE, and contingency analysis (CA) 
for comparisons of di�erent test �ll volumes and sequence/
frequency e�ects of PUES.

RESULTS
After unilateral PNx, mean TBC increased by 80% and mean 
VE decreased by 71% (P <0.0001 for both); no changes were 
observed in sham PNx rats. PUES elicited voids (in absence 
of somatomotor response) at both test volumes; CA revealed 
signi�cant stimulus frequency e�ect (P=0.0009) with lower 
frequencies more e�ectively evoking voiding contractions 
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(percentage voiding 52, 23, 10, 10% at 20, 30, 40, 50 Hz, re-
spectively, P=0.0013). Mean VE of voiding contractions was 
115% of pre-PNx.

INTERPRETATION OF RESULTS
Pelvic surgery is a known etiology for UAB presumed to in-
volve unilateral pelvic nerve plexus injury. We noted a sig-
ni�cant increase in TBC and a decrease in VE after unilateral 
PNx that was not demonstrated in sham-PNx rats, thereby 
eliminating the possibility that our results were due to the 
cystometric �ll-rate acclamation. Our �exible electrode sup-
port reversed sensory (TBC) and motor (VE) de�cits that 
were caused by PNx.

CONCLUDING MESSAGE
Our validated unilateral PNx model induces conditions of 
dramatically increased TBC and decreased VE which e�ec-
tively proxy for UAB. Following PNx, PUES with �exible elec-
trode support at 20-30Hz elicited voiding contractions at 
decreased �ll volumes with a reversal of VE changes, thereby 
normalizing functional voiding in this UAB model.

Funding Discretionary Research Funds Clinical Trial No Subjects Animal 
Species Rat Ethics Committee Durham VA Medical Center IACUC 
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COMPARISON OF PRE- AND POST-
GANGLIONIC NERVE STIMULATION OF THE 
PIG AND RAT BLADDER.
Fry C1, Crook J1, Kitney D1, Chakrabarty B1, Lovick T1, Vahabi B2

1. University of Bristol, 2. University of the West of England

HYPOTHESIS / AIMS OF STUDY
Excitatory bladder e�erent innervation consists of pre- and 
post-ganglionic parasympathetic nerves, and an intermedi-
ate ganglion. Frequency-dependent properties of post-gan-
glionic �bres have been characterised; raising the �ring rate 
between 1-40 Hz increases detrusor contraction force.  At 
low frequencies (1-10 Hz) ATP release at the nerve-muscle 
junction is important, but at high frequencies acetylcholine 
(ACh) increasingly dominates.  In the normal human blad-
der, ACh is the only functional transmitter, but with benign 
pathologies (and also in most non-human animals) ATP also 
has a role.  Strategies to selectively minimise nerve-relat-
ed ATP release may therefore have the potential to reduce 
overactive bladder contractions.  The frequency domain of 
pre-ganglionic nerves is less well-characterised, although it 
may be up to 15 Hz [1].  However, it is unclear if the interme-
diate ganglia act as frequency-dependent �lters, i.e. do they 
manipulate selectively low or high-frequency stimulation 
of post-ganglionic nerves.  This is important in the �eld of 
neuromodulation for conditions such as pelvic pain where 

pre-ganglionic nerve activity can be regulated by external 
sources [2], and selective low frequency block of post-gan-
glionic nerves should be useful.  The null hypothesis under 
test, using rat and pig models, was that intermediate ganglia 
do not o�er frequency-dependent modulation of parasym-
pathetic detrusor muscle activation.  This was tested in two 
animal models, pigs and rats, by comparing the frequen-
cy-dependence of detrusor contraction when stimulating 
pre- or post-ganglionic nerves.

STUDY DESIGN, MATERIALS AND METHODS
Data were from adult pigs (Sus scrofa domestica, 6-months) 
obtained from a local abattoir, immediately after slaugh-
ter, and rats (Wistar, female, 200-240 g). Pig bladders were 
perfused with Tyrode’s solution (24mM HCO3-/5% CO2, pH 
7.4) via the abdominal aorta with free venous out�ow and 
housed in a water-jacketted chamber with a drainage siphon 
su�cient to maintain the bladder in a humidi�ed environ-
ment [1]. The bladder was �lled with 150 ml Tyrode’s solu-
tion. Intravesical pressure was measured by a 6-Ch catheter 
introduced through the left ureter and the right ureter tied 
o�.  Interventions were introduced into the arterial perfu-
sate.  Pre-ganglionic stimulation was by Pt-Ir cu�-electrodes 
around the pelvic nerve. Mixed pre-and post-ganglionic 
stimulation was by titanium mesh electrodes, with a Pt coat-
ing, sutured to the lateral wall of the dome, and changes to 
intravesical pressure recorded.  After these experiments a 
bladder wall section from the mid-dome was dissected, the 
mucosa removed and a detrusor strip (<1 mm diam.) tied 
to an isometric force transducer to record post-ganglionic 
nerve-mediated isometric contractions.  The same stimula-
tion protocol was used in all preparations: a 3-s train of 0.1-
ms square waves, frequency 1-40 Hz, every 90 s.

Rats were anaesthetised with urethane (1.4 g.kg-1, i.p.); the 
right femoral artery cannulated to record blood pressure 
and heart rate; the right femoral vein used for �uid infusion; 
the trachea cannulated to ensure airway patency; core tem-
perature was maintained at 37°C.  Through a midline laparot-
omy, the pelvic nerve was gently separated from the uterine 
wall and a cu� electrode placed round the distal part.  Intra-
vesical pressure was monitored via a suprapubic penetration 
with a 25G needle tip.  The same stimulation protocol was 
used as with pig experiments.  At the end of the experiment 
the animal was killed (Na pentobarbital (200 mg.kg-1, i.p.), 
the bladder immediately removed and a detrusor strip, after 
removal of mucosa, mounted as above to record post-gan-
glionic responses.

Data sets are mean±SD; n=number of animals.  Tension 
(T)- or pressure (P)-frequency relations were parameterised 
using the formulation: T(P) = (T(P)max.f^n)/(f1/2^n+f^n), 
where Tmax (Pmax) is the maximum value at high frequen-
cies (f ) and f1/2 the frequency required to attain Tmax/2 
(Pmax/2); n is a constant that raises f and f1/2 to this power.  
Di�erences between data sets were tested with ANOVA and 
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post-hoc parametric t-tests.  The null hypothesis was reject-
ed at *p<0.05.

RESULTS
Pig experiments.  The frequency-dependence of respons-
es to pelvic nerve, bladder wall and isolated detrusor strip 
stimulation were not signi�cantly di�erent (�gure 1A), with 
f1/2 values (frequency to attain half maximal responses) of 
6.4±0.3 (n=7), 7.1±0.5 (n=7) and 6.5±0.7 (n=10), respective-
ly. Lidocaine-HCl (7.4 mM) abolished responses in all three 
preparations indicating they were all nerve-mediated.  The 
nicotinic receptor antagonist hexamethonium (300 µM) 
completely abolished responses to pre-ganglionic pelvic 
nerve stimulation (n=6).  In contrast, there was no signif-
icant e�ect on post-ganglionic detrusor strip stimulation 
(102.8±6.1% control, n=6).  However, there was an interme-
diate e�ect on responses to bladder wall stimulation (pre- 
and post-ganglionic stimulation; 32.6±11.2% control, n=6). 
The action of the PDE5 inhibitor sildena�l was also tested.  
With all preparations, responses were reduced (�gure 1B); 
with this e�ect on pelvic nerve-stimulation > bladder wall 
stimulation > detrusor strip stimulation. 

Rat experiments.  Similar experiments with pelvic nerve and 
isolated detrusor strip stimulation also revealed similar fre-
quency-response curves (�gure 2A); the inset shows paired 
f1/2 values with the two methods of stimulation and no sig-
ni�cant di�erence of mean values.  Hexamethonium (300 
µM) had no e�ect on post-ganglionic detrusor-evoked re-
sponses and partially reduced pre-ganglionic pelvic nerve-
evoked responses (30 mg.kg-1; �gure 2B).

INTERPRETATION OF RESULTS
The similarity of frequency-response curves with pre-and 
post-ganglionic stimulation was shown in two animal mod-
els - pigs and rats, the former physiologically similar to the 
human bladder.  An interpretation is that, under these exper-
imental conditions, the frequency-dependence of contrac-
tions is not modulated by the intermediate ganglion under 
these experimental conditions, unlike similar experiments in 
rabbits and cats [1].  The signi�cance is that at postganglionic 
nerve-muscle junctions two transmitters (ATP and ACh) are 
released, both of which initiate contraction, but whose re-
lease may be separately modulated with agents such as the 
PDE5 inhibitor, sildena�l [3]. Selective blockade of low-fre-
quency responses would reduce disproportionate depend-
ence on ATP, a transmitter associated with human overactive 
bladder syndromes. Thus, neuromodulation of pre-gan-
glionic e�erent �ring would be re�ected in post-ganglion-
ic rates.  Moreover, the greater suppression by sildena�l of 
pre-ganglionic, compared to post-ganglionic, responses is 
consistent with the hypothesis that there is also dual trans-
mitter release at the nerve-ganglion junction which o�ers a 
potential selective targeted drug model.

CONCLUDING MESSAGE
Data from a rat and a pig animal model show that the par-
asympathetic ganglion to the bladder does not o�er a fre-
quency-dependent �lter of excitatory e�erent �ring.  How-
ever, sildena�l experiments show that the PDE5 inhibitor 
may modulate both pre-and post-ganglionic neurotransmit-
ter release.

FIGURE 1

Figure 1

FIGURE 2

Figure 2
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IMPACT OF LUMBOSACRAL EPIDURAL 
STIMULATION ON LOWER URINARY TRACT 
FUNCTION IN ANESTHETIZED FEMALE 
WISTAR RATS.

Hubscher C1, Hoey R1, Medina-Aguinaga D1, Khalifa F1, Zdunowski S1, 
Herrity A1, El-Baz A1, Harkema S1

1. University of Louisville

HYPOTHESIS / AIMS OF STUDY
Urological dysfunctions are ranked as a top priority by the 
spinal cord injury (SCI) population. Traditional methods 
that include pharmacotherapy, non-electrical devices such 
as catheters and surgical procedures when deemed neces-
sary target management but do not replace or restore con-
trol of the lower urinary tract. It is hypothesized that spinal 
cord epidural stimulation (scES) has clinical e�ectiveness 
for restoration of voluntary and re�ex control of the lower 
urinary tract.  The objective of the current functional map-
ping pre-clinical animal study is to identify scES con�gura-
tions (location, amplitude and frequency) that can promote 
optimal neural control of urine storage (adequate bladder 
capacity at safe pressures without incontinence) and/or suf-
�cient controlled emptying (high voiding e�ciency at safe 
leak point pressures).

STUDY DESIGN, MATERIALS AND METHODS
Mapping at L5-S1 with scES was performed in 20 female 
Wistar rats to identify parameters for bladder storage and/
or emptying. The L5-S1 spinal cord was targeted �rst as this 
level has inputs/outputs of pelvic (parasympathetic) and pu-
dendal (somatic) nerves supplying the pelvic visceral organs 
(equivalent to S2-4 in humans). Using spinally intact (n=10) 
and chronic complete transected rats (T9 spinal level; n=10) 
in an acute urethane-anesthetized terminal preparation, 
scES was systematically applied over a wide surface area 
with a modi�ed Medtronic 5-6-5 electrode during bladder 
�lling/emptying cycles while recording bladder pressures 
along with external urethral sphincter EMG activity. Note 
that a power analysis was performed on the expected group 
means based on literature from similar studies showing that 
a sample size of 8 per group would achieve a signi�cant dif-
ference between the groups with a power of 99% (2 rats add-
ed for a total of 10/group to account for possible attrition 
rates based on complications). In addition, a specially de-
signed rodent-sized miniature 15-electrode array was then 
used in �ve more spinally intact female rats to assess the op-
timal responsive location within the L5-S1 region.

RESULTS
With scES on, all spinally intact rat cystometrograms show 
a steep rise in bladder pressure when capacity is reached 
and a subsequent over�ow incontinence, with a contraction 
and void only upon o�set of scES. In contrast, animals with 

a chronic spinal transection void immediately at the onset 
of scES. Intensity parameters in the 300-500 µA range and 
frequencies in the 30-60 Hz range at L5-S1 were necessary 
for holding in the intact rats and for an immediate void in 
the transected group. Although 100% of the intact rats had 
consistent �ll/void cycles, 40% of the transected group had 
over�ow incontinence without any contractions, although 
scES was still e�ective in inducing a void. Note that the 
EMG pattern during the scES-induced hold was re�ective of 
guarding-like activity and had the typical consistent phasic 
bursting pattern during emptying. In contrast, the transect-
ed group of rats had intermittent patterns of high activity 
consistent with detrusor sphincter dyssynergia. Further-
more, the optimal urinary system e�ects were found with 
the miniature 15-electrode array to be located at L6. The 
scES parameters were at the same frequencies but intensi-
ties were at signi�cantly lower levels (50-80 µA) with minimal 
concomitant motor responses.

INTERPRETATION OF RESULTS
The results indicate frequency and intensity dependent ef-
fects on bladder capacity, micturition, and sphincter EMG ac-
tivity that di�ered depending upon neurological intactness. 
These �ndings are consistent with known plasticity of the 
lower urinary tract segmental circuitry in the intact versus 
the chronic transection model.

CONCLUDING MESSAGE
Epidural stimulation for activating spinal circuits involved 
with urinary function is a promising neuromodulation ap-
proach for expedient translation to individuals with SCI.

Funding The studies were funded by the NIH SPARC Grant OT2OD024898. 
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REGIONAL DISTRIBUTION OF URINARY 
BLADDER SENSORY RECEPTORS RECRUITING 
TONIC OR PHASIC BURSTING ACTIVITY OF 
THE EXTERNAL URETHRAL SPHINCTER IN 
FEMALE RATS
Juárez R1, Arellano J2, Zaca P3, Palacios J4, Cruz Y5

1. Doctorado en Investigaciones Cerebrales, Universidad Veracruzana, 
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HYPOTHESIS / AIMS OF STUDY
Lower urinary tract (LUT) functions are storage and urine 
expulsion. In rats, the external urethral sphincter (EUS) has 
basal tonic contraction during urine storage and phasic 
bursting discharge (EUS-PBD) during voiding [1]. EUS-PBD 
concurs with bladder contraction and facilitates voiding 
e�ciency [2]. The coordinated activity of the bladder and 
urethra is under neural control. Since EUS-PBD is recruited 
during voiding we hypothesize that mechanorreceptors lo-
calized at the base of the bladder recruits EUS-PBD. The aim 
of the present study is to investigate in spinally intact rats 
whether sensory mechanoreceptors recruiting EUS-PBD are 
regionally distributed in the bladder, as well as to determine 
the a�erent pathways of this viscero-motor re�ex.

STUDY DESIGN, MATERIALS AND METHODS
The experimental protocol was approved by the University 
Committee on Laboratory Animals, according to the guide-
lines of the Mexican Council on Laboratory Animals Care 
(NOM-062-ZOO-1999) and NIH Guide for the Care and Use 
of Laboratory Animals. We employed 18 (urethane 1.2g/kg) 
anesthetized adult Wistar female rats (250–300 g) to assess 
the EUS electromyography (EMG) pattern. In the Experiment 
1 (n=6), a suprapubic catheter was implanted. Simultaneous 
EUS-EMG-cystometrograms (CMG) were recorded, before 
and during 5-20 min after an injection of 0.05 mL topical 
anesthetic (Lidocaine-epinephrine 2%) in four points of the 
bladder dome, body or bladder neck (randomly order). Blad-
der contraction amplitude and EUS-PBD were evaluated. In 
Experiment 2 (n=6), the bladder was emptied and the ure-
ters were bilaterally cut to avoid bladder �lling. EUS EMG was 
recorded before and during sequential mechanical disten-
sion of the urinary bladder wall. Mechanical distension was 
externally applied in the bladder dome, with forceps, then 
this region was transversally cut o�. The bladder wall of the 
cut site was brushed with a cotton bud (~10 g) and slightly 
distended with forceps, and then was sectioned. This proce-
dure was repeated at one mm long steps, from the dome to 

the bladder neck. Intersection interval was 5 min interval. In 
Experiment 3 (n=6), the rostral half of the bladder was sec-
tioned. EUS EMG was recorded before, during and after me-
chanical stimulation of the bladder neck with a cotton bud; 
in intact condition and after unilateral and bilateral transec-
tion of the hypogastric (HG) and/or viscerocutaneous branch 
of the pelvic nerve (VCBPN). Mechanical stimulation of the 
clitoris was performed to corroborate integrity of the motor 
pathway of the re�ex. Statistical analysis was performed us-
ing Sigma Plot Software (version 12, Systat Software, Inc.). 
Paired Student´s t-test was used to analyze the data. P values 
of <0.05 indicated a statistically signi�cant di�erence for sta-
tistical comparisons.

RESULTS
Experiment 1. EUS tonic activity was observed during blad-
der �lling and EUS-PBD during voiding. Amplitude of blad-
der contraction signi�cantly decreased (p<0.01) after 3- 
5min of application of lidocaine in bladder dome or bladder 
body, EUS-PBD was not abolished. Normal CMG returned 
after 25-30 min of lidocaine. Lidocaine injection in the blad-
der neck not only eliminated EUS-PBD, but also bladder con-
traction. In 100% of the rats of the Experiment 2, mechanical 
distension of the bladder dome and bladder body evoked 
EUS tonic activity. However, distension of the bladder neck 
evoked EUS-PBD in 83.33% (5/6) of the animals. Experiment 
3. Unilateral and bilateral transection of the HG nerve did not 
signi�cantly (p>0.05) modify the amplitude or frequency of 
the EUS EMG tonic response, neither abolished EUS-PBD. In 
contrast, unilateral transection of the VCBPN signi�cantly 
decreased EUS EMG amplitude (tonic and phasic). Bilateral 
VCBPN transection abolished both, tonic and EUS-PBD EMG 
response. However, clitoris stimulation was still discharging 
EUS EMG activity.

INTERPRETATION OF RESULTS
In rats, EUS-PBD discharge during voiding has been consid-
ered as an indicator or bladder-sphincter synergy. Our �nd-
ings show that mechanical distension of the rostral region 
of the bladder recruits only EUS tonic activity, furthermore, 
distension on the bladder neck discharges EUS-PBD, which 
suggest there are two types of EUS motor units. Tonic and 
bursting motor units have been localized at L6-S1 (tonic) and 
in L3-L5 (bursting) spinal cord segments [3]. Our data sug-
gest that during micturition, L3-L5 motor units are recruited 
by mecanoreceptors localized in the bladder neck.

CONCLUDING MESSAGE
Bladder mechanoreceptors recruiting tonic and bursting EUS 
motor units are regionally segregated. This segregation may 
convey to a functional segmented bladder, with the distal 
region being important to induce bladder-urethral synergy 
during voiding. Further studies are necessary to determine 
whether alteration of this segregation system may result in 
urinary disorders.
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THE FRESH FROZEN CADAVERIC STUDY 
OF DIRECT POUCH OF DOUGLAS TROCAR 
INSERTION FOR VAGINAL NATURAL ORIFICE 
TRANSLUMINAL ENDOSCOPIC SURGERY
Alshiek J1, Shobeiri S2

1. Hillel Yafe Hospital, INOVA, 2. INOVA

HYPOTHESIS / AIMS OF STUDY
In order to overcome the risks of bowel or vascular injury 
during blind entrance to the Pouch of Douglas (POD), ultra-
sound and other imaging modalities have been investigated 
and the ultrasound technique can be easily learned by sur-
geons.  In this study we hypothesized that in patients with-
out suspected history of POD obliteration, blind POD entry 
for the purposes of creating a surgical port using a transvag-
inal trocar can be feasible. This concept has previously been 
tested in an Ovine Model. As such we chose to test our hy-
pothesis on female frozen cadavers to demonstrate safe an-
gles for entry of the trocar into POD.

STUDY DESIGN, MATERIALS AND METHODS
Four fresh frozen cadaveric specimens with an intact uterus 
were identi�ed.  Laparotomy incisions were made and the 
abdominal content was packed cephalad in the upper ab-
domen.  Posterior fornix was grasped 3 cm posterior to the 
cervix with an Alice clamp.  The distance between S2 and 
POD was measured. The Alice clamp e�ectively provided 
traction and kept the rectum posterior to the entry point.  A 
2 cm incision was made between the posterior cervix and 
the Alice clamp.  An 11 mm trocar (Ethicon ENDOPATH Excel) 

was placed at the incision site and maximum pressure was 
exerted, horizontal to the axis of the bed, to the extent that 
the tip of the trocar tented the peritoneum. The distance be-
tween the S2 and the trocar tip under the peritoneum was 
measured.  The S2 was designated at zero centimeters. The 
trocar tip movement of POD with pressure was: Di�erence 
= (sacrum to POD with pressure) - (Sacrum to POD).   At this 
point, the trocar was advanced to puncture the peritoneum 
and pointed anteriorly to clear the sacrum and the bifurca-
tion of the major vessels.  The angle required to safely clear 
the sacral blood vessels was measured. 

The trocar insert was removed and passing the measuring 
tape through the trocar, the distance between S2 and the 
hymen was measured as a direct line. The POD distensibili-
ty was calculated as % Change = Di�erence / Sacrum to the 
hymen.  The mean of these measurements was calculated.  
The above procedure was repeated with robotic trocars 
(Memic Innovative Surgery, Israel) and measurements were 
obtained.  The Memic trocar is a specialized trocar that has 
a needle tip that engages to prevent movement of the per-
itoneum.

RESULTS
The average age of cadavers was 60.  With the full deploy-
ment of the trocar in the POD, the tip of neither trocar was 
less than 2 cm away from the sacrum before it had to be 
curved anteriorly to clear the sacrum.  With removal of the 
trocar insert at full deployment and pressure, this distance 
increased to 4 cm.   The average distance for sacrum to the 
hymen, sacrum to cul de sac, and sacrum to POD with pres-
sure were respectively, 18.75, 9.75, and 7.25 cm respectively. 
After the deployment of the trocar, the tip was 2 cm below 
the cervix at the POD (Table 1).  The distance between the 
sacrum and the POD with the application of trocar pressure 
was reduced on 35% on average. The mean trocar angle to 
clear the sacral promontory and neurovascular structures 
without injury to the uterus was 25-40 degrees from the 
horizontal plane, and 15-30 degrees from the mid-sagittal 
plane (Fig 1).

INTERPRETATION OF RESULTS
In this fresh-frozen cadaveric study, the technique for di-
rect laparoscopic trocar entry into the POD is validated.  It 
is shown that with appropriate technique and angulation of 
the trocar, the rectum and sacral vascular structures can be 
avoided.  This technique needs to be authenticated in the 
clinical setting for patients undergoing laparoscopic or ro-
botic vNOTES surgeries.

CONCLUDING MESSAGE
The aim of the current study was to investigate if transvag-
inal direct pouch of Douglas entry using a laparoscopic 
trocar.   This concept is important as the use of the POD as 
surgical port access has gained popularity for both vNOTES 
surgeries [10-13] and vaginal robotic surgery.   This is particu-
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larly important as POD port of entry a�ords enlargement of 
the port for primary surgeries such as hysterectomy, blad-
der repair, ureteroneocystostomy or adnexectomy, or large 
tissue extraction without the need for additional abdominal 
incisions.

FIGURE 1

Fig 1.  The angle of trocar POD entry A. Insertion and pressure is applied, 
2) the POD is lifted anteriorly to allow for the trocar to advance above the 
sacrum area if necessary.

FIGURE 2

Table 1. shows the individual measurements in each cadaver.
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HISTOLOGIC AND IMMUNOLOGIC 
CHARACTERIZATION OF PELVIC FLOOR IN 
WOMEN, 1: INFLAMMATORY CYTOKINE 
EXPRESSION IN PELVIC FLOOR MUSCLE OF A 
MOUSE MODEL
Alshiek J1, O'Leary D2, Marroquin J3, Chastain J2, Shobeiri S4, Gallucci R2
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HYPOTHESIS / AIMS OF STUDY
Vaginal birth increases the risk for developing pelvic organ 
prolapse (POP) among parous women and is the single most 
important modi�able risk factor for this condition (1).  The 
�rst vaginal birth has been shown to pose the greatest risk 
for POP.  This hidden epidemic indicates the urgent need to 
prioritize research focused on understanding mechanisms 
involved in pelvic �oor injury and repair and to develop pre-
vention strategies. Although we are now capable of identi-
fying the presence and location of injury, factors involved 
in the repair of birth-related injury that will impact healing 
and eventual development of a pelvic �oor disorder remain 
unknown.  

Pro-in�ammatory cytokines such as interleukin 6 (IL-6) are 
known to be induced in response to skeletal muscle injury 
and are essential for modulating in�ammation and healing 
following injury (2).  Altered expression of speci�c in�amma-
tory cytokines could lead to altered in�ammation and poor 
healing of pelvic �oor muscle injury following vaginal deliv-
ery and to later development of pelvic �oor dysfunction. The 
current lack of research using a human model to determine 
the speci�c markers to evaluate when investigating pelvic 
�oor injury indicates the need for the development of an an-
imal model.  The present study aimed to develop a mouse 
model to investigate the expression of in�ammatory mark-
ers in mice with levator ani (LA) injury similar to that seen in 
vaginal delivery, and what role the pleiotropic cytokine IL-6 
plays in this process.

STUDY DESIGN, MATERIALS AND METHODS
IL-6 knockout (KO) and C57 wild type mice were used to de-
velop a model for simulating birth injury to the LA. To simu-
late injury, a Word catheter was inserted into the rectum of 
the study mice and in�ated with 0.3ml saline and a�xed to 
a 100-gram weight hung to gravity. Injured LA muscles from 
these mice were harvested and evaluated histologically for 
injury and in�ammatory response relative to mouse strain.  
Expression of IL-1β, TNFα, IL-10, CCL2, CCL3, CCL4, CXCL1, 
CXCL2, and CXCL10 protein and mRNA was measured by 
multiplex protein assay and RT-PCR respectively.  
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Non-parametric Mann-Whitney U exact tests were used to 
determine di�erences in cytokine expression.  The depend-
ent variable in the model was the cytokine expression and 
the independent variable was mouse strain. An a priori sig-
ni�cance level was set at an alpha 0.05 and cytokine expres-
sion between strains considered statistically signi�cantly dif-
ferent when the calculated p-value was less than 0.05.

RESULTS
IL-6 KO mice had a greater in�ammatory response follow-
ing LA injury seen with histologic estimation of the num-
ber of in�ammatory cells on post-injury day 5 than C57 
mice (p=0.0351).  Additionally, the IL-6 KO strain displayed 
increased protein expression of IL-1β, CCL3, and CCL4 com-
pared to C57 mice �ve days post-injury (p=0.0106, p=0.0182, 
and p=0.0364, respectively).

INTERPRETATION OF RESULTS
This study is the �rst attempt to characterize which, if any, in-
�ammatory mediators may be important in the immune re-
sponse to pelvic �oor muscle injury (speci�cally, the levator 
ani muscle).  Using our model, we successfully demonstrated 
that, in a murine model simulating injury to the LA muscle 
that would be expected with childbirth, mice de�cient IL-6 
respond di�erently as compared to wild-type mice.  Specif-
ically, the concentration of IL-1β, CCL3, and CCL4 in injured 
muscle tissue was signi�cantly greater in IL-6 de�cient mice 
than in the C57 strain as late as post-injury day 5 (Fig 1).  This 
would indicate a possible prolonged pro-in�ammatory re-
sponse in the IL-6 KO mice.  Furthermore, although not sta-
tistically signi�cant, the IL-6 KO mice had a lower concentra-
tion of only one protein: CCL2.  This protein is known to be 
pro-healing (3), and thus its lower concentration raises the 
question of delayed anti-in�ammatory/pro-healing actions 
in these mice (Graph 1).

CONCLUDING MESSAGE
IL-6 KO mice have decreased healing and increased in�am-
matory cell in�ltration and pro-in�ammatory cytokine ex-
pression following simulated birth injury to the LA muscle 
compared to C57 wild-type mice.

FIGURE 1

Fig 1.

FIGURE 2

Graph 1.
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CHARACTERIZATION OF FUNCTIONAL 
AND HISTOLOGICAL CHANGES OF THE 
URETHRA IN RAT MODELS OF STRESS 
URINARY INCONTINENCE (SUI) INDUCED BY 
SIMULATED BIRTH TRAUMA OR ESTROGEN 
DEFICIENCY
Kurobe M1, Takaoka E2, Yoshikawa S3, Kadekawa K3, Kitta T3, Cao N3, 
Alexandre E3, Miyazaki J2, Nishiyama H4, Yoshimura N3

1. University of Pittsburgh, International University of Health and Welfare, 2. 
International University of Health and Welfare, 3. University of Pittsburgh, 4. 
University of Tsukuba

HYPOTHESIS / AIMS OF STUDY
Stress urinary incontinence (SUI) is the common type of uri-
nary incontinence with a signi�cantly negative impact on 
quality of life in women.  Although the etiology of SUI in 
women seems to be multifactorial, multiple vaginal parities 
and estrogen de�ciency are considered to be important risk 
factors of SUI in elderly women.  Thus, animal models of sim-
ulated birth trauma induced by multiple vaginal distention 
(VD) and estrogen de�ciency induced by bilateral ovariecto-
my (OVX) have been used to study the SUI pathophysiology 
in rats.  It is well known that simulated birth trauma injury 
induced by single VD elicits a SUI condition in rats, which is, 
however, usually restored within 2 weeks.  In previous stud-
ies, multiple birth trauma injuries in rats signi�cantly impairs 
urethral function, resulting in longer-lasting SUI [Ref.1].  It 
has also been reported in rats that OVX signi�cantly impairs 
urethral function from the early stage (3 weeks), but does 
not induce SUI until the late phase (6 weeks). 

In rats, bilateral OVX reportedly induces morphological 
changes in the urethral epithelium [Ref.2].  It has also been 
reported that serotonergic (5HT) paraneurons uniquely lo-
cated in the urethra can modulate urethral sensory function 
and that their numbers decrease in aged or diabetes rats 
[Ref.3].  However, the di�erence of changes in the urethra 
in these two models has not been well characterized, espe-
cially regarding epithelial morphology and the expression 
of 5HT+ paraneurons in the urethra.  We therefore evaluat-
ed the urethral histological changes of the epithelium and 
5HT+ cell expression, and urethral continence function in 
rats with OVX-induced estrogen de�ciency or VD-induced 
simulated birth trauma.

STUDY DESIGN, MATERIALS AND METHODS
A total of 60 adult virgin Sprague-Dawley rats (8-12 weeks 
old) were used.  Rats were divided into; (1) sham operation 
group (laparotomy and wound closure) (N=12); (2) OVX 
3-weeks group (N=12); (3) OVX 6-weeks group (N=12); (4) 
one-time VD group (N=12) [VD-1] ;(5) three-times VDs group 
(N=12) [VD-3].  VD was induced by balloon catheter in�ation 
in the vagina (4ml, 4 hour) as previously described [Ref.1].  

In the VD-1 group, VD was performed once 2 weeks before 
the evaluation. In the VD-3 group, VD was repeated every 2 
weeks for 3 times, and the urethral evaluation was performed 
at 2 weeks after the �nal VD.  In the OVX group, the urethral 
evaluation was performed after 3 or 6 weeks of bilateral OVX.  

The surgical techniques for urethral function testing were 
same as previously described [Ref.1].  The bladder was ex-
posed through an abdominal incision, ureters were cut bilat-
erally, and their distal ends were ligated.  The visceral branch-
es of the pelvic nerves were transected bilaterally near the 
internal iliac vessels to prevent re�ex bladder contractions.  
Urethral function was evaluated by a 3.5-Fr nylon catheter 
with a side-mounted microtransducer located 1 mm from 
the catheter tip in 6 rats of each group.  The catheter was 
inserted into the middle urethra (10 to 15 mm from the ure-
thral ori�ce), at which the highest urethral baseline pressure 
(UBP) was obtained.  The microtransducer-tipped catheter 
was connected to a pressure transducer, and urethral re-
sponses were recorded with data-acquisition software on a 
computer system equipped with an analog-to-digital con-
verter.  The catheter position was monitored throughout the 
experiments to con�rm that the location of the transducer 
had not been changed.  After UBP became stable, approx-
imately 20 min after the catheter insertion, sneezes were 
induced by an insertion of a rat’s whisker into the nostril; 
and the changes of urethral responses during sneezing were 
examined by measuring amplitudes of the urethral respons-
es during sneezing (A-URS), which were determined as the 
maximal pressure change from the baseline in centimeters 
per H2O during sneezing.  

Following the urethral function analysis, the mid urethra was 
harvested, and the tissue sections (10 μm) were stained with 
Hematoxylin-eosin (H&E) and anti-5HT antibodies (rabbit 
anti-5-HT, 1:100, No. 20080, Immunostar, Houston, TX, and 
Alexa Fluor 488 Donkey Anti-Rabbit IgG, 1:400, ab150073, 
abcam, Cambridge, MA) for immuno�uorescent detection of 
5HT+ paraneurons.  Quantitative morphometric analysis was 
done by the image J software.

In addition, in separate groups of rats (n=6, each group), 
changes in urethral mRNA levels of tryptophan hydroxy-
lase-1 (TPH1), a key enzyme of 5HT synthesis, were quanti-
�ed and normalized by a housekeeping gene (glyceralde-
hyde-3-phosphate dehydrogenase ; GAPDH) using RT-PCR.  

All data are represented as means ±  SE.  Statistical signif-
icance was evaluated in each group vs. sham group using 
one-way ANOVA followed by Dunnett's multiple comparison 
test.  Thereafter, repeated ANOVA measures followed by Tuk-
ey's multiple comparison test for the comparison between 
two groups.  All data were analyzed using the JMP software 
(ver. 11; SAS Institute, Cary, NC).  P < 0.05 was considered sig-
ni�cant.



ICS 2020 • S181

Thursday 19th November

RESULTS
In the 3-weeks or 6-weeks OVX groups, UBP was signi�cant-
ly decreased only in 6-weeks rats compared to sham rats 
(45.3% reduction, P < 0.05, Fig.1A).  Also, A-URS were sig-
ni�cantly reduced in OVX 3-weeks (19.0% reduction) and 
6-weeks (49.7% reduction) compared to sham rats (P < 0.05, 
Fig.1A).  In the single or multiple VD groups, UBP was signif-
icantly decreased only in VD-3 rats compared to sham rats 
(51.2% reduction, P < 0.001).  Also, A-URS was signi�cantly 
decreased only in VD-3 rats compared to sham rats (51.1% 
reduction, P < 0.001, Fig.1A).  In histological analyses, the 
mean thickness of the epithelium of the mid-urethra was 
signi�cantly decreased in OVX 3-weeks (30.2±2.18 µm), 
OVX 6-weeks (29.3±1.98 µm), VD-1 (54.1±2.21 µm) and VD-3 
(29.9±2.07 µm) rats compared to sham rats (72.3±2.19 µm, 
P < 0.0001, Fig1.B,C).  The reduction of epithelial thickness 
in VD-1 rats were signi�cantly milder compared to OVX 3, 
6-weeks and VD- 3 groups (Fig.1C).  The number of 5HT+ 
paraneurons in the urethra wall was signi�cantly decreased 
in OVX 3-weeks (10.1±0.64/mm2), OVX 6-weeks (9.48±0.60/
mm2), VD-1 (13.6±0.93/mm2) and VD-3 (9.10±0.72/mm2) 
rats compared to sham rats (17.7±0.59/mm2, P < 0.001, 
Fig2.A,B).  The reduction of 5HT+ paraneurons in VD-1 rats 
was signi�cantly milder compared to OVX 3, 6-weeks and 
VD-3 groups (Fig.2B).  In RT-PCR, relative mRNA levels of TPH-
1 were signi�cantly decreased in OVX 3-weeks (0.497±0.06), 
OVX 6-weeks (0.456±0.05) and VD-3 rats (0.469±0.06) com-
pared to sham rats (1.000 ±0.15, Fig2.C, P < 0.01).  VD-1 rats 
exhibited a tendency in a decrease of TPH-1 expression 
(0.824±0.06), without statistical signi�cance compared to 
sham rats (P = 0.598).

INTERPRETATION OF RESULTS
The two SUI models exhibited similar urethral dysfunction 
evident as reductions in UBP and urethral responses during 
sneezing.  The assessment of urethral structural changes in 
these two models also revealed that urethral epithelial atro-
phy and loss of 5HT+ paraneurons occur prior to urethral dys-
function inducing SUI in both models and that these chang-
es occur rapidly at a greater degree from the early phase (3 
weeks) of OVX, compared to VD groups, which showed the 
slower onset of these histological changes.  Thus, the tis-
sue-damaging process in the urethra, which contributes to 
the establishment of SUI, could be di�erent between VD-in-
duced simulated birth trauma and OVX-induced estrogen 
de�ciency.

CONCLUDING MESSAGE
Both multiple birth trauma and estrogen de�ciency play sig-
ni�cant roles in inducing SUI; however, the pathohistological 
process of these two conditions might be di�erent.  There-
fore, the combination of these two risk factors could accel-
erate the disease process of SUI in women.  In addition, the 
two SUI models used in this study would be suitable for the 
study of di�erent aspects of the pathophysiological mecha-
nisms of SUI.

FIGURE 1

Urethral function and histology. (A) Urethral Function (B) Representative 
histological image (C) Epithelial thickness of urethra

FIGURE 2

(A) Immuno�uorescence staining from urethral sections double-stained 
with 5-HT+ paraneurons (green) and DAPI (blue) (B) Density of 5-HT+ 
cells in urethra (C) Relative mRNA levels of TPH1 in urethra
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RECTAL PROLAPSE REPAIR IN MALES: IS 
ROBOTIC VENTRAL MESH RETROPEXY THE 
RIGHT CHOICE?
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INTRODUCTION
Rectal prolapse is uncommon in men, representing 10% 
of rectal prolapse cases. Surgical options for repair include 
abdominal and perineal approaches. Abdominal approach-
es have gained favor for appropriate patients as they may 
provide more durable results. Minimally invasive abdominal 
approaches, such as robotic ventral mesh rectopexy, have 
gained acceptance as safe and e�ective procedures to treat 
pelvic organ prolapse. 

Rectal prolapse repair in male patients requires additional 
consideration of pelvic nerve anatomy to reduce the risk of 
injury to hypogastric or parasympathetic nerves during rec-
tal mobilization. Existing data suggests that minimally inva-
sive ventral mesh rectopexy can be completed safely in male 
patients with minimal risk of postoperative sexual dysfunc-
tion [1-3]. We review the relevant anatomy and techniques 
necessary to complete robotic ventral mesh rectopexy safely 
in male patients.

DESIGN
In this video, we discuss the technique for robotic ventral 
mesh rectopexy using a sample case in a male patient. We 
demonstrate potential nerve injuries that can occur during 
male abdominal rectal prolapse procedures and how to 
avoid them.

RESULTS
We present the case of a healthy 77-year-old man with full 
thickness rectal prolapse, whose progressive symptoms led 
to obstructed defecation. Preoperative workup included an-
orectal manometry and MRI defecography. Robotic ventral 

rectopexy was planned. Following standard port placement 
and docking, the peritoneum overlying the sacrum was 
opened and cleared until the anterior longitudinal ligament 
was visualized. Anterior dissection was performed by divid-
ing the anterior peritoneum overlying Denonvilliers’ fascia, 
mobilizing the peritoneum o� of the rectum. Dissection 
proceeded inferiorly towards the rectovesical pouch, staying 
close to the rectum. Wide lateral dissection was avoided to 
prevent disruption of the pelvic neural plexus. A Biodesign 
(Cook) rectopexy graft was cut to a hockey-stick con�gura-
tion and sutured to the anterior rectum at the prolapse lead 
point using 2-0 PDS sutures. The graft was attached to the 
sacral promontory using 2-0 Prolene sutures. The entrance 
and exit point of the needle was visualized to con�rm that 
the hypogastric nerve was not been inadvertently involved. 
Repeat rectal examination elicited no further prolapse, 
con�rming the integrity of the repair. Peritoneal �aps were 
closed using 2-0 Monocryl to cover the graft. The patient re-
covered uneventfully and was discharged to home on POD1 
with improved quality of life reported at one month postop-
eratively.

CONCLUSION
We support the use of minimally invasive ventral mesh 
rectopexy for males with rectal prolapse. Critical technical 
points include maintaining a plane close to the rectum and 
avoiding wide lateral dissection to minimize pelvic nerve 
plexus disruption. Mesh placement should �xate the pro-
lapse lead point distally and avoid involving the hypogastric 
nerve proximally during �xation on the sacral promontory. 
Unnecessary mesh tension should be avoided and peritone-
um overlying the mesh should be closed.
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� BEST VIDEO ABSTRACT
ROBOTIC-ASSISTED SACROCOLPOPEXY 
UTILIZING A POSTERIOR RECTUS FASCIA 
GRAFT

Ahmadieh K1, Abdul-Muhsin H1, Patton M1, Wolter C1

1. Mayo Clinic

INTRODUCTION
Recurrent prolapse and mesh erosion are known complica-
tions that can arise in the setting of pelvic organ prolapse 
repair utilizing synthetic mesh.  Management of such out-
comes can be technically demanding and require surgical 
innovation. The objective of this presentation is to outline 
a novel surgical technique for a robotic-assisted sacrocol-
popexy utilizing a posterior rectus fascia graft.

DESIGN
A 68-year-old G3P3 female with three previous vaginal deliv-
eries presented with pelvic organ prolapse and symptomat-
ic vaginal mesh erosion. The patient had a previous vaginal 
hysterectomy and right salpingo-oophorectomy followed 
by a robotic-assisted sacrocolpopexy for symptomatic pel-
vic organ prolapse.  This was complicated by vaginal mesh 
erosion and she underwent a transvaginal mesh excision.  As 
a result, the patient presented for management of ongoing 
mesh erosion as well as symptomatic pelvic organ prolapse 
recurrence.  Given her previous surgical history as well as 
current state of mesh erosion, the patient was counseled on 
surgical management and elected to proceed with a robot-
ic-assisted sacrocolpopexy utilizing a posterior rectus fascia 
graft.

RESULTS
Preoperative physical exam demonstrated pelvic organ pro-
lapse recurrence and vaginal mesh erosion.  Intraoperative-
ly, she was placed in the dorsal lithotomy position and was 
prepped and draped in the normal sterile fashion with ad-
ministration of preprocedural antibiotics.  Four robotic ports 
were inserted in the standard robotic-assisted sacrocol-
popexy fashion as well as a right-sided assistant port. The sa-
cral limb of the previous mesh was identi�ed and the overly-
ing peritoneum was incised and dissected inferiorly towards 
the vagina utilizing a vaginal probe to guide the dissection.  
A vaginotomy was created to excise  the eroded mesh in its 

entirety.  The previous mesh was then dissected o� of the 
vagina both anteriorly and posteriorly and the vaginotomy 
was closed. The robot was redocked after rotating the boom 
with the utilization of two additional left sided ports to cre-
ate the posterior rectus fascial graft harvest. Borders of the 
facial harvest included the linea alba medially, semilunar line 
laterally, and the inferior border was just immediately supe-
rior to the arcuate line.  The dissection was carried superior-
ly for a distance of approximately 20 cm to construct a “Y” 
autologous suspension graft.  The robot was then docked in 
the original position and the fascial harvest was secured to 
the vagina anteriorly and posteriorly with the superior limb 
secured to the sacral limb of the previous mesh.  Two months 
postoperatively, the patient had a well-supported vaginal 
apex with no evidence of foreign body extrusion and a well-
healed vaginal cu�.

CONCLUSION
Robotic-assisted sacrocolpopexy using a posterior rectus 
fascia graft is feasible, particularly in the setting of previous 
surgical repair of pelvic organ prolapse.

Funding None Clinical Trial No Subjects None 
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ROBOTIC COLPOSACROPEXY WITH 
AUTOLOGOUS FASCIA LATA
Pellegrino A1, Poli P1, Cesana M1, Vergottini G1, Tsibidakis H1, Corso S1, 
Dell'Anna T1, Montanelli L1, Pirovano C1, Reato C1, Telloli P1, Trio C1, Villa A1, 
Campanelli F2, Invernizzi F3, Zavettieri C3, Villa M1

1. Ospedale Alessandro Manzoni Lecco - ASST Lecco, 2. Università degli studi di 
Bari, 3. Università degli studi di Milano Bicocca

INTRODUCTION
The treatment of vaginal vault prolapse is still challenging. 
Abdominal colposacropexy with syntethic mesh is consid-
ered the gold standard. Despite the good anatomical out-
come, this tecnique is perfectible because of the risk of mesh 
complications, �rst of all exposure.

Some American authors have started using autologous graft 
obtained by fascia lata during colposacropexy, a strong and 
easily accessible tissue. No european experience is reported 
as far as we know.

Our objective was to evaluate the feasibility and safety of a 
technique for robotic sacrocolpopexy using autologous fas-
cia lata mesh for the treatment of pelvic organ prolapse.

DESIGN
The video shows our technique for robotic sacrocolpopexy 
with autologous fascia lata.
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The harvest of two pieces of fascia lata from dominant leg 
was obtained by orthopedist (8x4 cm and 15x3 cm), then ro-
botic operating time was started by gynaecologists.

First piece was used to cover vaginal vault and reinforce an-
terior and posterior vaginal wall after extended dissection. 
Absorbable suture were used. The second piece was secured 
to the sacral promontory with two non absorbable sutures 
and attached to vaginal cu�.

RESULTS
The procedure was performed on 3 patients with vaginal 
vault prolapse after hysterectomy. 

Mean age was 73 years. One patient underwent concomi-
tant posterior repair for rectocele. 

Colposuspension was very satisfying at a mean follow up of 
6 months and all the patients improved their symptoms. Nei-
ther operative complications nor hernia at the harvest site 
occurred.

CONCLUSION
Robotic sacrocolpopexy with total autologous fascia lata is 
a feasible alternative to traditional surgery with synthetic 
mesh. Vaginal suspension is very satisfying at short- term fol-
low up. Further studies are needed to verify the e�ectiveness 
over time.

REFERENCES
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ROBOTIC-ASSISTED LAPAROSCOPIC 
VESICOUTERINE FISTULA REPAIR
Rajender A1, Ghoniem G1

1. University of California Irvine

INTRODUCTION
Vesicouterine �stulas are uncommon in comparison to oth-
er urogenital tract �stulas in women, accounting for 1-4% of 
cases. Risk factors include cesarean delivery, dehiscence of 
uterine closure after repair, placenta percreta, and intrauter-
ine device-associated injury. Presenting symptoms include 
leakage of urine per vagina, cyclic hematuria (Youssef’s syn-
drome), or, amenorrhea. Diagnosis of a vesicouterine �stula 
includes a high degree of suspicion based on history, phys-
ical examination, cystoscopy at the time of menses and MRI 

imaging. Other modalities such as cystogram or hysterosco-
py can be utilized as well. In this video, we demonstrate a 
robotic-assisted laparoscopic approach to repair of a vesi-
couterine �stula.

DESIGN
The patient presented is a 33-year-old woman, G4P4 (4 ce-
sarean sections), who noticed blood in her urine after her 
last cesarean section 4 years prior to presentation to our 
clinic. She was told that she may be having urinary tract in-
fections and was treated with antibiotics. After several years, 
she realized that the hematuria was cyclic and associated 
with her period. She additionally noted occasional urine 
leakage per vagina. Given this history, she underwent MRI 
urogram and cystoscopy at the time of menses in our clinic. 
MRI demonstrated tethering of the urinary bladder to the 
c-section scar and endometrium abutting the urinary blad-
der lumen, concerning for a vesicouterine �stula. Cystosco-
py at the time of menses demonstrated a �stulous opening 
at the dome/posterior bladder wall with blood emanating 
from the opening. She was counseled on proceeding with 
robotic-assisted laparoscopic repair of vesicouterine �stula 
and an informed consent for the procedure and video re-
cording was obtained.

RESULTS
The patient was given pre-operative broad-spectrum antibi-
otics and placed in the dorsal lithotomy position, after induc-
tion of general anesthesia. Pneumoperitoneum was created 
via Veress needle and 5 ports were placed in a straight line 
(RIGHT: 12mm Air seal port, 5mm assistant port, 8mm robot-
ic port; LEFT: 8mm camera port, 8mm robotic ports x 2). Da 
Vinci Xi robot was docked after patient was placed in steep 
Trendelenburg position. Monopolar scissors were placed in 
the right arm, bipolar forceps in the left arm, and prograsp 
for the assistant “fourth arm”. The procedure is detailed in the 
video with the following steps: (1) Dissection of vesicouter-
ine space and identi�cation of �stula (2) Closure of uterus 
(3) Pre-placement of omental tacking sutures (4) Closure of 
bladder and peritoneum (5) Omental �ap interposition.

CONCLUSION
The patient was discharged on POD1 with a large bore 
urethral catheter for 2 weeks and oral contraception for 3 
months to prevent menstruation and allow our repair to heal 
appropriately. Patient did well at short term follow-up with 
no complications. She additionally denied leakage of urine 
per vagina. Once removed from oral contraception, she will 
be evaluated for persistent bleeding with history and cys-
toscopy. This video details a step-by-step, minimally invasive 
approach to repair of a vesicouterine �stula and elucidates 
important anatomic considerations. 

Music: No copyright.    You are free to use Motivate Me mu-
sic track in your non-commercial multimedia project (on-
line videos, websites, animations, etc.) as long as you cred-
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ANATOMY OF THE RETROPUBIC SPACE
Krishnaswamy P1, Guerrero K1, Tyagi V1

1. Queen Elizabeth University Hospital, Glasgow, UK

INTRODUCTION
The retropubic Space which is also called the Space of Retzi-
us was �rst described by Anders Adolf Retzius in 18491. The 
modern era of retropubic surgery for stress incontinence be-
gan in 1949, with Marshall et al2. A variety of modi�cations of 
this operation were then performed to expose the space of 
Retzius and attach the periurethral or perivesical endopelvic 
fascia to another supporting structure in the anterior pelvis. 

Rates of injury of the external iliac vein and the aberrant 
obturator vessels have been quoted to be as much as 25% 
during colposuspension3. It is important to be aware of the 
retropubic anatomy, especially with increased numbers of 
colposuspension being performed due to increasing con-
cerns regarding vaginal meshes. This video looks at this anat-
omy in a woman who has a laparoscopic colposuspension so 
that greater familiarity of this space is obtained.

DESIGN
This is a video demonstrating the anatomy of the retropubic 
space in a patient who has had a laparoscopic colposuspen-
sion. 

The retropubic space is also called the pre-vesical space or 
the space of Retzius. It can be visualised after opening the 
fold of peritoneum between the bladder and the anterior 
abdominal wall. It is bounded anteriorly by the pubic sym-
physis and the superior pubic ramus laterally. The ileo-pec-
tineal ligament runs on the pectineal line of the pubic bone. 
As we go laterally, inferior to the superior pubic ramus is the 
obturator foramen. Further lateral dissection would reveal 
the neuro-vascular bundle that runs into this foramen.

Superior to the superior pubic ramus, we can see the pulsa-
tion of the external iliac artery. Superior to this, we can also 
see the origin of the inferior epigastric artery from the ex-
ternal iliac artery which then enters the anterior abdominal 
wall. In the majority of the cases, we can see the aberrant 
obturator artery arising from the external iliac artery, cross-

ing the superior pubic ramus and entering the obturator fo-
ramen.

The area of the iliopectineal ligament that is safe to places 
sutures on during a laparoscopic colposuspension is de�ned.

CONCLUSION
Awareness of the landmarks in the retropubic space reduces 
rates of complications during this procedure. This includes 
avoiding the aberrant obturator vessels which is a relative-
ly common anatomic variation4 and therefore important in 
clinical practice.

REFERENCES
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ROBOTIC COLPOSUSPENSION FOR FEMALE 
STRESS URINARY INCONTINENCE (SUI): A 
PROSPECTIVE SERIES
Sri D1, Pine D1, Carey M1, Tay A1, Nitkunan T2, Sharma D1, Anderson C1, Qazi 
H1, Issa R1, Walker R2, Seth J1

1. St George's University Hospital, London, 2. Epsom and St Helier Hospital

INTRODUCTION
The suspension of use of sub-urethral mesh in the United 
Kingdom in 2018 has seen the resurgence of colposuspen-
sion in female stress urinary incontinence (SUI) surgery. Open 
and Laparoscopic Colposuspension techniques are well rec-
ognised. Robotic assisted laparoscopic surgery is known to 
confer advantages of reduced length of stay, blood loss and 
complications compared to open surgery. We present data 
from 17 Robotic Colposuspension procedures from a Tertiary 
Hospital in London, reporting on technique, safety and e�-
cacy.

DESIGN
Approval was obtained from the hospital New and Nov-
el Procedures Committee. The surgical team consisted of 2 
functional urologists and 2 robotic uro-oncology surgeons. 
Since May 2019, 17 cases were performed through a trans-
peritoneal four port technique using the daVinci Si system. 
Port placement included a supra-umbilical camera port, 2 
robotic arms and a 12 mm assistant port, 5cm away from the 
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Left Anterior Superior Iliac Spine, for passage of sutures. The 
bladder was dropped, the urethrovesical angle was identi�ed 
along with Cooper's ligament and the vagina. Placement of 
three tensioned sutures bilaterally suspending paravaginal 
tissue, towards Cooper’s ligament, incorporating the obtu-
rator shelf. A cystoscopy was performed at the end of the 
procedure to ensure no visible suture in the bladder. Extra-
peritonealisation of the bladder was performed at the end of 
the procedure to restore anatomy. (A video of the technique 
is included). All patients had urodynamic assessment prior 
to surgery. Data was prospectively gathered including de-
mographic details, pre and post-op pad usage, and urinary 
incontinence short form questionnaire (ICIQ-UI-SF) scores 
to assess symptom severity and quality of life. Paired T test 
analysis for pad usage and ICIQ-UI-SF was conducted.

RESULTS
Since May 2019, 17 cases were performed, with a mean 
age and BMI of 47(years) and 29(kg/m2) respectively, with 
a mean follow-up period of 6 months (range 1-10 months). 
11 (65%) of patients had pure urodynamic SUI, and 2 (11%) 
patients had a neuropathic history. 7 (41%) of patients had a 
previous anti-SUI procedure, where 6 patients had urethral 
bulking and one Transvaginal Synthetic Tape. Average oper-
ating time was 121 mins, blood loss 14mls and length of stay 
2 (1-3) days. There were no post-operative complications. 
One patient had to start temporary de-novo intermittent 
self-catheterisation three times a week for 4 weeks. There 
was an 83% improvement in mean pad usage (from 4.8 to 
0.8) and a 50% improvement in mean ICIQ-UI-SF scores (from 
17 to 8.5). These translated to signi�cant improvements us-
ing paired t-testing for pad usage (p=0.001) and ICIQ-UI-SF 
scores (p=0.0001). On day one post-operatively the mean 
pain score post operatively on day one was 5/10. One pa-
tient had to temporarily perform intermittent self-catheter-
isation, three times a week for one month, and one patient 
reported a post operative urinary tract infection.

CONCLUSION
This report is the largest UK series to date of its kind. Two 
thirds of this cohort had pure urodynamic SUI, the remain-
der had mixed urinary incontinence. 41% had previous treat-
ment for SUI. Signi�cant improvements were seen in quali-
ty of life scores and number of pads used per day. Robotic 
Colposuspension is safe and feasible with satisfactory early 
functional outcomes. It presents a minimally invasive treat-
ment option in female SUI, however needs larger volume 
evaluation and longer follow-up for further evaluation.

FIGURE 1

Bladder Drop

FIGURE 2

Tensioning Sutures
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SACROSPINOUS HYSTEROPEXY WITH AN 
AUTOLOGOUS RECTUS FASCIA SLINF FOR 
TREATMENT OF ADVANCED APICAL PELVIC 
ORGAN PROLAPSE.

Pereira T1, Gon L1, Neto F1, Achermann A1, Palma P1, Riccetto C1

1. Universidade Estadual de Campinas

INTRODUCTION
Pelvic Organ Prolapse (POP) is a common health condition 
in women, especially in the elderly. Although it is not a 
life-threatening condition, it impacts on quality of life. The 
surgical approaches using synthetic meshes grew in popular-
ity once they show good long term results and more acces-
sible applications. However, mesh-related events increased 
with its widespread usage,  including mesh exposure, pain, 
and dyspareunia. Looking for an alternative technique to 
avoid mesh usage, we proposed to use the autologous rec-
tus fascia (ARF) in a similar way that it has been successfully 
used in urinary stress incontinence surgeries. With the ARF, 
it is possible to support the vaginal apex successfully. This 
video aims to demonstrate the technique of sacrospinous 
hysteropexy using autologous rectus fascia for apical POP 
treatment.

DESIGN
A 63-year-old woman with POP  stage IV had obstructive 
lower urinary tract symptoms without urinary incontinence. 
She described the necessity to reduce the prolapse as the 
only way to void. No topic estrogen was prescribed before 
the surgery, neither oral hormone replacement therapy. 
Through a Pfannenstiel incision, it was possible to harvest 
a rectus fascia sling with approximately 90 x 10 millimeters. 
Our goal was to harvest an aponeurosis size quite similar to 
a synthetic apical sling available in the market. The anterior 
vaginal wall was hydrodissected and incised longitudinally 
from the level of the bladder neck to the cervix. It is essential 
to maintain the vaginal wall thickness during the dissection, 
and carefully sort out the connective tissue between the 
bladder and the vagina. The bladder base is then released 
from the anterior aspect of the cervix in order to create a site 
to pericervical ring repair and to �x the ARF. Blunt dissection 
was extended downwards through the lateral aspect of the 
levator ani fascia until the identi�cation of the ischial spine 
and sacrospinous ligaments bilaterally. The pubocervical fas-
cia rupture was identi�ed and sutured to the anterior aspect 
of the cervix using 2.0 polypropylene interrupted stitches. 
Therefore, the anterior prolapse was corrected, and the next 
step aimed at the apical correction. A 2.0 polypropylene 
thread mounted on a specially designed tissue anchor sys-
tem (TAS) was �xed into the sacrospinous ligament about 2 
cm away from the ischial spine for further rectus fascia an-
choring. The same step was repeated on the opposite side. 
We sutured the middle section of the rectus fascia to the 

anterior aspect of uterine cervix fascia with interrupted poly-
propylene 2.0 stitches. Later, both sides of rectus fascia were 
�xed to the two polypropylene threads previously attached 
to sacrospinous ligaments. After the sutures were tied, the 
autologous fascia took the cervix upwards and corrected the 
apical prolapse. Finally, the vaginal wall was closed with ab-
sorbable interrupted sutures. A vaginal pack was kept over-
night as well as the Foley catheter. Both were removed at 
the �rst postoperative day when the patient was discharged 
from the hospital.

RESULTS
The patient resumed her usual activities after one week. 
She was advised not to do hard physical activities, neither 
sexual intercourse for two months. This patient underwent 
a monthly follow-up with appointments to evaluate com-
plaints of urinary incontinence, dysfunctional voiding, pelvic 
pain, and dyspareunia. After six months of follow-up, she was 
still satis�ed without recurrence, neither local complications.

CONCLUSION
This video demonstrates stepwise the feasibility of transvag-
inal correction of high stage apical pelvic organ prolapse 
without using synthetic mesh. This technique can be used 
for advanced stage POP patients, especially for those who 
want to keep her uterus and vaginal length. It is also an alter-
native to avoid even laparoscopic or robotic mesh implants 
techniques.
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CYSTOCELE REPAIR BY BILATERAL 
PUBOCOCCYGEUS PLICATION: LONG-TERM 
SURGICAL AND FUNCTIONAL RESULTS OF A 
NOVEL TECHNIQUE.

Balzarro M1, Rubilotta E1, Trabacchin N1, Panunzio A1, Antonelli A1

1. A.O.U.I. Verona, University of Veroina, Dept. Urology, Italy

INTRODUCTION
In cystocele repair the use of transvaginal mesh has been 
strongly criticized and suspended in many countries. To 
date, the search for native tissues surgeries that guarantee 
duration and e�cacy is a priority.

The aim of this study is to describe and illustrate in the ac-
companying video the bilateral pubococcygeus plication 
(BPCP) as novel technique for anterior vaginal wall repair and 
to report the long-term outcomes.

DESIGN
Data were prospectively collected from women undergoing 
BPCP for the treatment of anterior vaginal wall defect in the 
period from January 2012 to December 2017. Inclusion crite-
ria was naïve women with symptomatic cystocele > POP-Q 
2nd stage. 

Data collected: (i) Demographic details; (ii) Objective anterior 
vaginal wall defect measurement by POP-Q system assessed 
by maximum Valsalva e�ort in the seated semi-lithotomy 
position; (iii) Subjective evaluation by validated question-
naires: the Global Impression of Improvement (PGI-I) and 
Patient Perception of Bladder Condition (PPBC); (iiii) Female 
sexual function by FSFI questionnaire; (iiiii) pre-operative 
urodynamic evaluation. 

To better evaluate the results we decided to exclude women 
with concomitant stress urinary incontinence, or other asso-
ciated prolapses.

Surgery was performed using a standardized technique 
shown in the video. Clavien-Dindo classi�cation was used to 
rank complications. For this study women were routinely fol-
lowed by an examiner not directly involved into the surgical 
procedure on annual scheduled visit to evaluate objective 
and subjective results, and female sexual function. 

Objective cure was de�ned if the anterior vaginal wall was 
inferior to the POP-Q 2nd stage, while any anterior vaginal 
wall defects > 2nd stage were considered failures. 

Subjective cure rates were considered patients with PGI-I < 
3, and PPBC < 2. 

De novo storage symptoms were assessed by direct ques-
tioning and voiding diaries for 3 days. 

To investigate patient’s personal satisfaction, we asked the 
following questions by a Likert-type scale: (i) “Are you satis-
�ed with the surgical procedure?” (ii) “Would you con�rm the 
same surgical choice during the counseling before surgery?”

RESULTS
153 naïve women for surgery underwent BPCP between the 
years 2012 and 2017. The mean age was 67.1 yr. POP-Q stage 
and mean Aa/Ba are reported in table 1.

Mean follow-up was 63.3 months. Mean operative time was 
64 minutes. Median length of hospital stay was 2 days. 

Objective success rate was 88.2%. 18 women had an anteri-
or vaginal wall recurrence (11.8%). In table 2 objective suc-
cess and recurrences are compared between the preopera-
tive and follow-up POP-Q stages. Most of recurrences were 
POP-Q stage 2 (16/18, 88.9%). Subjective satisfaction rate 
was 92.2%, mean PGI-I was 1.9, mean PPBC was 1.2. At the 
VAS scales, 90% of women reported personal satisfaction, 
and 92% would con�rm the same surgical choice.

Preoperative OAB rate was 36.6%, while after surgery this 
rate signi�cantly decreased by 60.7%. Postoperative storage 
symptoms were observed in 7.2%, but in only 4.1% these 
symptoms occurred de novo. OAB-screener score signi�cant-
ly improved at the follow-up (table 3). None of the patients 
had post void residual, and recurrent urinary tract infections 
occurred in 3.3%. FSFI domains signi�cantly improved after 
the surgical treatment in sexually active women. Re-opera-
tion rate was 1.3%, in one case a mesh was placed while in 
the other the same technique was successfully performed. A 
total amount of 4.6% of patients had complications (table 4).

CONCLUSION
The BPCP technique is as a novel surgical procedure to repair 
cystocele. This procedure guarantees a high objective and 
subjective cure rate in a long-term follow-up avoiding the 
use of synthetic material or autologous tissues. Main recur-
rences were low grade, of these only a few required a re-in-
tervention. The BPCP is a fast and safe surgical option that no 
alter functional outcomes and sexual function.
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ROBOTIC-ASSISTED LAPAROSCOPIC HIGH 
UTEROSACRAL LIGAMENT SUSPENSION AND 
BURCH URETHROPEXY
Rajender A1, Ghoniem G1

1. University of California Irvine

INTRODUCTION
Pelvic organ prolapse can include the anterior, posterior, or 
apical compartments, individually or in combination. When 
apical suspension is planned for pelvic organ prolapse repair, 
the surgeon and patient must decide if hysterectomy should 
be performed simultaneously. Recent literature suggests 
that 36-60% of women would choose uterine preservation 

with prolapse repair, if the option was of equivalent e�ca-
cy. Interestingly, 21% of women would still choose uterine 
preservation even if the prolapse repair had lower success 
rates. There are a variety of techniques for apical suspension 
with uterine preservation, one of which includes uterosacral 
ligament suspension, either transvaginal or transabdominal. 
The risk of ureteral injury during high uterosacral ligament 
suspension is 1-11%. The main advantage of the laparoscop-
ic approach is appropriate visualization of the ureters in a 
minimally invasive fashion. In this video, we demonstrate a 
robotic-assisted laparoscopic approach to high uterosacral 
ligament suspension with uterine preservation, and Burch 
urethropexy.

DESIGN
The patient presented is a 51-year-old woman, G2P2, who 
presented to the clinic for evaluation of a vaginal bulge and 
stress urinary incontinence. She reported frequent urina-
tion, nocturia, and stress urinary incontinence for the past 
20 years. She reported use of 10 pads per day which were 
soaked at time of change. More recently she noticed a 
progressive vaginal heaviness. Pelvic examination demon-
strated a 7cm total vaginal length, 3cm apical descent with 
Valsalva, stage 1 anterior wall prolapse and urethral hyper-
mobility. Urodynamic testing showed a no detrusor overac-
tivity, a VLPP 106cmH20 and CLPP of 128cmH20 at a volume 
of 250mL. After discussion of various treatment options, she 
stated the importance of uterine preservation. Therefore, 
she was counseled on proceeding with robotic-assisted lap-
aroscopic high uterosacral ligament suspension and Burch 
urethropexy. An informed consent for the procedure and 
video recording was obtained.

RESULTS
The patient was given pre-operative broad-spectrum antibi-
otics and placed in the dorsal lithotomy position, after induc-
tion of general anesthesia. Pneumoperitoneum was created 
via Veress needle and 5 ports were placed in a straight line 
(RIGHT: 12mm Air seal port, 5mm assistant port, 8mm robot-
ic port; LEFT: 8mm camera port, 8mm robotic ports x 2). Da 
Vinci Xi robot was docked after patient was placed in steep 
Trendelenburg position. Monopolar scissors were placed in 
the right arm, bipolar forceps in the left arm, and prograsp 
for the assistant “fourth arm”. The procedure is detailed in the 
video in two parts, (1) Uterosacral ligament suspension (2) 
Burch urethropexy. Relevant anatomy is elucidated through-
out.

CONCLUSION
The patient was kept overnight for observation, and she was 
discharged on post-operative day 1 after a successful void-
ing trial. She was seen at 2 week and 3 month follow-up visit 
during which she was completely dry with an undetectable 
PVR, and had no descent of her uterus on examination. Ro-
botic-assisted laparoscopic uterosacral ligament suspension 
o�ers a minimally invasive approach to uterine preserving 
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prolapse surgery, and allows for clear visibility of the ureters 
as well as ease of performing concomitant procedures such 
as the Burch urethropexy.

Music: Motivate Me by Mixaund | https://mixaund.bandcamp.
com Music promoted by https://www.free-stock-music.com

Funding None Clinical Trial No Subjects Human Ethics not Req'd Informed 
consent was obtained with the patient regarding video capture Helsinki Yes 
Informed Consent Yes 
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HYPOTHESIS / AIMS OF STUDY
Surgery for stress urinary incontinence by mid urethra sling 
(MUS) has become a standard widely used in routine clinical 
practice. The retropubic procedure is the one for which there 
is the most long-term data. Technical variants (transobtura-
tor and single incision sling) have been developed with the 
intention of simplifying the surgical procedure and reducing 
the risk of complications.

Clinical trials are limited in size and are not designed to spec-
ify the incidence of rare complications. The registers o�er the 
possibility of specifying the occurrence of rare events in rou-
tine clinical practice [1].

Our objective is to specify the incidence, and to describe the 
serious complications relating to surgery by MUS in routine 
clinical practice according to the type of sling (retropubic, 

transobturator, or single incision) using the medium-term 
data from the VIGI-MESH register MESH [2].

STUDY DESIGN, MATERIALS AND METHODS
All surgeons described each surgical procedure performed 
on a speci�c case report form. We checked the data collec-
tion by reviewing sling deliveries from the hospital pharma-
cies and surgical procedure codes recorded by each hospi-
tal's medical data department. 

We de�ned serious complications using Clavien-Dindo clas-
si�cation: sling placement cancelled due to peroperative 
injury (Grade III), subsequent surgical intervention related 
to a complication (Grade III), life-threatening complication 
(Grade IV), woman's death (Grade V). We collected also sur-
gical revisions for SUI relapse. We used several sources to 
identify complications and revisions: the monitoring of sur-
gical procedures by the data departments, surgeons' spon-
taneous reports, and a questionnaire sent to the women a 
year later. These annual follow-up questionnaires collected 
also information about perceived health and improvement 
(WHO, EQ5D, and PGI-I questionnaires).

RESULTS
Between February 2017 and November 2019, 1814 women 
underwent a surgical procedure with MUS in 18 centers and 
agree to participate. The sling procedures were performed 
through a retropubic route in 923 cases, a transobturator in 
521 cases, and a single incision in 370 cases. 

An history of hysterectomy or previous incontinence surgery 
was more common (15.5%) in women who underwent a ret-
ropubic sling (Table).

The median follow-up time was 15 months. We observed se-
rious complications in 82 women, 5.7% after retropubic sling 
(53/923), 4.0% after transobturative sling (21/521) and 2.2% 
after single incision sling (8/370).

Ten complications occurred during surgery and six in the 
�rst 48 hours: nine intraoperative injuries (six bladder inju-
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ries, two urethral injuries, one vaginal injury), two intraop-
erative haemorrhage, six obstructed micturition (related to 
�ve retropubic and one single-incision sling). Placement of 
the MUS was cancelled ten times and in six cases the sling 
was loosened vaginally.

There were 33 complications treated from two days to two 
months after the initial intervention: 27 cases of obstructed 
micturition (related to 20 retropubic, 6 transobturator, and 
1 single-incision sling) resulted in loosening the sling in 22 
women, dividing it in 3, and removing it in 2; one woman 
with severe groin pain after transobturator sling placement 
needed to return to OR on day two to remove the sling and 
replace it by a retropubic one; a woman needed  a laparot-
omy on D9 due to infected haematoma of Retzius space 
after transobtur sling; one woman needed to return to the 
operative room (OR) on day 13 to evacuate a suburethral 
thrombus that had resulted in obstructed micturition after 
transobturator sling; an early suprapubic abscess on retro-
pubic BSU with purulent vaginal discharge led to the remov-
al of the sling 13 days after placement; in the second month 
a part of the MUS had to be removed in 2 women because of 
vaginal exposure (associated with pain in one case).

Between 2 and 12 postoperative months, 26 complications 
were managed: 8 related to late urinary retention, 5 to over-
active bladder, 6 to chronic pain, 15 to vaginal exposure, 2 to 
urethral exposure. These complications required MUS divi-
sion (3 cases), partial removal of the MUS (19 cases), removal 
of a non-absorbable thread (1 case), and vaginal trimming 
without MUS resection (2 cases). 

Seven women returned to OR more than a year after apply-
ing the procedure (including 4 single incision slings) to re-
move part of the sling (6 cases) or the vaginal scar (one case). 
The reasons were pain (4 cases), vaginal exposure (1 case), 
overactive bladder (1 case), and obstructed micturition (2 
cases). 

The survival curve without serious complication showed a 
signi�cant di�erence between MUS types (Figure in months, 
logrank test p = 0.011). The estimated incidence at 18 months 
of serious complications was 6.3% [95% CI 4.6-8.0] in case of 
retropubic sling, 4.2% [2.4-6.0] in the case of a transobtura-
tor, and 1.6% [0.2- 3.1] in case of single incision. The risk of 
complication was 3 times lower with a single incision com-
pared to a retropubic sling (RR 0.36 [0.17-0.75]), the risk was 
not signi�cantly di�erent for the transobturator approach 
compared to the retropubic (RR 0.67 [0.40-1.11 ]). 

Twenty-seven women (1.5%) bene�ted from a surgical revi-
sion due to a failure or a recurrence of stress urinary incon-
tinence, 15 after retropubic MUS (1.6%), 7 after transobtur 
(1.4%) and 5 after single incision (1.4%; p=0.95). The revision 
procedure was the re-tensioning of the BSU (9 cases includ-
ing 2 adjustable sling, 4 retropubic, 2 transobturator, and 1 

single-incision sling), an injection of Bulkamid (2 cases), and 
the new placement of MUS (16 cases). 

Among the 1,167 women operated on between February 
2017 and December 2018 contacted by mail, we received 
692 responses to the health questionnaire sent a year or 
more after their surgery (59.3%). To the question "What do 
you think of your current state of health compared to what 
it was before your surgery for incontinence or prolapse?” 
91.4% (608/665) felt better (much better, better, or a little 
better) (PGI-I). The perceived improvement was better in the 
absence of serious complications (p=0.008). 96.2% (630/655) 
rated their general health as good (very good, good, or fair-
ly good) (Figure 3). The perceived health status was similar 
with or without complication. Compared to the French pop-
ulation of the same age, the operated women reported a 
better perceived state of health.

INTERPRETATION OF RESULTS
The retropubic approach was more often chosen in the 
event of failure of previous surgery. The main complications 
needing surgical revision were in order of frequency: voiding 
obstruction (2.4%), MUS exposure (1.1%), and chronic pain 
(0.8%). The retropubic route was associated with a higher 
risk of complication compared to the single incision. Howev-
er, after 18 months the curves seem to get closer (Figure). In 
the medium term, the risk of surgical revision for failure on 
SUI is low (1.5%) and similar regardless of the type of sling 
applied.

Most women (over 90%) were improved by surgery and their 
health was better than in the general population.

CONCLUDING MESSAGE
Analysis of the �rst medium-term results in our registry 
shows that the single incision is a valid option for the �rst-
line surgical treatment of stress urinary incontinence. How-
ever, we believe it is necessary to continue follow-up in the 
longer term.

FIGURE 1

Table. Women and operative characteristics (N=1814)
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FIGURE 2

Figure. Survival curve without serious complication after MUS (time in 
months; N=1814)
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LOWER URINARY TRACT DYSFUNCTION 
AFTER NERVE-SPARING RADICAL 
HYSTERECTOMY: URODYNAMIC EVALUATION 
AND PROTEOMICS STUDY
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1. Aichi medical univesity, 2. Nagoya univesity graduate school of medicine

HYPOTHESIS / AIMS OF STUDY
Despite increasing interest in detrusor underactivity (DU), 
its pathophysiology remains unclear. In addition, since inva-
sive tests are usually performed for the diagnosis of DU, the 
development of less invasive techniques is required, such 
as the use of urinary biomarkers. DU usually develops after 
radical hysterectomy. The aim of this study was to evaluate 
lower urinary tract dysfunction after radical hysterectomy 
via a urodynamic study and identify urinary biomarkers for 
DU based on proteomics analysis.

STUDY DESIGN, MATERIALS AND METHODS
This was a single-center, prospective study. Female patients 
undergoing nerve-sparing radical hysterectomy for cervi-
cal carcinoma were enrolled in the study. The International 
Prostate Symptom Score (IPSS), Overactive Bladder Symp-
tom Score (OABSS), and International Consultation on In-
continence Questionnaire-Urinary Incontinence Short Form 
were evaluated at the time of the urodynamic study. Urethral 
pressure pro�ling (UPP) and a pressure �ow study (PFS) were 
performed before surgery and at 1 and 6 months post-sur-
gery. Detrusor contractility was assessed using the projected 
isovolumetric pressure (PIP1). Moreover, using urine samples 
obtained at the time of the urodynamic study, a proteomics 
study was performed. Correlation analysis was performed to 
investigate the relationship between the changing ratio of 
pre- to postoperative (6 months) PIP1 and urinary protein 
levels to identify urinary biomarkers for DU.

RESULTS
Twenty-�ve patients were included in the study. Their mean 
age was 46±12 years. The total IPSS signi�cantly increased 1 
month after surgery and thereafter decreased 6 months af-
ter surgery. The changes in the OABSS also showed a similar 
tendency. The UPP showed that the maximum urethral clo-
sure pressure signi�cantly decreased 1 month after surgery 
but remained at the same over the next 5 months. The PFS 
indicated that the �rst urge to void and maximum cystomet-
ric capacity were increased both 1 and 6 months after sur-
gery. PIP1 and voiding e�ciency were decreased 1 month 
after surgery but improved 6 months post-surgery (Table 1). 
The proteomics study indicated that the changing ratio of 
pre- to post-operative urinary moesin, ezrin, and transthy-
retin were signi�cantly correlated with the changing ratio of 
pre- to post-operative PIP1 (r=-0.85, -0.70, and -0.68; p=0.01, 
0.03, and 0.02, respectively) (Table 2). The optimum cuto� 
values of these proteins to diagnose DU (PIP1 <30) based on 
receiver-operating characteristic curves were 8.8×105 (area 
under the curve [AUC], 0.84; 95% con�dence interval [CI], 
0.68–1.00) for moesin, 1.2×106 (AUC, 0.87; 95% CI, 0.72–1.00) 
for ezrin, and 1.2×106 (AUC, 0.70; 95% CI, 0.50.0.90) for tran-
sthyretin.

INTERPRETATION OF RESULTS
These results indicate that (1) bladder contractility is im-
paired 1 month after radical hysterectomy but improves 6 
months after the surgery; (2) bladder sensation, as well as 
urethral function, are impaired 1 month after radical hyster-
ectomy and remain impaired 6 months after surgery; (3) uri-
nary moesin, ezrin, and transthyretin increase in association 
with the impairment of bladder contractility; and (4)  opti-
mum cuto� values of these proteins for the diagnosis of DU 
can be determined.
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CONCLUDING MESSAGE
Our study demonstrates that nerve-sparing radical hysterec-
tomy tends to cause impaired detrusor contractility and ure-
thral function. Urinary moesin, ezrin, and transthyretin may 
be related to the pathophysiology of DU and could be useful 
urinary biomarkers for the diagnosis of DU.

FIGURE 1

FIGURE 2
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PREGNANCY AND DELIVERY AFTER MID-
URETHRAL SLING OPERATION
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HYPOTHESIS / AIMS OF STUDY
There is no guideline or consensus concerning pregnancy 
and delivery after mid-urethral sling (MUS) operation even 
though this operation is performed also to women at fertile 
age. Important clinical questions are whether future preg-
nancy carries a risk for stress urinary incontinence (SUI) re-
lapse or sling exposure problems during pregnancy and 
how to choose the mode of delivery.

We assessed as the primary outcome the e�ect of pregnancy 
after MUS on risk for new SUI re-procedure, and as second-
ary outcomes, risk for an incontinence-related re-visit and 
MUS-related complications during post-operative pregnan-
cy and postpartum.

STUDY DESIGN, MATERIALS AND METHODS
We conducted a retrospective case-control study that in-
cluded retropubic and trans-obturator MUS operations in 
Finland in 1996-2016: 97 cases with a subsequent pregnancy 
and 340 controls without subsequent pregnancies matched 
by age, operation type and year. We followed them up un-
til 31 December 2017 and the mean follow-up time was 
10.4 years (IQR 7.1-13.8). Data were collected from national 
health care registers.

The main outcome was new SUI procedures. Secondary out-
comes were re-visits for SUI or mixed urinary incontinence 
after the index operation and complications during preg-
nancies and post-partum after MUS operation. We were able 
to identify the time-points of SUI re-procedures and re-visits, 
and the deliveries. For the case women, we included re-pro-
cedures and re-visits if they occurred after the delivery sub-
sequent to the index operation.

RESULTS
The number of re-procedures for SUI did not di�er signi�-
cantly between the case and control groups (3.1% and 5.1%, 
respectively; OR 0.6, 95% CI 0.2-2.1). Additionally, three cas-
es (3.1%) had a SUI re-procedure before the delivery sub-
sequent to the index MUS operation, but the di�erence in 
re-procedure rate remained insigni�cant even when these 
re-procedures were included (OR 1.1, 95% CI 0.6-1.8). Of the 
three cases who had a SUI re-procedure, two delivered vag-
inally and one had an elective caesarian section after MUS.

There was signi�cantly fewer re-visits for SUI and MUI in the 
case group (16%) than in the control group (26%; OR 0.5, 
95% CI 0.3-1.0, p=0.04). This di�erence did not remain sig-
ni�cant when re-visits between the index operation and the 
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subsequent delivery were included in the case group (OR 
1.1, 95% CI 0.6-1.8, p=0.8). 

Of the 97 �rst deliveries after the MUS operation, 56 (57.7%) 
were vaginal deliveries, 25 (25.8%) were elective caesarian 
sections and 16 (16.5%) were urgent or emergency caesarian 
sections. The number of elective and all caesarean section 
was signi�cantly higher after the MUS operation compared 
with the last delivery before the MUS operation (p<0.001).

During the pregnancy and postpartum after MUS, 18 cases 
(18.6%) had a visit for urinary tract infection, urinary inconti-
nence, or pelvic or perineal or lower abdominal pain. There 
were no visits for urinary retention or other lower urinary 
tract symptoms.

INTERPRETATION OF RESULTS
We did not �nd pregnancy and delivery as a risk factor for 
a SUI re-procedure or an incontinence related re-visit. It 
seemed that previous MUS operation did not increase the 
rate of MUS related complications during pregnancy, deliv-
ery and post-partum. Therefore, the results show no reason 
to regard future pregnancy plans as a contraindication for 
MUS operation. 

Previous MUS operation was likely sometimes viewed as an 
indication for caesarean section as 42% of the case women 
delivered with caesarean section after the index MUS opera-
tion even though 82% of case women with earlier deliveries 
had no previous caesarean sections.

CONCLUDING MESSAGE
Pregnancy and delivery after mid-urethral sling operation 
did not increase the risk for a re-procedure for stress urinary 
incontinence in our retrospective case-control study of 437 
women.
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A COST-EFFECTIVENESS ANALYSIS OF 
VAGINAL HYSTEROPEXY COMPARED TO 
VAGINAL HYSTERECTOMY WITH APICAL 
SUSPENSION FOR THE TREATMENT OF PELVIC 
ORGAN PROLAPSE
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HYPOTHESIS / AIMS OF STUDY
Uterine preserving hysteropexy (HP) for the treatment of 
uterine prolapse has become more popular in recent years. 
Studies suggest that hysteropexy has equivalent medi-
um-term e�cacy compared to traditional vaginal hysterec-
tomy (VS) with apical suspension (sacrospinous ligament 
�xation (SS) or uterosacral ligament suspension (US)). Each 
surgical approach confers di�erent risks and costs. Costs be-
tween uterine-sparing and traditional prolapse repair have 
not been compared. Our objective was to perform a cost-ef-
fectiveness analysis of hysteropexy versus vaginal hyster-
ectomy with apical suspension for the treatment of uterine 
prolapse.

STUDY DESIGN, MATERIALS AND METHODS
In order to determine the most cost-e�ective surgical strat-
egy, we used TreeAge Pro® software to construct a decision 
model tree comparing the cost-e�ectiveness of four surgical 
options: HP with SS (HP-SS), HP with US (HP-US), VH with SS 
(VH-SS) and VH with US (VH-US). We modeled a population 
of healthy women undergoing surgery with a model time 
horizon of 1 year. Recurrence rates, repeat surgery for surgi-
cal failures and complication rates associated with each sur-
gery were modeled. Parameter values were modeled using 
published Health Utility Indices included baseline uterine 
prolapse (0.83), repeat surgery for recurrent prolapse (0.75), 
GU injury (0.75), dyspareunia (0.90), neuropathy (0.66), and 
transfusion (0.76). Cost data re�ects Stanford Hospital costs 
billed to insurance providers, including HP-SS $41,637.33, 
HP-US $41,466.00, VH-SS $50,258.00, and VH-US $50,258.00. 
Cost-e�ectiveness was de�ned as an incremental cost-ef-
fectiveness ratio (ICER) of < $50,000 per quality-adjusted life 
year (QALY). Strategies were considered “dominated” if they 
were both less e�ective and more expensive than another 
strategy. Base-case, threshold and 2-way sensitivity analyses 
were performed.

RESULTS
HP-SS was the most cost-e�ective strategy, where incremen-
tal cost of HP-US was $1,096.21, VH-SS was $7,681.34 and 
VH-US was $8,775.98 (Table 1). With similar QALY measures 
between surgical options, the VH-SS and VH-US were domi-
nated strategies (Figure 1A). VH strategies are cost-e�ective 
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when cost of HP-SS is > $52,500 and HP-US is > $49,500. VH 
strategies also become cost-e�ective when recurrence rates 
of hysteropexy is > 30% with a repeat surgery rate >60%, or 
with recurrence >40% and repeat surgery rate >40% (Figure 
1B).

INTERPRETATION OF RESULTS
In our model, sacrospinous hysteropexy was the most 
cost-e�ective strategy followed by uterosacral hysteropexy, 
vaginal hysterectomy with sacrospinous ligament �xation 
and then vaginal hysterectomy with uterosacral ligament 
suspension. With similar QALY measures between surgical 
options, both vaginal hysterectomy with apical suspension 
surgeries were dominated strategies. When we varied the 
costs of the di�erent strategies, vaginal hysterectomy strat-
egies became the most cost-e�ective option when the cost 
of sacrospinous hysteropexy is > $52,500 and uterosacral 
hysteropexy is > $49,500. Of note vaginal hysterectomy with 
sacrospinous ligament suspension was more cost-e�ective 
than vaginal hysterectomy with uterosacral ligament sus-
pension. The likely driver for a more expensive uterosacral 
ligament procedure is the 1-3% risk of GU injury which can 
lead to a repeat surgery costing ~$50,000. Our results also 
suggest that even if the probability of recurrent uterine 
prolapse is 15% and all these patients undergo a second 
surgery, sacrospinous hysteropexy will remain the optimal 
cost-e�ective strategy. However, as the probability of recur-
rent uterine prolapse and the probability of repeat surgery 
increases, vaginal hysteropexy no longer remains cost-e�ec-
tive.

CONCLUDING MESSAGE
In conclusion, our study suggests that even if we assume 
higher rates of recurrence and repeat POP surgery, sacros-
pinous hysteropexy is the most cost-e�ective transvaginal 
surgical approach for management of uterine prolapse.   
These results should only be used as a guide as clinical deci-
sion-making should be comprehensive.

FIGURE 1

Sensitivity Analysis

FIGURE 2

Base case one-year cost, e�ectiveness, and incremental cost-e�ective-
ness ratio for apical POP surgical strategies ranked by cost

Funding Female Foundation for Health Awareness Clinical Trial No Subjects
None 
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FACTORS INVOLVED IN PROLAPSE 
RECURRENCE ONE YEAR  AFTER ANTERIOR 
VAGINAL REPAIR
Diez-Itza I1, Martin-Martinez A2, Belar M1, Avila M1, Becerro A1, Uranga S1, 
Lekuona A1, Garcia-Hernandez J2

1. Hospital Universitario Donostia, 2. Complejo Hospitalario Universitario 
Insular Materno Infantil. Las Palmas de Gran Canaria

HYPOTHESIS / AIMS OF STUDY
Anterior colporrhaphy is the surgery with the highest recur-
rence rates among traditional pelvic �oor reconstructive sur-
geries, but the speci�c factors involved in this recurrence are 
not well established yet. A recent systematic review, includ-
ing a large number of di�erent pelvic organ prolapse (POP) 
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surgeries a�ecting one, two or the three compartments, has 
point out that levator avulsion, prolapse stage, and family 
history of POP are signi�cant risk factors for prolapse recur-
rence (1). Nevertheless, studies focused in the prolapse re-
currence after anterior vaginal repair are scarce.

The aim of this study was to identify which demographic or 
clinical factors were associated with prolapse recurrence in 
the anterior compartment one year after anterior vaginal 
repair. Our study hypothesis was that mayor defects in the 
pelvic �oor structures could be associated with higher recur-
rence rates.

STUDY DESIGN, MATERIALS AND METHODS
This was a prospective multicentre study including all wom-
en with symptomatic anterior compartment prolapse that 
were scheduled for surgery in the pelvic �oor units of two 
di�erent hospitals between May 2015 and September 2017. 
Those women who �nally did not have surgery were exclud-
ed. Other exclusion criteria were prior POP surgery, use of 
meshes in POP surgery, or patients unable to complete ques-
tionnaires. 

Pelvic organ prolapse was described according to the Pel-
vic Organ Prolapse Quanti�cation (POPQ) system. Prolapse 
symptoms were identi�ed using the speci�c questions of the 
validated Spanish version of the Pelvic Floor Distress Inven-
tory short form (PFDI-20). Levator ani avulsion and hiatal area 
were identi�ed by translabial three-dimensional ultrasonog-
raphy performed in supine position with an empty bladder. 
A complete avulsion was diagnosed on tomographic ultra-
sound imaging if all three central slices showed an abnormal 
insertion of the puborectalis muscle on the inferior pubic 
ramus (2). Levator hiatal area during Valsalva was measured 
at the plane of minimal hiatal dimensions, and categorized 
with a cut-o� point of 25 cm2 (3). All women underwent a 
traditional anterior colporrhaphy with fascial plication. An-
terior anatomical recurrence was de�ned as a point Ba equal 
or greater than 0, and symptomatic anterior recurrence was 
de�ned as feeling and/or seeing a vaginal bulge in the vagi-
nal area (women that answered “yes” to the question 3 of the 
PFDI-20) among women who had been identi�ed as having 
an anterior anatomical recurrence.

The potential associations of clinical and demographic char-
acteristics with recurrent anterior prolapse were explored 
by comparison of percentages (Chi-square and Fisher’s 
test). Multiple logistic regression was used to investigate 
independent associations. Statistical signi�cance was set at 
p=0.05.

RESULTS
We recruit 455 patients with symptomatic anterior compart-
ment prolapse that underwent primary vaginal surgery dur-
ing the inclusion period. One year after surgery 442 (97.1%) 
attended the follow up visit. In three cases ultrasound data 

were not available, the remaining 439 women formed the 
study group.

Mean age was 63.0 years (SD:9.7; range:37-86) and mean body 
mass index (BMI) was 29.7 kg/m2 (SD:5.4; range:16.8-49.5). 
The surgery was performed only in the anterior compart-
ment in 185 (32,1%) women, in two compartments in 103 
(56.3%), and in the three compartments in 51 (11.6%). Vag-
inal hysterectomy was performed in 216 (49.2%), posterior 
colporrahpy in 89 (20.3), and urinary incontinence surgery 
in 75 (17.1%) women. Avulsion was present in 185 (42.1%) 
women and hiatal area >25 cm2 in 150 (34.2%). 

One year after surgery anatomical recurrence was identi�ed 
in 126 (28.3%) women and symptomatic recurrence in 21 
(4.8%). Risk factors in the univariable analysis for anatomi-
cal and symptomatic recurrence were POPQ stage >2, le-
vator avulsion and hiatus area >25 cm2. Age>60 was only 
a risk factor for anatomical recurrence. We did not �nd any 
statistical association between anatomical or symptomat-
ic recurrence and BMI, family history of POP, constipation, 
abdominal hernia or bronchopulmonary diseases. The re-
sults of the multivariable model built with the variables that 
reached statistical signi�cance is shown in table 1. Women 
with preoperative more advanced prolapse (POPQ>2), leva-
tor avulsion and hiatal area >25 cm2, were independently 
associated with an increased risk of both anatomical and 
symptomatic recurrence in the anterior compartment one 
year after native tissue anterior vaginal repair. Age >60 was 
associated with a greater risk of anatomical recurrence, but 
not symptomatic.

INTERPRETATION OF RESULTS
Anatomical recurrence of anterior compartment prolapse 
after anterior vaginal repair is high, while symptomatic re-
currence occurs less frequently. In this study we have identi-
�ed three independent risk factors for both anatomical and 
symptomatic anterior prolapse recurrence, re�ecting all of 
them an important pelvic �oor damage. Levator avulsion 
and abnormal distensibility of the levator hiatus area are 
considered muscular injuries that could favor connective tis-
sue damage. Advanced prolapse also represents signi�cant 
structural damage of the patient’s pelvic �oor. Therefore, 
recurrence risk after anterior colporrhaphy is mainly deter-
mined by the mayor defects of the pelvic �oor structures pri-
or to surgery. The preoperative identi�cation of this greater 
damage could have as a result a mayor probability of recur-
rence.

CONCLUDING MESSAGE
Mayor defects on the pelvic �oor structures such as advanced 
stage of prolapse, levator avulsion or abnormal distensibility 
of the levator hiatus area, increase the risk of anatomical and 
symptomatic recurrence in the anterior compartment, one 
year after native tissue vaginal repair. This should be consid-
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ered in the treatment counseling of women assessed for this 
condition.

FIGURE 1

Table 1. Multivariate regression analysis of the risk factors for anterior 
prolapse recurrence
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� BEST IN CATEGORY PRIZE "IMAGING"
USE OF MAGNETIC RESONANCE IMAGING IN 
WOMEN WITH SUSPECTED COMPLICATIONS 
FROM PELVIC ORGAN PROLAPSE AND STRESS 
URINARY INCONTINENCE MESH IMPLANTS.
Boodhoo V1, Krishnaswamy P1, Guerrero K1, Tyagi V1, McNeil J2

1. Queen Elizabeth University Hospital, Department of Urogynaecology, 2. 
Queen Elizabeth University Hospital, Department of Radiology

HYPOTHESIS / AIMS OF STUDY
Mesh implants for the treatment of stress urinary inconti-
nence (SUI) and pelvic organ prolapse (POP) have been un-
der scrutiny due to their potential complications. Women are 
referred to our tertiary centre with complaints that may be 
related to their implants. We use Magnetic Resonance Imag-

ing (MRI) as an assessment tool in this patient population. 
However, there is limited published data in the use of MRI to 
evaluate mesh implant complications [1,2].  

The aim of this study is to present our experience as a tertiary 
centre of using MRI selectively in assessing women present-
ing with potential implant complications, to evaluate the 
concordance of MRI reports to clinical  and surgical �ndings 
and to evaluate the role of MRI in this patient group.

STUDY DESIGN, MATERIALS AND METHODS
A retrospective cohort study of a sub-set of women who 
presented to our unit with suspected complications, from ei-
ther vaginally and / or abdominally placed mesh implants for 
POP and/or SUI and were investigated with MRI , between 
January 2018 – December 2019 was carried out.

We looked at the primary complaint of the woman, clinical 
symptoms and signs leading to an MRI request, MRI results 
and intra-operative �ndings, if the woman had surgery for 
this reason, over this time period.

MRI was carried out in these women to potentially identi-
fy the extent of any infection and to con�rm location and 
placement of the implants. Additionally, an MRI was done in 
women presenting with symptoms that were not clinically 
attributable to implants to see if mesh-related pathology 
was apparent on imaging. In some cases, it was also used to 
investigate other causes for patient symptoms (e.g. pain due 
to musculoskeletal causes).

All of these MRIs were reviewed by our mesh centre radiol-
ogy team, as part of our Multidisciplinary team (MDT) mesh 
service, even if the MRI was performed in a di�erent unit.

On MRI: 

A. An implant was deemed to be ‘partially’ seen if the radi-
ologist reported that only part of the implant was visible. If 
the report did not mention the implant, this data has been 
recorded as such. 

B. mesh-related complications were identi�ed, which includ-
ed: 

1. Infection- de�ned as evidence of abscess, sinus tract or 
collections directly associated with the mesh implant, 

2. Mesh rupture- de�ned as the detachment of an abdomi-
nal mesh from point of attachment

3. Mesh exposure.
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RESULTS
65 women with either vaginal implants, abdominal mesh or 
both presented with suspected complications and were in-
vestigated with an MRI during this time period. 47 patients 
had only 1 mesh implant in situ, 12 patients had 2 separate 
mesh implants and 6 had 3 separate mesh implants in place.

26 women had transobturator tapes (TOT) implants in situ, 
8 had a Retropubic-tape (RP-Tape) mesh implants in situ, 20 
had trans-vaginal mesh (TVM) implants for POP and 23 had 
abdominal mesh for POP (sacrocolpopexy / rectopexy).

Women had more than one presenting complaint. 45 wom-
en presented with pain, 11 with vaginal mesh exposure, 5 
with urinary symptoms, 1 with bowel symptoms, 6 with vagi-
nal discharge, 7 with dyspareunia. 3 women also had concur-
rent POP However, 3 women presented with a  recurrent POP 
following a sacrocolpopexy as their only symptom. 

Looking at the separate implant types, MRI was able to de-
tect: 

oAbdominal meshes in 91.3% (21/23) of women,   

oRetropubic tape in 75% (6/8) of women, 

oTOT mesh in 42.3% (11/26) of women,

oTVM in 50 % (10/20) of women. 

Overall, MRI picked up pathology, both mesh-related and 
not, in 23.1% (15/65) of women. MRI detected no positive 
radiological �ndings  in 50 women. 

4/15 patients in whom the initial complaint was of pelvic pain 
had an MRI which showed no mesh related complications, 
but which revealed other pathology which could explain 
their pain. 2 of them were subsequently referred to Ortho-
paedics for further investigation of degenerative hip chang-
es, 1 to Neurology for investigation of spinal abnormalities 
and 1 to General Surgery for investigation of proctitis. 

In the 11/15 women in whom a mesh-associated complica-
tion was detected, the mesh itself was identi�ed on MRI in 7 
of them, was partially seen in 3 and was not identi�ed in 1 of 
them. The positive �ndings are described below: 

oIn the 5 women with mesh-associated infection (Table 1), 
MRI showed more extensive pelvic infection than the initial 
clinical �ndings suggested (example Picture 1) and helped 
inform surgical management and patient counselling. All 5 
women underwent surgery and MRI were con�rmed at time 
of surgery. Of these 5 women, MRI also identi�ed the concur-
rent vaginal mesh exposure in 1 patient,

o1 woman had mesh exposure in the bladder with concom-
itant vaginal exposure and 1 woman had urethral exposure 
on MRI. Cystoscopy and subsequent surgery con�rmed the 
�ndings. 

oWith abdominal meshes, 2 women had mesh rupture on 
MRI.  MRI �ndings were con�rmed on surgery in one woman 
and the other 1 is awaiting surgery. 

o1 woman, who presented with groin pain, was found to 
have in�ammation linked to the right arm of her TOT implant 
on MRI. She is awaiting surgery for tape removal. 

oOverall, MRI identi�ed vaginal mesh exposure in 18.8% 
(3/16) of patient with clinically con�rmed vaginal mesh ex-
posure. 1 woman had vaginal mesh exposure alone on MRI 
and 2 had concomitant MRI �ndings, (1 with pelvic infection, 
other with bladder mesh exposure, as described above).

INTERPRETATION OF RESULTS
Looking at the separate implant types, MRI was able to de-
tect abdominal meshes in 91.3% (21/23) of women, retropu-
bic tape in 75% (6/8) of women, TOT mesh in 42.3% (11/26) 
of women and TVM in 50 % (10/20) of women. Overall, MRI 
picked up pathology, both mesh-related and not, in 23.1% 
(15/65) of women.

Non-mesh related pathology that could be a cause for pain 
as a symptom was found in 7.4% (4/54) of women.  MRI con-
�rmed infection in 100% of cases with clinically suspected 
implant-related infection and helped identify its extent. 

MRI picked up abdominal mesh rupture in 2 cases- 1 case 
was con�rmed at surgery and the other is awaiting surgery. 

Diagnosis of vaginal exposure is poor. This, however, is 
something that is clinically apparent. MRI was however good 
at identifying more extensive infection accompanying expo-
sure, when clinically suspected.

CONCLUDING MESSAGE
MRIs have a high likelihood of identifying abdominal mesh-
es and RP-tapes but poorer at visualising vaginal meshes and 
TOTs. 

MRIs are able to detect mesh related infection, in every case 
in this series, and often shows more extensive disease than is 
�rst clinically apparent. This can be useful in patient counsel-
ling and planning surgery.

MRI may be helpful in identifying other causes for pelvic 
pain, but the pick up in our selected population is low. 

MRI can be a useful tool in the assessment of this complex 
symptomatic patient group, to aid decision-making in their 
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clinical and surgical management. However, this has its lim-
itations.

FIGURE 1

Figure 1: Sinus tract arising from the right arm of transobturator mesh 
implant

FIGURE 2

Table 1: Clinical, MRI and surgical �ndings in women with mesh-associ-
ated infection
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ONABOTULINUMTOXINA VERSUS 
INCOBOTULINUMTOXINA IN THE TREATMENT 
OF IDIOPATHIC AND NEUROGENIC 
DETRUSOR OVERACTIVITY

Gubbiotti M1, Rubilotta E2, Balzarro M2, Bini V3, Giannantoni A4

1. San Donato Hospital, Dept. of Urology, Arezzo; Sera�co Institute, Research 
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Verona, 3. University of Perugia, Dept. of Medicine, Perugia, Italy, 4. University 
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HYPOTHESIS / AIMS OF STUDY
Recent published studies on the long-term e�cacy and safe-
ty of Onabotulinumtoxin A (Onabot/A) in both idiopathic 
and neurogenic detrusor overactivity (IDO, NDO), reported 
a large intra-individual variability or a loss of response along 
repeat treatments, with high rates of urinary tract infections 
(UTIs) and bacteriuria after the intravesical administration 
of the neurotoxin. IncobotulinumtoxinA (Incobot/A) is a pu-
ri�ed botulinum neurotoxin type A formulation free from 
complexing proteins, with proven e�cacy and good toler-
ability for the treatment of several neurological conditions, 
but with a very limited evidence in the treatment of refracto-
ry DO as not yet licensed for the use in the urologic �eld. The 
aim of the present study was to compare the e�cacy and 
safety of the two neurotoxins in patients a�ected by urinary 
incontinence (UI) due to refractory IDO and NDO.

STUDY DESIGN, MATERIALS AND METHODS
Fifty-four naïve patients were enrolled in a multicentric, 
prospective, randomized, study. Patients were randomized 
1:1 to receive intradetrusor injections of equal doses of On-
abot/A or Incobot/A. Prior to and 8 weeks after injection, pa-
tients underwent the recording of the 3-day voiding diary, 
urodynamics, the Visual Analog Scale (VAS) to score the im-
pact of urinary symptoms on Quality of Life (QoL; 10=worse, 
0=best) and the Incontinence-QoL (I-QoL) Questionnaire. 
Side e�ects were accurately recorded. Primary end points 

were change from baseline in daily UI episodes and in VAS 
scores, and the assessment of reported adverse e�ects.

RESULTS
Twenty-six pts (10 with NDO and 16 with IDO) received Inco-
bot/A intradetrusor injections, and 28 (12 with NDO and 16 
with IDO) underwent Onabot/A intradetrusor treatment. Pa-
tients with IDO and those a�ected by NDO received 100 U or 
200 U of Onabot/A or Incobot/A respectively, and intradetru-
sor injections were performed as usually, under cystoscopic 
guidance. At 8 wks follow up, urinary symptoms, VAS and 
I-QoL scores signi�cantly improved in both the 2 groups of 
patients (Table). Nocturia signi�cantly decreased particularly 
in IDO patients treated with Incobot/A. UTIs and bacteriuria 
were detected in 1 and 3 cases treated with Incobot/A and 
in 5 and 7 cases treated with Onabot/A (p=0.12 and p=0.22, 
respectively) Overall, post-void residual volume increased, 
but not signi�cantly in IDO patients.

INTERPRETATION OF RESULTS
These preliminary results show the noninferiority of Inco-
bot/A, as compared to Onabot/A intradetrusor injections, in 
improving urinary symptoms and QoL in patients a�ected 
by both IDO and NDO in a short term follow up. Importantly, 
although in a limited number of patients in our study, our 
results also show that Incobot/A intradetrusor injections are 
followed by less episodes of UTIs and bacteriuria as com-
pared to Onabot/A, an e�ect that can be explained by the 
di�erent properties of the two neurotoxins. Onabot/A for-
mulation contains the neurotoxin as part of a larger protein 
complex with accessory proteins that are not required for 
the pharmacological activity of the neurotoxin. The pres-
ence of complexing proteins may facilitate an immunogen-
ic reaction and the development of neutralizing antibodies 
against the active neurotoxin, leading to partial or complete 
clinical unresponsiveness. In the Incobot/A formulation, the 
neurotoxin has been puri�ed so that it is free from complex-
ing proteins and thus exhibits a high speci�c biological ac-
tivity. That complexing proteins can induce an in�ammatory 
response has recently been demonstrated in a human neu-
roblastoma cell line; in addition, the complexing proteins are 
also responsible for an increased release of multiple in�am-
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matory cytokines in the injected tissues. These e�ects have 
not been described with Incobot/A.

CONCLUDING MESSAGE
Incobot/A and Onabot/A intradetrusor injections are both 
e�ective and safe in improving urinary symptoms and QoL 
in patients with IDO and NDO, in a short term follow up. The 
more signi�cantly reduction in frequency of nocturia and the 
lower frequency of UTIs and bacteriuria in patients treated 
with Incobot/A could be linked to the di�erent pharmaco-
logical properties of this neurotoxin, and to a limited ability 
to induce an in�ammatory response in the injected tissues. 
These e�ects need to be con�rmed in a larger number of pa-
tients and with additional prospective, randomized studies.

FIGURE 1
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THE RELATIONSHIP BETWEEN LOWER 
URINARY TRACTFUNCTION AND 123I- 
IOFLUPANE SCINTIGRAPHYIN PARKINSON’S 
DISEASE IN EARLY STAGE.SCINTIGRAPHY IN 
PARKINSON’S DISEASE.
Tateno F1, Sakakibara R1, Aiba Y1, Ogata T1, Takahashi O1

1. Neurology Division, Department of Internal Medicine, Sakura Medical 
Center, Toho University

HYPOTHESIS / AIMS OF STUDY
To investigate the relationship between lower urinary tract 
function and 123I-io�upane dopamine transporter scintig-
raphy in Parkinson’s disease(PD).

STUDY DESIGN, MATERIALS AND METHODS
We had 30 patients with PD who underwent a systematized 
lower urinary tract symptom (LUTS) questionnaire and a uro-
dynamics, which were performed irrespective of the pres-
ence of LUTS. The diagnosis of PD was made according to the 
published criteria. We evaluated all patients with PD using 
single-photon emission computerized tomography (SPECT) 
imaging of the dopamine transporter with 123I-io�upane. 
The patients included 18 men and 12 women; mean age 
70 (53-83) years; mean disease duration 1.3 (0.4-5) years. All 
patients had gait di�culty with the mean Hoehn Yahr stage 
2.2. Cognitive function was assessed in all patients; and the 
mean Mini Mental Sate Examination (MMSE) score was 26.5 
(less than 24 indicates cognitive decline). Urodynamics/ 
sphincter electromyography (EMG) was performed accord-
ing to the International Continence Society methods. Before 
participating in the study, informed consent was obtained 
from all subjects and their families. This study was approved 
in local Ethics Committee.

RESULTS
A questionnaire revealed that all patients had LUTS; com-
prising night-time urinary frequency in 70%, urinary inconti-
nence in 40%, daytime urinary frequency in 80% and urinary 
retention (post-void residual > 100 ml) in 2%. A urodynamic 
study revealed a mean volume at the �rst sensation 92.3 ml 
(29-231 ml; 100< normal <300 ml): bladder capacity 200.9 ml 
(41-351 ml, 200< normal <600 ml); and detrusor overactivity 
in 50%. Sphincter electromyography (EMG) revealed neu-
rogenic change in 13% on whom the test was performed. 
By 123I-io�upane scintigraphy, the average speci�c binding 
ratio (SBR) had signi�cant correlation with bladder capacity 
and Watts factor (Spearman’s correlation coe�cients p<0.05. 
Figure 1,2).

INTERPRETATION OF RESULTS
In the present study, EMG-cystometry revealed DO in 50% 
of the patients studied. The result in the present report 
was less than those in the previous report (Stocchi et al 
1997,Palleschi et al 2006 and Uchiyama et al 2006). The rea-
son why our incidence of DO was not common, presuma-
bly re�ects the short disease duration of our patients with 
PD. 123I-io�upane scintigraphy SBR average had signi�cant 
correlation with bladder capacity. Abnormal 123I-io�upane 
scintigraphy is thought to re�ect loss of nigral dopaminer-
gic cells. In addition, it is known that prefrontal-nigrostriatal 
D1 dopaminergic pathway might regulate bladder function. 
Therefore, our study result strongly suggests that loss of 
brain dopaminergic cells directly relates with lower urinary 
tract dysfunction in PD.

CONCLUDING MESSAGE
PD has common lower urinary tract dysfunction as indicated 
by urinary incontinence and detrusor overactivity. our study 
result suggests that loss of brain dopaminergic cells directly 
relates with lower urinary tract dysfunction in PD.
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FIGURE 1

FIGURE 2
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CONCOMITANT RETROPUBIC MIDURETHRAL 
SLING AND ONABOTULINUMTOXINA 
INJECTIONS ARE A SAFE TREATMENT OPTION 
FOR MIXED URINARY INCONTINENCE

Komar A1, Bretschneider C1, Mueller M1, Lewicky-Gaupp C1, Collins S1, 
Geynisman-Tan J1, Tavathia M1, Kenton K1

1. Northwestern University

HYPOTHESIS / AIMS OF STUDY
The objective of this study was to determine whether ret-
ropubic midurethral sling (MUS) combined with onabotuli-
numtoxinA (ONA) is more e�ective than MUS alone in im-
proving mixed urinary incontinence (MUI) symptoms. We 
hypothesize that a combined treatment approach for wom-
en with MUI is superior to treating with MUS alone.  Specif-
ically, women with MUI undergoing MUS with concomitant 
intradetrusor ONA will have greater improvement in inconti-
nence symptoms at 3-months postoperatively than women 
undergoing MUS alone.

STUDY DESIGN, MATERIALS AND METHODS
We conducted a prospective, double-blind, randomized, 
controlled trial of women with MUI planning to undergo 
MUS from March 2016 to November 2019. Participants all 
had positive cough stress tests. Women who responded 
“somewhat,” “moderately,” or “quite a bit” bothered to both 
questions 2 and 3 on the Urinary Distress Inventory-6 (UDI) 
were recruited. These questions assess urinary urgency and 
stress symptoms respectively. Patients were excluded if they 
(1) had previous incontinence surgery or intradetrusor ONA, 
(2) taken overactive bladder medications within 2-months, 
or (3) found to have a post void residual (PVR)  greater than 
150ml. Participants were randomly assigned on the day of 
MUS surgery to receive 100U of intradetrusor ONA or place-
bo (10ml of normal saline). Participants completed the Pa-
tient Global Impression of Severity (PGI-S) for overall incon-
tinence symptoms and subscales for SUI and UUI symptoms, 
UDI, and Pelvic Floor Impact Questionnaire-7 (PFIQ) before 
and 3-months after MUS surgery. They also completed the 
Patient Global Impression of Improvement (PGI-I) for over-
all incontinence symptoms and subscales for SUI and UUI 
symptoms at 3-months postoperatively. Adverse events 
were recorded. Our primary outcome was improvement in 
PGI-I scores. Secondary outcomes included incontinence 
symptom severity and quality of life measures.  Assuming a 
PGI-I of “very much better” or “much better” in 66% of wom-
en in MUS and 93% in MUS with ONA, 68 women were need-
ed to show a signi�cant di�erence with 80% power at 0.05 
signi�cance level.
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RESULTS
103 women were enrolled and 78 were randomized (ONA: 
41; placebo: 37). The mean age was 51±10 years, and median 
BMI was 29.1 (IQR 25.7, 34.9) kg/m2. The majority was Cauca-
sian (76.9%) and 20.5% had urodynamically proven DO. Nei-
ther demographics nor baseline incontinence survey data 
di�ered between the groups (TABLE 1). At 3-months, UDI, 
PFIQ, and PGI-S scores improved signi�cantly from baseline 
in both groups. Those who responded “very much better” 
or “much better” on PGI-I did not di�er between groups 
3-months after treatment (82.9% vs. 83.8%, p=1.0). Similarly, 
UDI and PFIQ scores did not di�er (TABLE 2). Median PGI-S 
scores were signi�cantly lower for UUI, indicating less severe 
symptoms, at 3-months for the ONA group than the placebo 
group (1.0 IQR 1.0, 2.0 vs. 2.0 IQR 1.0, 3.0, p=0.03). Similarly, 
median PGI-I scores for UUI were signi�cantly lower for the 
ONA group, indicating greater symptom improvement (1.0 
IQR 1.0, 3.0 vs. 2.0 IQR 0, 3.0, p=0.03). Rates of immediate 
postoperative voiding dysfunction did not di�er between 
groups (5.4% placebo; 7.3% ONA, p=1.0) nor did the propor-
tion of women requiring ISC within the 2-weeks after surgery 
(5.6% placebo; 12.5% ONA, p=0.5). Between 2-weeks and 
3-months, more women in the ONA arm initiated ISC (2.7% 
placebo; 20.0% ONA, p=0.05). UTI was experienced more fre-
quently in the ONA group at 3-months, but this did not reach 
statistical signi�cance (5.4% placebo; 22.5% ONA, p=0.07).

INTERPRETATION OF RESULTS
While our primary outcome of a di�erence in overall PGI-I 
scores between groups at 3-months did not meet statistical 
signi�cance, there were secondary outcomes that did show 
di�erences between the ONA and placebo groups. The me-
dian PGI-S and PGI-I scores speci�cally for the UUI subscale 
were signi�cantly better for the ONA group indicating that 
adding ONA at the time of MUS may decrease the severity 
of urgency symptoms. Notably, all survey scores improved 
signi�cantly from baseline for both groups implying that sig-
ni�cant improvement can be expected in all MUI symptoms 
with MUS alone. 

As expected, there were no di�erences in immediate post-
operative voiding dysfunction, given that ONA does not 
take e�ect immediately. Between 2-weeks and 3-months, 
the ONA group had more patients initiate ISC and a higher 
rate of UTI, though this did not reach statistical signi�cance. 
These �ndings are in line with previous data on intradetrusor 
ONA.[1]

CONCLUDING MESSAGE
Women with MUI undergoing MUS report signi�cant im-
provement in overall incontinence symptoms, regardless of 
addition of ONA. However, women who received concurrent 
ONA reported less UUI symptom severity and more improve-
ment in urgency symptoms, without a signi�cant increase 
in adverse outcomes. Some patients with MUI may bene�t 

from concomitant ONA with MUS, but most will improve 
with MUS alone.

FIGURE 1

Table 1

FIGURE 2

Table 2
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ATTRITION RATES AND PREDICTORS OF 
LONG-TERM (> 5 YEAR) CONTINUATION 
TREATMENT WITH ONABOTULINUMTOXINA 
INTRADETRUSOR INJECTIONS

Goueli R1, Hong J1, Rodriguez D1, Lemack G1

1. University of Texas Southwestern Medical Center

HYPOTHESIS / AIMS OF STUDY
Predictors of long-term continuation of therapy with intrade-
trusor injections of onabotulinumtoxinA (BTX) for refractory 
overactive bladder (OAB) are not well de�ned. The objective 
of this study was to examine the attrition rates of BTX thera-
py and potential demographic and urodynamic factors pre-
dictive of long-term continuation of therapy in patients with 
at least 5 years of follow-up.

STUDY DESIGN, MATERIALS AND METHODS
We conducted an IRB-approved retrospective review of pa-
tients who underwent at least one BTX injection between 
December 2007 to October 2019 and had at least 5 years 
of follow up. Patients were instructed to continue therapy 
only if they perceived signi�cant bene�t. We excluded pa-
tients with history genitourinary malignancy, genitourinary 
�stula/malformation or previous bladder augmentation. 
We examined pre-injection demographic, co-morbidities, 
medications, ambulatory status, bladder management, and 
urodynamic parameters. Multivariate logistic regression was 
used to identify independent predictors of long-term con-
tinuation of BTX and a Kaplan Meier survival analysis was 
conducted to determine attrition rates.

RESULTS
186 patients met our criteria, with 72 (38.7%) continuing 
therapy for at least 5 years. The mean follow-up was 6.6 ±1.9 
years. Patients who continued therapy received an average of 
8.3 ±4.1 injections during the 5 years of treatment. The aver-
age age of our cohort was 54.7±17.1 years, with 133 (71.5%) 
being female. At the time of �rst injection, 73 (39%) were on 
an OAB medication. At baseline, 87 (47%) were voiding, with 
85 (46%) requiring clean intermittent catheterization or 14 
(7%) using an indwelling catheter. There were 51 patients 
(27%) with idiopathic overactivity (iOAB). On univariate anal-
ysis, age (OR 1.022, 95% CI 1.002-1.042; p= 0.03), female gen-
der (OR 2.930, 95% CI 1.418-6.053, p<0.01) and diagnosis of 
nOAB (OR 3.062, 95% CI 1.427-6.574, p<0.01) were predictive 
of continuing therapy. On multivariate analysis, female gen-
der (OR 3.321, 95% CI 1.179 to 9.352, p=0.02) and diagno-
sis of nOAB (OR4.934; 95%CI 1.324 to 18.382, p=0.02) were 
predictors of continuing BTX.  There were no urodynamic or 
baseline questionnaire factors predictive of continuing ther-
apy. A Kaplan Meier survival analysis is shown (Figure 1) not-
ing signi�cantly varying attrition rates between subgroups.

INTERPRETATION OF RESULTS
This study shows that females and patients diagnosed with 
neurogenic overactive bladder had an increased likelihood 
of continuing therapy with BTX for at least 5 years. Within 
the nOAB population, both genders behaved similarly with 
attrition rates of 57.1% in males and 55.9% in females. The 
most notable demonstration of the gender di�erences ap-
pears in the iOAB where females had an attrition rate of 70% 
compared to the over 90.9% attrition rate in men. Remarka-
bly, only one male patient with iOAB continued for �ve years 
with the remainder of patients discontinuing therapy before 
the one-year mark. Interestingly, there was no correlation 
between continuation of BTX therapy with urodynamic �nd-
ings or bladder management strategy.

CONCLUDING MESSAGE
This a real-world experience of BTX adherence and contin-
uation of therapy, with over 40% of patients continue BTX 
therapy beyond 5 years. Female gender and a diagnosis of 
nOAB are predictive of a patient preference for continued

FIGURE 1

Figure 1: Attrition rates of self-directed intradetrusor injection of On-
abotulinumtoxinA for overactive bladder
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EFFICACY AND SAFETY OF ALTERNATIVE 
ONABOTULINUMTOXINA INJECTION 
PARADIGM FOR OVERACTIVE BLADDER: 
FINAL DOUBLE BLIND AND OPEN LABEL 
RESULTS
Glazier D1, Kennelly M2, MacDiarmid S3, McCammon K4, Shapiro A5, McCrery 
R6, Boroujerdi A7, Bai Z7, Gao G7, Patel A7

1. Virginia Urology, 2. Atrium Health, 3. Alliance Urology Specialists, 4. 
Urology of Virginia, 5. Chesapeake Urology, 6. Adult Pediatric Urology & 
Urogynecology, PC, 7. Allergan plc

HYPOTHESIS / AIMS OF STUDY
In phase 3 trials, onabotulinumtoxinA (onabotA) 100U, ad-
ministered as 20 evenly spaced intradetrusor injections 
avoiding the trigone (standard injection paradigm), signi�-
cantly reduced urinary incontinence (UI) and improved qual-
ity of life (QoL) in patients with overactive bladder (OAB). The 
reported rate of clean intermittent catheterization (CIC) use 
was 6.5%. This phase 4 study tested the hypothesis that an 
alternative injection pattern for onabotulinumtoxinA of 10 
injections into the trigone and peri-trigonal region could be 
e�ective and have a lower incidence of CIC use compared 
with the standard injection paradigm. Here we report �nal 
double blind and open label results.

STUDY DESIGN, MATERIALS AND METHODS
This was a multicenter, randomized, double-blind trial (Clini-
caltrials.gov identi�er, NCT03052764) which included adults 
with OAB and UI that was inadequately managed with an an-
ticholinergic. Eligibility criteria were identical to prior phase 
3 and 4 studies. The study was performed in compliance 
with Good Clinical Practice regulations and was approved 
by an instituitional review board prior to study initiation. 
All patients provided written informed consent prior to en-
rollment. Patients were randomized 2:1 to onabotA 100U or 
placebo, administered as 2 trigonal and 8 peri-trigonal in-
jections (Figure 1). Patients eligible for retreatment received 
onabotA 100U in the open label extension.

RESULTS
120 patients (115 female; 5 male) were randomized to on-
abotA (n=80) or placebo (n=40). At week 12 following 
treatment 1, the least squares mean (LSM) reduction in UI 
(episodes/day) from baseline was signi�cantly greater for 
onabotA versus placebo (-2.90 versus -0.16; p<.0001). The 
proportion of patients achieving ≥75% reduction in UI ep-
isodes from baseline was 37.5% versus 8.1%. There was a 
signi�cant improvement from baseline in LSM incontinence 
(I)-QoL total score for onabotA versus placebo (20.7 versus 
-3.5; p=.0012). In the �rst 12 weeks after treatment 1, CIC 
was used by 2/78 (2.6%) patients in the onabotA group and 
0 in the placebo group. Both were male with a history of risk 
factors for CIC. Incidence of urinary tract infection (UTI) was 

higher for onabotA versus placebo (overall: 30.8% versus 
17.9%; symptomatic: 17.9% vs 7.7%). 91 patients (90 female; 
1 male) received onabotA open label retreatment (onabotA/
onabotA, n=58; placebo/onabotA, n=33). At week 12 follow-
ing treatment cycle 2, the mean change from the open label 
baseline in UI was -1.76 in the onabotA/onabotA group and 
-3.44 in placebo/onabotA group. 43.4% and 29.0% patients 
in the onabotA/onabotA and placebo/onabotA groups, re-
spectively achieved ≥75% reduction in UI episodes from 
baseline, and the mean change from baseline in I-QoL was 
9.1 and 23.4. In the �rst 12 weeks after treatment 2, CIC was 
used by 3/91 patients (3.3%, all female). Incidences of overall 
and symptomatic UTIs were 30.8% and 14.3%, respectively.

INTERPRETATION OF RESULTS
Although not a direct comparison, the results of this study 
suggests that the alternative onabotA injection paradigm re-
duces the need for CIC versus the standard paradigm (2.6% 
versus 6.5%).There was no CIC use in the female population 
following the �rst study treatment. E�cacy with the alterna-
tive onabotA paradigm was similar to that of the standard 
paradigm, but the UTI rate appears to be higher (30.8% ver-
sus 19.4%). Outcomes for patients who received a second 
alternative onabotA injection in the open label period of the 
trial were similar to those observed after the �rst treatment 
in the double blind period of the trial.

CONCLUDING MESSAGE
The e�cacy of the alternative onabotA injection paradigm 
utilizing fewer, more targeted injections was similar to the 
standard injection paradigm; CIC use was lower, but UTI 
rates were higher. The e�cacy and safety of the alternative 
injection paradigm in patients receiving onabotA after treat-
ment 2 was similar to that observed after treatment 1, and 
the QoL improvement was also maintained through the en-
tirety of this study.
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FIGURE 1

Figure: Alternative onabotulinumtoxinA injection pattern
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REDUCTION IN INCONTINENCE PRODUCT 
USE AND ASSOCIATED COST SAVINGS AFTER 
ONABOTULINUMTOXINA TREATMENT IN 
PATIENTS WITH OVERACTIVE BLADDER

Schulte-Baukloh H1, Farrelly E2, Lorenzo-Gómez M3, Boroujerdi A4, Hamid R5

1. Urologic practice, Charité University Hospital, Berlin, 2. Södersjukhuset 
Stockholm South General Hospital, 3. University of Salamanca, 4. Allergan plc, 
5. University College London Hospitals

HYPOTHESIS / AIMS OF STUDY
In patients with overactive bladder (OAB), onabotulinum-
toxinA 100U has been demonstrated to reduce urinary in-
continence (UI) and signi�cantly improve quality of life. 
However, little information is available regarding cost sav-
ings seen after onabotulinumtoxinA treatment as a result of 
a reduced reliance on incontinence products. The aim of this 
analysis of the phase 4 GRACE study was to estimate those 
potential cost savings in a real-world clinical setting.

STUDY DESIGN, MATERIALS AND METHODS
This 12-month prospective, observational, non-rand-
omized multinational phase 4 study (ClinicalTrials.gov: 
NCT02161159) was performed in 4 European countries 
(Germany, Sweden, Spain, and the United Kingdom). E�ca-
cy outcomes reported here include percent reduction from 

baseline in UI episodes/day, proportion of patients achiev-
ing ≥50% and 100% reduction in UI episodes/day, treatment 
bene�t score (TBS), and the number of incontinence prod-
ucts (liner/pads/diapers) used in the previous month. Costs 
of incontinence products (pads/liners and diaper pants) were 
estimated using available pricing data from reliable sources 
(Medical Supply Depot and Healthy Kin.com) �ltered by me-
dium female waist size for diaper pants and largest package 
size for best value. The mean overall costs of incontinence 
product use were determined at each time point (12, 20, 28, 
36, and 52 weeks). Patients could request retreatment ≥12 
weeks after the �rst treatment. This study was performed in 
compliance with Good Clinical Practice regulations and was 
approved by the independent ethics committee at each site 
prior to study initiation as required by each country. All pa-
tients provided written informed consent prior to initiation 
of any study treatment.

RESULTS
Overall, 504 patients received onabotulinumtoxinA treat-
ment in this study. The mean number of pads/liners and dia-
per pants used in the previous month dropped from baseline 
(67.7 and 13.9) to week 12 (29.9 and 4.4) and was sustained 
until week 52 (23.6 and 4.3). The mean cost for pads/liners 
was determined to be $0.51/unit (range of cost $0.08/unit 
to $2.06/unit) and for diaper pants was $0.82/unit (range of 
cost $0.25/unit to $3.33/unit). Overall monthly costs of pads/
liners and diaper pants decreased substantially from base-
line ($34.43 and $11.37, respectively) to week 12 ($15.21 and 
$3.60, Figure 1). The reduction in cost was sustained through 
to week 52 ($12.00 and $3.52). Daily episodes of urinary in-
continence were (mean ± standard deviation [SD]) 4.9 ± 4.2 
episodes/day at baseline. UI episodes were signi�cantly re-
duced by 46.9% ± 64.8% (P < .001) at week 1 and 61.3% ± 
58.6% at week 12 (P < .001, Figure 2). The proportion of pa-
tients achieving a ≥50% and 100% reduction in UI episodes/
day was 60.7% and 25.5% at week 1 and 73.9% and 41.8% 
at week 12. TBS data were available for 347 patients at week 
12 and a positive treatment response was seen in 87.6% of 
these patients.

INTERPRETATION OF RESULTS
This preliminary analysis is the �rst of its kind based on a 
prospective, real-world clinical study detailing potential 
cost savings in patients with OAB treated with onabotuli-
numtoxinA that resulted in a reduced need for incontinence 
products. After treatment with onabotulinumtoxinA there 
was a greater than 50% reduction in monthly costs of pads/
liners and a nearly 70% reduction in diaper pant costs. The 
reductions in monthly cost of incontinence products were 
in line with the proportion of patients becoming completely 
continent over the same time period. The cost savings were 
sustained out to 52 weeks.
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CONCLUDING MESSAGE
Following treatment with onabotulinumtoxinA, patients 
saw considerable reductions in monthly costs associated 
with incontinence product use. This information could assist 
physicians in counseling patients refractory to second-line 
treatments for OAB.

FIGURE 1

Figure 1: Estimated monthly cost of incontinence products. aWeek 52; 
only patients without reinjection of onabotulinumtoxinA

FIGURE 2

Figure 2: Reduction in UI episodes after onabotulinumtoxinA treatment. 
* P < .001 vs baseline (4.9 ± 4.2 episodes/day). UI, urinary incontinence
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REAL WORLD OUTCOMES OF INTRAVESICAL 
ONABOTULINUM TOXIN A IN PATIENTS WITH 
SYMPTOMATIC OVERACTIVE BLADDER
Scrimgeour G1, Aleksejeva K1, Axell R1, Yasmin H1, Nadeem M1, Pakzad M1, 
Hamid R1, Ockrim J1, Greenwell T1

1. Department of Female, Functional and Restorative Urology, University 
College London Hospital, UK

HYPOTHESIS / AIMS OF STUDY
Prospective randomised trial data shows signi�cant bene�t 
from intravesical Onabotulinum Toxin A (Botox A) in 60% of 
index patients with symptomatic overactive bladder (OAB). 
The evidence also suggests that e�cacy following the �rst 
injection persists throughout subsequent cycles of treat-
ment. However, the available data may not re�ect outcomes 
in all-comers. We aimed to assess the outcomes of treatment 
with Botox A in real world patients.

STUDY DESIGN, MATERIALS AND METHODS
The notes of 418 consecutive patients (median age 61 
years, range 22-90 years) with symptomatic OAB refractory 
to behavioural and medical treatment, and urodynamical-
ly-proven idiopathic detrusor overactivity, having their �rst 
intravesical Botox A treatment between 1st January 2006 
and 31st December 2018, were reviewed. Any patient who 
had not been seen within the last six months was contacted 
by telephone. Five patients had inadequate notes and were 
excluded from assessment. Data was collected on patient 
demographics, improvement after treatment, continuance 
of Botox A treatment, number and dosage of repeat treat-
ments and the need for intermittent self-catheterisation 
(ISC). Improvement was assessed using the Patient Global 
Impression of Improvement (PGI-I) score following the �rst 
Botox injection. This is a validated tool for symptoms of OAB 
in the form of a single question asking patients to rate their 
condition after treatment as compared to baseline on a scale 
of 1 (very much better) to 7 (very much worse). Patients were 
then strati�ed based on PGI-I scores into three groups; Good 
Response (PGI-I scores 1 and 2), Partial Response (PGI-I score 
3) and No Response (PGI-I scores of greater than or equal to 
4).

RESULTS
A total of 413 patients (285 female, 69%) ful�lled the inclu-
sion criteria, 202 of whom (48.9%) had had previous pelvic 
surgery. Their outcomes are listed in Table 1.

INTERPRETATION OF RESULTS
A total of 235 (56.9%) patients had a good response to 
treatment with Botox A. A partial response was observed in 
48 (11.6%) patients. The remaining 130 (31.4%) had no re-
sponse. Of those in the Good Response group, 174 (74%) 
were female and in the Partial Response group 32 (66.7%) 
were female. Although 69% of the total patients were female 



S208 • ICS 2020

Session 17 (Podium Short Oral) - OAB: Neurotoxin and Imaging: Abstracts 229-240

this was statistically signi�cant. There were no signi�cant 
di�erences between age ranges or rates of previous pelvic 
surgery across the treatment response groups, as shown in 
Table 1.

A total of 269 patients (65.1%) had more than one Botox 
A injection; the number of repeat treatments ranged from 
1-19. Treatment with Botox A resulted in the need for ISC in 
146 (35.4%) patients.

CONCLUDING MESSAGE
In real world patients (almost half of whom had undergone 
previous pelvic surgery), Botox A improves symptoms in 
68.5%, at the expense of new-onset ISC in 35%. A good re-
sponse is signi�cantly more likely in women, but does not 
appear to be dose-dependent.

FIGURE 1

Table 1

FIGURE 2

Table 1
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THE EFFICACY OF ONABOTULINUM TOXIN 
A IN PATIENTS WITH PREVIOUS FAILED 
AUGMENTATION CYSTOPLASTY
Toia B1, Pakzad M1, Hamid R1, Wood D1, Greenwell T1, Ockrim J1

1. UCLH

HYPOTHESIS / AIMS OF STUDY
To investigate the role of onabotulinum toxin A (BTX-A) in-
jections in patients with failed augmentation cystoplasty 
for neuropathic or idiopathic detrusor overactivity (NDO or 
IDO).

STUDY DESIGN, MATERIALS AND METHODS
A retrospective review of all cystoplasty patients who under-
went BTX-A injection at a tertiary centre between 2008-2019. 
Details including indications and time from cystoplasty, vid-
eo-urodynamic, BTX-A dose and clinical outcomes were ana-
lysed. Telephone interview were performed for patients that 
requested repeat BTX-A injections. The interview included 
PGIC7 and UDI6 questionnaires. A positive clinical response 
was considered improvement of overactive symptoms su�-
cient to merit repeat BTX injection and a PGIC7 of 4 or above.
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RESULTS
30 patients were identi�ed (11 men and 19 women). The in-
dications for augmentation were IDO (n=18) or NDO (n=12). 
Mean age at the time of cystoplasty was 42 years (range 10-
61)

Interval between cystoplasty and initial BTX-A was 98 
months (range 3-271). Video-urodynamics before BTX-A 
revealed loss of compliance (LOC) in 13 patients, DO in 22 
patients, and combined LOC/DO in 10. The median bladder 
capacity was 338mls (range 77-570ml). 

13 patients responded to BTX-A injections. Higher peak DO 
pressure was associated with a signi�cantly higher chance 
that the patient would experience bene�t from the injec-
tions (p=0.026).

The patients that responded to BTX-A underwent a total of 
115 procedures (mean 8.8 injections) over a mean 88 months 
(range 20-157 months).

INTERPRETATION OF RESULTS
The only predictor of response in our series was peak detru-
sor pressure. This may re�ect residual overactivity primarily 
in the bladder segment, as overactivity related to bowel per-
istalsis would be expected to be more consistent pressure, 
and compliance loss a steady state pressure related to vol-
ume. More work is required to assess whether this hypothe-
sis can guide therapy and predict outcome.

This study is a re�ection of our clinical experience with an 
uncommon and challenging patient cohort. As such, the 
study has limitations. The retrospective analyses did not 
allow assessment by the commonly used criteria for BTX-A 
studies, and indeed frequency-volume and incontinence 
charts would be di�cult to achieve in many of these com-
plex patients. We tried to compensate for this using phone 
administration of questionnaires. In future theses question-
naires will be used in a prospective fashion. The study is also 
limited by the heterogeneous population and small sample 
size, inherent to the rarity of the circumstances

CONCLUDING MESSAGE
Forty-three percent of patients responded well to intra-det-
rusor BTX-A injections. This avoided the need for more inva-
sive surgery and had a positive impact on their quality of life.

FIGURE 1

FIGURE 2
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POST VOID RESIDUAL VOLUME AND 
RATES OF CLEAN INTERMITTENT 
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HYPOTHESIS / AIMS OF STUDY
OnabotulinumtoxinA is a well-tolerated and e�ective treat-
ment for overactive bladder (OAB). Transient increases in 
post void residual volume (PVR) have been reported follow-
ing onabotulinumtoxinA treatment with some cases requir-
ing clean intermittent catheterization (CIC). Increases in PVR 
after onabotulinumtoxinA treatment may be a driver for fol-
low-up and initiation of CIC in real-world practice. The rate 
of the complete inability to void has not previously been re-
ported. This pooled analysis in patients with OAB sought to 
evaluate the maximum PVR (maxPVR) after onabotulinum-
toxinA 100U treatment, subsequent CIC use, and the rates of 
spontaneous versus non-spontaneous voiding.

STUDY DESIGN, MATERIALS AND METHODS
This was a pooled post hoc analysis of two phase 3 studies 
(ClinicalTrials.gov: NCT00910845 and NCT00910520). Pa-
tients (males and females) were strati�ed based on maxPVR 
measured within 12 weeks after initial onabotulinumtoxinA 
100U treatment into groups of 100 mL increments (0-100 
mL, 101-200 mL, 201-300 mL, 301-400 mL, 401-500 mL, 501-
600 mL, and ≥601 mL). Rates of clean intermittent catheter-
ization (CIC) were assessed at each maxPVR category and 
rates of spontaneous and non-spontaneous voiding were 

calculated. Per phase 3 protocols, CIC was initiated if PVR 
was ≥200 to <350 mL with relevant associated symptoms as-
sessed by the investigator, or if PVR was ≥350 mL regardless 
of symptoms. Both studies were performed in compliance 
with Good Clinical Practice regulations and were approved 
by the institutional review board or Independent Ethics 
Committee at each site prior to study initiation. All patients 
provided written informed consent prior to initiation of any 
study treatment.

RESULTS
This analysis included 551 patients treated with onabotuli-
numtoxinA. Most patients had a maxPVR ≤200 mL (494/551, 
89.7%) and few patients had a maxPVR ≥201 mL (57/551, 
10.3%). Most episodes of signi�cantly raised PVR occurred 
within the �rst 2 weeks. Those patients in the highest max-
PVR category (≥601 mL, n=5) appeared to be older. In to-
tal, 36/551(6.5%) patients receiving onabotulinumtoxinA 
required CIC throughout the study and was highest in pa-
tients with maxPVR >300 mL (25/30, 83.3%) versus ≤300 mL 
(11/521, 2.1%). No consistent trend in mean CIC duration 
was observed across the PVR subgroups (39-106 days). Of 
the 551 patients treated with onabotulinumtoxinA, one pa-
tient (0.2%) was unable to spontaneously void, this patient 
had a PVR ≥601 mL (Figure).

INTERPRETATION OF RESULTS
In this pooled analysis few patients had a maxPVR ≥200 mL 
after treatment with onabotulinumtoxinA for OAB. Overall, 
the rates of CIC were low, and CIC was used primarily in pa-
tients in the higher maxPVR categories, as required based on 
the study protocols. The duration of CIC did not appear to 
correlate with maxPVR.

CONCLUDING MESSAGE
This analysis suggests that the vast majority of patients 
(99.8%) receiving onabotulinumtoxinA do not develop a 
complete inability to void; seen here in only one patient. All 
other patients that initiated CIC were still able to spontane-
ously void and so did not meet the International Continence 
Society’s de�nition of urinary retention (inability to pass 
urine despite persistent e�ort).
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FIGURE 1

Spontaneous and Non-Spontaneous Voiding by MaxPVR in Patients Re-
ceiving CIC After Treatment With OnabotulinumtoxinA
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RESULTS AFTER ONABOTULINUMTOXIN A 
INJECTION IN PATIENTS WITH DETRUSOR 
OVERACTIVITY AFTER STRESS URINARY 
INCONTINENCE SURGERY

Mateu L1, Mayordomo O1, Gutierrez C1, Martínez V1, Palou J1, Errando C1

1. Fundacio Puigvert

HYPOTHESIS / AIMS OF STUDY
Detrusor overactivity (DO) may be present in men after SUI 
surgery, representing a challenging scenario. To our knowl-
edge, few studies have addressed the results of intradetru-
sor onabotulinumtoxin A injection (BoNT-A) in male patients 
and, more speci�cally, in patients with DO after SUI surgery. 
Our aim was to assess treatment response, complications, 
and rate of continuation on treatment after intradetrusor 
onabotulinumtoxin A injection (BoNT-A) in these patients.

STUDY DESIGN, MATERIALS AND METHODS
Retrospective analysis of men with prior SUI surgery treated 
with 100 UI of BoNT-A because of DO since 2010 in our de-
partment. Injection was performed with a 5-Fr 4-mm depth 
needle via a rigid cystoscope in those patients with no histo-
ry of arti�cial urinary sphincter (AUS) placement. In patients 
with AUS, the same needle was inserted via a �exible cys-
toscope after AUS cu� de�ation and deactivation, reactivat-
ing the device 12 h after the procedure. 

Follow-up included a urodynamic test after 3 months. Treat-
ment response was assessed with a treatment bene�t scale 
(TBS): 1, greatly improved; 2, improved; 3, not changed; 4, 
worsened after treatment (1-2: response to treatment; 3-4: 
non-response to treatment). Complications were classi�ed 
according to the Clavien-Dindo (CD) classi�cation. Treat-
ment continuation was considered present if, at the last 
visit, patients had received BoNT-A within the preceding 
12 months. Reasons for discontinuation were also collect-
ed. The pre- and postoperative urodynamic variables were 
compared using the Student’s t test for paired samples, the 
paired-sample Wilcoxon test, or the McNemar when appro-
priate. Ethical approval and written patient consent were ob-
tained in accordance with our institution’s policy.

RESULTS
18 men were included, median age 71.1 (59.1–83.5) years. 
15 (83.3%) patients had history of prior prostatectomy and 
3 (16.7%) patients of prior TURP. 9 (50%) patients had under-
gone an AUS (AMS 800®) placement, 7 (38.9%) a Remeex® 
sling, and 2 (11.1%) an AdVanceXP® sling. 12 (66.7%) patients 
reported response to treatment. While all patients present-
ed with DO before BoNT-A injection, DO was present in 8 
(53.3%) patients after treatment (p0.016). 

Two (11.1%) postoperative complications occurred (urinary 
retention requiring CIC, CD2). No complications related to 
the previous SUI surgery were detected. 15 (83.3%) patients 
had a follow-up >12 months [median follow-up 57 (15–89) 
months] and all of them had discontinued treatment at the 
end of follow-up. Reasons for discontinuation were lack of 
therapeutic bene�t in 4 (26.7%), complications in 1 (6.7%), 
lack of severe symptoms in 3 (20%), and unwillingness to 
repeat treatment despite treatment response in 7(46.7%) 
patients.

INTERPRETATION OF RESULTS
According to our results, most male patients with DO and 
prior history of SUI surgery respond to BoNT-A injection 
treatment. Moreover, it seems a safe treatment as complica-
tions were infrequent and mild. 

Recurrent SUI due to a loss of �uid from the pressure-regu-
lating balloon has been reported in a small series of pediat-
ric patients with neurogenic DO with a previously implant-
ed AUS who underwent an intradetrusor BoNT-A injection 
[1].  Although no complications related to the previous SUI 
surgery, such as urethral erosion or AUS mechanical failure, 
occurred in our series, we strongly believe that transurethral 
instrumentation through an AUS cu� must be conducted 
with extreme caution and with the minimum gauge possible 
in order to avoid urethral damage and further cu� erosion, 
as well as avoiding injection of BoNT-A into the bladder wall 
against which the AUS balloon leans.
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 Despite BoNT-A injection can be a treatment choice in male 
patients with prior SUI surgery, all patients included in our 
study discontinued treatment during follow-up. However, it 
has to be mentioned that e�cacy issues were a minor reason 
for treatment discontinuation.

CONCLUDING MESSAGE
BoNT-A injection is an e�ective and safe treatment for male 
patients with DO after SUI surgery. However, patients dis-
continue treatment due to several reasons.
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ALTERED WHITE MATTER INTEGRITY IN 
PATIENTS WITH OVERACTIVE BLADDER
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HYPOTHESIS / AIMS OF STUDY
Overactive Bladder (OAB) is associated with elevated urgen-
cy and urinary incontinence. These lower urinary tract symp-
toms (LUTS) seems to be paralleled by structural white mat-
ter (WM) hypointensities in the brain [1]. 

We aimed to investigate the role of global and local WM tract 
function in women with OAB using traditional and novel 
structural imaging markers.

STUDY DESIGN, MATERIALS AND METHODS
13 female OAB patients (37.3±8.6 years) and eighteen 
healthy female controls (HC, 32.6±9.5 years) were included 
in this study. All participants were assed using the female 
LUTS (FLUTS) questionnaire. Di�usion Tensor Imaging (DTI) 
was recorded on a 3-Tesla Philips Ingenia scanner. To analyze 
DTI data in a voxel-wise fashion, Tract-Based Spatial Statistics 
(TBSS) was used to minimize multi-subject registration errors 
(FSL, http://www.fmrib.ox.ac.uk/fsl). The four primary quan-
titative DTI measures, fractional anisotropy (FA), mean (MD), 

axial (AD), and radial di�usivity (RD) as well as �ber density 
(FD, a novel non-tensor-derived di�usion marker) are then 
derived voxel-wise. Correlations with urological scores with-
in the OAB group were only explored in regions with signi�-
cant di�erences from HC. Statistical analysis, comparing OAB 
to HC, was performed using FSL randomise tool and results 
were corrected for multiple comparisons (p<0.05) [2].

RESULTS
Using a whole brain (voxel-to-voxel) approach, FA (Fig. 1) and 
FD (Fig. 2) was reduced in patients with OAB compared to HC 
in the corpus callosum (genu and splenium), corona radiata 
(anterior and posterior), and superior longitudinal fasciculus 
(SLF). Using a tract-based approach, we found lower FD in 
the left thalamic radiation, corpus callosum forceps minor, 
inferior fronto-occipital fasciculus, inferior longitudinal fas-
ciculus (ILF), SLF, and arcuate fasciculus. 

OAB patients showed a positive correlation between “Fe-
male LUTS” scores and FD (all p < 0.019, r = 0.64-0.67) of the 
left ILF, SLF and arcuate fasciculus as well as between the 
“LUTS Quality of life” scores and FA in corpus callosum for-
ceps major and FD of the left arcuate fasciculus, ILF, and SLF 
(all p < 0.044, r = 0.61-0.81).

INTERPRETATION OF RESULTS
Our results demonstrate regional and global WM alterations 
in patients with OAB, as seen by lacking commissure path-
ways connecting bilateral frontal and thalamic regions as 
well as parietal and premotor cortex..

Using FD, we claim that OAB patients showed an altered �b-
er weighting in certain intra-axonal compartments such as 
SLF and ILF, i.e. in important associations �bers regulating 
attention, motor behavior and memory processing.

The positive correlation of FA and LUTS scores could index an 
overuse of particular WM regions, which do normally show 
higher values in HC (as sign of intact neuronal integrity).

CONCLUDING MESSAGE
We conclude that the described  white matter alterations in 
OAB patients contribute to their deminished capability of 
LUT control. These neuroimaging �ndings help to improve 
our understanding of OAB aetiology and the involved su-
praspinal attribute.
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FIGURE 1

Fig. 1: Signi�cant (p < 0.05, corrected) di�erences in FA comparing HC to 
NNOAB. HC showed higher FA values e.g. in the corpus callosum, corona 
radiata (anterior and posterior), and SLF.

FIGURE 2

Fig. 2: Signi�cant (p < 0.05, corrected) di�erences in FD comparing HC 
to NNOAB. HC showed higher FD values in corpus callosum (genu and 
splenium), corona radiata (anterior and posterior), and SLF.
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A NOVEL METHOD TO EVALUATE 
NEUROEXCITATION CHANGES IN RESPONSE 
TO AUDIO-VISUAL URGENCY TRIGGERS 
USING FUNCTIONAL NEAR-INFRARED 
SPECTROSCOPY (FNIRS)
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HYPOTHESIS / AIMS OF STUDY
Audio-visual triggers may lead to or exacerbate sensations of 
urgency in certain individuals with overactive bladder (OAB) 
[1].  Functional near-infrared spectroscopy (fNIRS) of the 
brain can be used to quantify neuroexcitation in response to 
bladder �lling [2].  The aim of this preliminary study was to 
determine whether fNIRS is a feasible tool for non-invasively 
identifying objective changes in neuroexcitation in response 
to audio-visual triggers of urinary urgency.

STUDY DESIGN, MATERIALS AND METHODS
Individuals with OAB and healthy participants with minimal 
urgency were recruited based on ICIq-OAB survey scores 
(question 5a ≥2 or ≤1, respectively).  Participants complet-
ed an accelerated oral hydration study while brain fNIRS 
data were collected using an Artinis Brite24 headcap and 
while real-time participant-reported bladder sensation was 
recorded on a 0% to 100% scale using a tablet-based sen-
sation meter [3]. A 1.5-minute control period at 50% sensa-
tion was compared to a subsequent 3-minute period during 
which participants watched and listened to a video contain-
ing scenes and sounds of expected triggers of urinary ur-
gency (restrooms, running water, fountains, rain, waterfalls 
and swimming). fNIRS oxygenated hemoglobin (O2Hb) data 
were obtained with a receiver located just above the right 
ear, corresponding to known cortical areas of bladder neu-
roexcitation [2].  Data were �ltered by a 0.1Hz low-pass �lter, 
analyzed to quantify relative changes in neuroexcitation and 
correlated with changes in participant-reported sensation.

RESULTS
Data from individuals with relatively �at O2Hb signals dur-
ing the control period were available for two healthy partic-
ipants and three participants with OAB. Overall, 4/5 partici-
pants (80%) demonstrated an increase in O2Hb during the 
trigger video. This includes 2/3 participants with OAB and 
2/2 healthy participants. An example is presented in Figure 
1 for an OAB participant with a relatively �at O2Hb control 
period (Figure 1A) and an increase in O2Hb during the foun-
tain portion of the trigger video (Figure 1B) that also corre-
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sponded with an increase in reported sensation (Figure 1B, 
red line).  Figure 2 shows a cortical mesh plot of O2Hb from 
another participant with OAB.  In the region of interest (black 
rectangle), the color change from blue (Figure 2A) to green 
(Figure 2B) illustrates an increase in neuroexcitation from the 
start of the control period to the �rst peak during the trigger 
video.

INTERPRETATION OF RESULTS
The results from this pilot fNIRS study revealed that some in-
dividuals with OAB may experience an increase in both neu-
roexcitation and perceived bladder sensation when they are 
exposed to audio-visual urgency triggers.

CONCLUDING MESSAGE
This preliminary study suggests that fNIRS may be feasible 
for the objective quanti�cation of neuroexcitation changes 
evoked by audio-visual triggers of urgency.  Additional stud-
ies are necessary to determine whether non-invasive fNIRS 
can be used to identify patients with brain-associated OAB.

FIGURE 1

Figure 1

FIGURE 2

Figure 2
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EFFECT ON SEXUAL FUNCTION AS WELL 
AS VOIDING FUNCTION AFTER VISUAL 
INTERNAL URETHROTOMY FOR PATIENTS 
OF URETHRAL STRICTURE WITH FAILED 
URETHRAL STENT (MEMOKATHTM )
Kim Y1, Choi J1, Song P1, Ko Y1, Jung H1

1. Department of urology, Urological Science Institute, Yeungnam University 
College of Medicine, Daegu, Korea

HYPOTHESIS / AIMS OF STUDY
A thermo-expandable stent (MemokathTM, Pnn Medical, 
Denmark) have currently used for recurrent bulbar urethral 
stricture. However, many complications which needed re-
moval of stent, such as recurrent stricture, migration of stent, 
encrustation, and infection, have been reported in some 
studies and re-surgical treatment as urethroplasty or visual 
internal urethrotomy have been needed in many cases. Thus, 
we investigated the outcomes of voiding parameters and 
sexual function of visual internal urethrotomy after removal 
of urethral stent (MemokathTM).

STUDY DESIGN, MATERIALS AND METHODS
From January 2011 and December 2015, thirty-�ve patients 
who underwent visual internal urethrotomy immediately 
after removal of urethral stent (MemokathTM) because of 
re-stricture within 1 year were included in this study. Suc-
cessful outcome was de�ned as normal voiding pattern, 
without need of any postoperative procedure until 3 years 
after surgery. We analyzed voiding parameters, including In-
ternational Prostate Symptom Score (IPSS), Qmax, and resid-
ual urine, and sexual function parameter, using Male Sexual 
Health Questionnaire (MSHQ) at preoperative, postoperative 
1 year, 2 years, and 3 years.

RESULTS
The mean age was 47.5±11.6 years and the mean inter-
val between implantation and removal of urethral stent 
(MemokathTM) was 7.4±2.6 months. After removal of stent, 
all of patients newly had urethral stricture and stricture por-
tions were reported in follows: 14 anterior stricture; 21 bul-
bo-membranous stricture and the mean stricture lengths 
were 8.4±6.5 mm. The recurrence free survival (RFS) rate was 
98.71%, 94.48%, and 87.19% at 1, 2, and 3 years, respectively. 
No di�erence in RFS was observed regarding the site of stric-
ture (log-rank, p=0.497). With voiding parameters, total IPSS, 
QoL, Qmax, and PVR signi�cantly improved after postopera-
tive 1 year (p=0.009, <0.001, <0.001, and 0.01, respectively). 

In terms of sexual function, erection and satisfaction domain 
score were signi�cantly improved after postoperative 1 year, 
compared with urethral stent (p<0.001 and p=0.032, respec-
tively).

INTERPRETATION OF RESULTS
All patients who underwent removal of the thermo-expand-
able urethral stent had newly urethral stricture, with not pre-
vious urethral stricture. Location of stricture was proximal 
and distal end part of urethral stent and we hypothesized 
that it is because each end part of urethral stent were wider 
than the body of urethral stent. After VIU, the recurrence free 
survival (RFS) rate of urethral stricture was 98.71%, 94.48%, 
and 87.19% at 1, 2, and 3 years, respectively.

CONCLUDING MESSAGE
Although there are many cases that thermo-expandable ure-
thral stent (MemokathTM) is removed by re-stricture, visual 
internal urethrotomy immediately after removal of urethral 
stent is an e�ective surgical treatment of reconstruction with 
a high recovery rate of sexual function as well as high suc-
cess rate and few complications.
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A RETROSPECTIVE STUDY ANALYZING THE 
EFFECT OF TRANSCUTANEOUS TIBIAL NERVE 
STIMULATION FOR ADULTS WITH IDIOPATHIC 
UNDERACTIVE BLADDER

Bouchard B1, Tu L1

1. University of Sherbrooke

HYPOTHESIS / AIMS OF STUDY
The aim of this study is to explore the e�ect of transcutane-
ous tibial nerve stimulation (TTNS) in the treatment of idio-
pathic underactive bladder (iUAB) with regards to symptom 
and quality of life (QoL) improvement, as well as to compare 
its e�ectiveness with peripheral nerve evaluation (PNE) in 
order to better select patients for sacral neuromodulation 
(SNM).
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STUDY DESIGN, MATERIALS AND METHODS
This is a retrospective, single-center study of patients with 
a clinical and urodynamic diagnosis of iUAB without blad-
der outlet obstruction (BOO) who are on the waiting list for 
SNM. The patients followed a 3-week TTNS treatment. A one-
hour long session per day was completed for the �rst week, 
followed by 3-4 hour-long sessions daily for weeks 2 and 3. 
Voiding diaries (daily urinary frequency, voided volume per 
micturition, number of daily self-catheterizations and post-
void residual volume (PVR)) were collected at baseline, week 
1 and week 3. Changes in UAB symptoms were measured 
with validated scoring instruments [Patient Global Impres-
sion of Improvement (PGII)]. Baseline demographic varia-
bles, urodynamic parameters such as bladder contractility 
index (BCI), previous treatments and adverse e�ects were 
also studied. 

Descriptive data were reported as median values and per-
centiles when they were quantitative or with counts and per-
centages when they were qualitative. Statistical analysis was 
carried out with the SPSS 2.4 software.

RESULTS
A total of 24 patients were included in the study. The median 
age was 67 years old(Q153, Q370) and 20(83%) were male. 
The median BCI at diagnosis was 56. 

19 patients completed their bladder diaries. Overall, 9(47.4%) 
patients had an increase in voided volume per micturition 
(Q1 12.7 mL; Q3 53.9 mL); 14(73.7%) patients saw an increase 
in their daily voiding frequency (Q1 1.6 voids/day; Q3 3.1 
voids/day); 11(68.8%) patients had a decrease in the PVR (Q1 
-112.1 mL; Q3 -31.9 mL), and 4(21.1%) saw a decrease in the 
number of daily self- catheterizations (Q1 -1.7 catheteriza-
tions/day; Q3 -0.9 catheterizations/day). 

The changes from baseline to week 1, and from week 1 to 
week 3, respectively, were as follows: 5(26.3%) and 9(50.0%) 
had an increase in voided volume per micturition; 14(73.7%) 
and 9(50.0%) saw an increase in their daily voiding frequen-
cy; 7(43.8%) and 11(68.8%) had a decrease in the PVR, and 
9(47.4%) and 3(16.7%) saw a decrease in the number of daily 
self-catheterizations. (See table 1)

19 patients had PNE after the TTNS trial. 3(12.5%) had a fail-
ure, 11(45.8%) had a success, and 5(20.8%) are still undergo-
ing the PNE trial. 

17 patients completed the PGII questionnaire and 9(37.5%) 
patients had no improvement, 5(20.8%) patients reported 
a moderate improvement and 3(12.5%) patients reported a 
signi�cant improvement.

INTERPRETATION OF RESULTS
Despite the fact that it can have damaging health impacts 
such as Lower Urinary Tract Symptoms (LUTS), urinary tract 
infections, urinary retention and renal failure, and that it 
generates negative e�ects on quality of life, UAB remains 
relatively underresearched [1]. Treatment options for UAB 
are sparse and often unsatisfactory. SNM is the only FDA ap-
proved treatment for non-obstructive urinary retention [2]. 
Studies have demonstrated the e�ectiveness and safety of 
TTNS in overactive bladder (OAB), but no clinical trials have 
been reported for iUAB. 

This study demonstrates that TTNS could be a potential 
treatment for some iUAB patients without BOO. Indeed, a 
good proportion of patients saw improvements in all blad-
der diary parameters. There is also a considerable range 
and variability of responses among patients. Further studies 
looking at baseline demographic and/or urodynamic char-
acteristics of patients in order to better understand this vari-
ability would be interesting. 

The reason why sessions were increased from 1 hour to 3 
hours between week 1 and week 2 was to better reproduce 
the continuous stimulations of PNE and SNM. The increase 
in duration of treatment also aimed to increase the e�ec-
tiveness of TTNS. Our results show that the voided volume 
and the PVR were improved with increased duration of TTNS 
sessions. On the other hand, voiding frequency and number 
of daily catheterizations had greater improvements between 
baseline and week 1 of treatment.  

The proportion of patients who had improvements in blad-
der diary parameters (47%, 74%, 21% and 69% for voided 
volume per micturition, voiding frequency, number of dai-
ly catheterizations and PVR, respectively) is comparable to 
the success rate of PNE in this study (46%). Although larger 
studies would be needed to con�rm it, our study demon-
strates that TTNS could also be used as a tool to better se-
lect patients for SNM. In addition, TTNS is much less invasive, 
time-consuming and costly than PNE [3]. 

Our study is not without its limitations, such as the small 
sample size, the absence of a control group and the possibili-
ty for selection bias. Indeed, a larger sample size would allow 
us to establish statistical signi�cance levels in order to com-
pare the bladder diary parameter changes over the course of 
the treatment, as well as to decrease inter-patient variability. 

Despite this, our study demonstrates the potential of TTNS 
as a treatment for iUAB without BOO. Further studies with 
greater power and/or conducted prospectively should be 
pursued to better assess its clinical e�cacy.
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CONCLUDING MESSAGE
To our knowledge, this is the �rst study that evaluates the 
e�ectiveness of TTNS as a treatment for iUAB. Some patients 
have shown encouraging results, and further studies should 
be conducted in this direction to establish its clinical e�cacy.

FIGURE 1
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THE MECHANISM OF ACTION OF THE 
UNIQUELY DESIGNED PROSTATIC URETHRAL 
LIFT IMPLANT
Rukstalis D1, Chin P2, Rochester M3, Woo H4
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HYPOTHESIS / AIMS OF STUDY
The prostatic urethral lift (PUL) using UroLift® implants has 
been shown to provide rapid, signi�cant, durable improve-
ment of symptoms from benign prostatic hyperplasia (BPH). 
Since little has been published about the short-term and 
long-term mechanism of action of the implants, animal and 
clinical studies and post-market data were analyzed to eluci-
date these points.

STUDY DESIGN, MATERIALS AND METHODS
4 PUL patients underwent cystoscopy at 6-27 months 
post-procedure. Prostatic tissue was then resected from 
these patients at 13-43 months for symptom return, and  
histopathology was performed on the tissue surrounding 
the excised implants. In animal studies, 24 dogs underwent 
PUL and histopathology was used to examine the tissue 
surrounding the implants excised at 1, 3, 6 and 12 months. 
Worldwide post-market data from April 2018 to September 
2019 were reviewed for implant migration, encrustation, and 
breakage

RESULTS
Clinical cystoscopy shows a widened urethra and retracted 
lobes when the implant capsular tab (CT) is anchored on 
the capsule and the urethral endpiece (UE) compresses the 
urothelium. Canine histopathology shows that this localized 
tissue compression decreases blood �ow, inciting benign 
lobular atrophy (Figure 1) that continues until compres-
sion is relieved. Human data showed similar results. Heal-
ing begins immediately post-implantation with 1) tissue 
compression that results in decreased blood �ow, followed 
by 2) minimal-mild chronic in�ammation at 1 month which 
decreased to minimal chronic in�ammation by 12 months, 
3) moderate lobular atrophy beginning at 1 month post-im-
plantation and increasing at 12 months, and 4) minimal-mild 
�brosis �rst seen at 6 months post-implantation which is sta-
ble through 12 months. Canine and human tissue histopa-
thology also shows no encrustation or necrosis and a stable 
healing process marked by minimal-mild chronic in�amma-
tion, �brosis, lobular atrophy, and implant epithelialization. 
The UE invaginates into the tissue and typically becomes 
epithelialized. Post-market data from over 400,000 implants 
demonstrate no cases of migration after a successful deploy-
ment, a 0.005% rate of stone formation from encrustation 
and a 0.004% breakage rate.
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INTERPRETATION OF RESULTS
The PUL implants utilize a mechanical mode of action by 
attaching onto the �bromuscular capsule and peri-urethral 
tissue, thus widening the urethra. Human and animal histo-
pathology data and post-market analysis indicate that the 
implants are benign and safe with no cases of implant mi-
gration, and minimal risk for stone formation or breakage. 
The healing process is stable and begins with minimal-mild 
chronic in�ammation which decreases by 12 months; tissue 
remodeling occurs beginning with moderate lobular atro-
phy at 1 month and continues until the tissue acclimates to 
compression.

CONCLUDING MESSAGE
Results from human and animal tissue analysis and 
post-market worldwide data indicates the benign, non-ir-
ritative nature of this non-thermal approach. The implants 
cause localized compression that induces remodeling,  scar-
ring and �brosis, and when placed properly, safely a�ects 
these changes with minimal risk of migration, encrustation, 
or breakage.

FIGURE 1

Canine hispathology reveals localized compression and tissue remode-
ling caused by PUL implants
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IS REZUMTM WATER VAPOUR ABLATION 
THERAPY SUITABLE OPTION FOR MEN WITH 
LARGER PROSTATE GLANDS?
Abdelmotagly Y1, Noureldin M1, Paramore L1, Johnston M1, Govindaraj R1, 
Emara A1, Hindley R1

1. Basingstoke and North Hampshire NHS Foundation trust, UK

HYPOTHESIS / AIMS OF STUDY
With increasing life expectancy for men and improved health 
care systems, there has been a growing demand for manag-
ing age related diseases; one of the most common being 
Benign Prostatic Hyperplasia (BPH). In a large proportion of 
BPH patients, prostate enlargement causes bladder out�ow 

obstruction (BOO), resulting in troublesome lower urinary 
tract symptoms (LUTS). This can have a signi�cant impact on 
a patient’s’ quality of life (QoL).

Rezum is an ablative water vapour minimally invasive treat-
ment for symptomatic benign prostatic enlargement (BPE). 
There is little in the literature to describe or support the ef-
�cacy of steam vapour for treating larger prostate volumes. 
We report on our UK experience following Rezum tissue ab-
lation on a cohort of patents with large glands.

STUDY DESIGN, MATERIALS AND METHODS
Data collected prospectively for 475 patients, those have 
been categorized according to prostate volume into 2 
groups (group 1:  glands <80mls - and Group 2:  glands 
>80mls). Median age for group 1 and 2 was (67&68 years) re-
spectively, with average prostate volume of 48 cc for group 1 
and 95 cc for group 2.

Both Objective parameters (�owmetry/ post voiding/ blad-
der scan/ reduction in prostate volume) and subjective 
parameters (IPSS/ QOL) has been recorded and compared 
between both groups. Patients were followed for up to 24 
months with a minimum follow up of 6 months and data in-
terpretation for comparison was used at point of 12 month.

Independent t-test used to compare both groups using 
SPSS-17 software.

RESULTS
389 were in group 1 whilst 86 were in group 2. Average in-
crease in �ow rate was 73% (from 10.8 pre-operatively to 
18.7 at 12 months) in group 1 and there was 81 % increase in 
group to (from 8.7 to 15.8) with no statistical di�erence be-
tween both groups (p=0.321) (Fig 1). Residual urine showed 
reduction of 29% (from 165 cc pre-operatively to 116 cc post 
operatively) in group 1 and 46% (from 151 to 81 cc) in group 
2. IPSS showed improvement of 17 point on the scale in 
both groups (from 21 preoperatively to 4 post operatively) 
in group 1 and (from 20 to 3) in group 2(Fig 2).Patients in 
both groups had signi�cant improvement in their QOL (from 
4.5 to 1.3) and (from 4.7 to 0.8) in group 1 and 2 respectively. 
Prostate volume reduction was 29% in group 1 (from 48 cc to 
34 cc) and 32% (from 95 cc to 64 cc) in group 2

INTERPRETATION OF RESULTS
The outcomes of our study are con�rming similar early re-
sults for this technique when treating larger prostate vol-
umes > 80 cc in both objective and subjective parameters. 
This is more favourable when compared to outcomes from 
a previous study reporting on large gland volumes. (Darson 
et al)
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CONCLUDING MESSAGE
Rezūm system has gained popularity and acceptance among 
many urologists. It is quick to perform and with a short learn-
ing curve. This treatment modality that can be adopted as 
an o�ce or ambulatory outpatient procedure with minimal 
transient perioperative side e�ects, and an e�ective and du-
rable alleviation of urinary symptom with favourable safety 
pro�le including preservation of erectile and ejaculatory 
function.

In this series of Rezum water vapor thermal therapy for BPH 
tissue ablation our analysis has demonstrated non inferi-
ority in treating > 80 cc glands. The symptomatic improve-
ment and favorable side e�ects pro�le previously reported 
for gland volumes of 30-80mls appears to extend to larger 
gland sizes.

FIGURE 1

Qmax follow up in small and large glands

FIGURE 2

IPSS follow up in small and large glands
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PREOPERATIVE POST-VOID RESIDUAL 
URINE IN THE ASSESSMENT OF THE MALES 
CANDIDATES FOR TRANSURETHRAL 
RESECTION OF THE PROSTATE: CLINICAL 
INFLUENCE AND ASSOCIATION WITH 
OUTCOMES AFTER 2 YEARS FOLLOW-UP
Rubilotta E1, Balzarro M1, Gubbiotti M2, Cerrato C1, Soldano A1, Antonelli A1
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HYPOTHESIS / AIMS OF STUDY
Post-void residual (PVR) urine is a common part of the rou-
tine clinical assessment in males with lower urinary tract 
symptoms (LUTS). Aim of this study was to assess the clinical 
role, the values, and the correlation with other main pre-op-
erative examinations of the pre-operative PVR in males un-
derwent transurethral resection of the prostate (TURP) and 
the related outcomes after the procedure.

STUDY DESIGN, MATERIALS AND METHODS
This was a prospective study involving males with LUTS can-
didates for TURP. Patients underwent medical and urological 
history. Both pre-operative evaluation and the 2-year fol-
low-up consisted in: peak �ow (Qmax), PVR, PVR-ratio as the 
ratio of PVR to bladder volume (BV: voided volume (VV) + 
PVR), and the International Prostate Symptoms Score (IPSS) 
Questionnaire. Patients were also distributed in 5 groups, 
according to pre-operative PVR thresholds: i) PVR 0-50ml; 
ii) PVR 51-100ml; iii) PVR 101-150ml; iiii) PVR 151-200ml; iiiii) 
PVR>200ml. Statistical analysis was performed using T-test, 
Wilcoxon test, one-way ANOVA test, Kruskal-Wallis Test.

RESULTS
Patients enrolled in the study were 100 (mean±SD age: 
68.8±8.7 yrs). At baseline, 38/100 patients (38%) showed a 
PVR <50 ml, in 62/100 patients (62%) the PVR was <100 ml, 
while 37/100 patients (37%) had a PVR between 51-150 ml 
and 25/100 patients (25%) a PVR >150 ml. A signi�cant im-
provement in VV, Qmax, PVR and IPSS score (p<0,001) was 
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documented in all patients (Table 1). No signi�cant di�er-
ence was found in Qmax and IPSS score among the groups, 
in both pre-operative and post-operative assessment. In 
each group we found a signi�cant improvement in Qmax 
and IPSS score after prostate resection, particularly in PVR 
<150 ml or >200 ml (p<0,001; Table 2). Table 2 shows how 
PVR decreased signi�cantly after TURP in all the groups ex-
cept in the Group i (PVR 0-50ml). This �nding may be related 
to the low pre-operative PVR.

INTERPRETATION OF RESULTS
This study demonstrated the controversial clinical role of 
pre-operative PVR. Indeed, the majority of the candidates 
for TURP showed a low pre-operative PVR (<100 ml), de-
spite both pre-operative uro�owmetry and IPSS score were 
pathological. Thus, pre-operative PVR was poorly correlated 
to micturition patterns and to urinary symptoms. Males un-
derwent prostate resection notwithstanding the low values 
of pre-operative PVR, and therefore uro�owmetry outcomes 
and urinary symptoms had the main in�uence on the clini-
cal decision-making. Furthermore, the patient’s outcomes at 
2-years follow-up were not a�ected by the pre-operative val-
ues of PVR, and Qmax and IPSS score improved after TURP re-
gardless of pre-operative PVR. This �nding suggests that PVR 
may be not always correlated to voiding dysfunctions and 
should be considered only as one part of the examinations 
of the pre-operative assessment of the males with LUTS. On 
the other hand, it is remarkable that the PVR volumes, when 
pre-operatively higher than 50 ml, always decreased after 
TURP and that the mean post-operative PVR lowered to less 
the 50 ml. Thus, in patients with no more bladder outlet ob-
struction, mean PVR was less than 50 ml, regardless of the 
amount of the pre-operative PVR. This data may indicate that 
patients with pre-operative PVR higher than 50 ml may be at 
risk of voiding dysfunctions, but that the severity of voiding 
dysfunctions is not correlated to the higher PVR volumes. 
Further data are needed to con�rm this �nding.

CONCLUDING MESSAGE
Pre-operative PVR is a controversial clinical parameter in the 
assessment of men with LUTS. Only a minor part of the can-
didates for TURP showed a high pre-operative PVR. Pre-oper-
ative PVR did not signi�cantly in�uenced prostate resection 
outcomes and was poorly correlated to pre-operative mic-
turition patterns and urinary symptoms. Thus, this param-
eter should be considered only as one part of the pre-op-
erative investigations in the assessment of the males with 
LUTS. Mean PVR decreased after prostate resection, and our 
data suggest that a PVR higher than 50 ml could be a sign of 
pathological bladder emptying, but that higher volumes of 
pre-operative PVR are not correlated to the severity of the 
disease. Further data are needed to con�rm this �nding.

FIGURE 1

Table 1. Outcomes of males underwent TURP
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SYMPTOMS AND NONINVASIVE TEST 
PARAMETERS THAT DIFFERENTIATE 
DETRUSOR UNDERACTIVITY FROM BLADDER 
OUTLET OBSTRUCTION IN MEN WITH LOWER 
URINARY TRACT SYMPTOMS
Takahashi R1, Takei M2, Namitome R3, Imada K1, Eto M4
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Kyushu University

HYPOTHESIS / AIMS OF STUDY
Detrusor underactivity (DU) and bladder outlet obstruction 
(BOO) are the two major cause of voiding symptoms in el-
derly men. Because the treatment strategies of these two 
conditions are quite di�erent, di�erential diagnosis is very 
important. Although pressure �ow study (PFS) is a useful 
tool for the diagnosis of DU and the di�erentiation of these 
two conditions, it is not so popular among general urologists 
due to it’s invasiveness and complexity. Therefore, noninva-
sive approaches to di�erentiate DU from BOO have been 
demanded. In the present study, we focused on how to dif-
ferentiate DU from BOO without PFS and tried to �nd the 
symptoms and noninvasive test parameters that are useful 
for the di�erentiation of DU from BOO using a large data-
base of male patients undergoing PFS.
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STUDY DESIGN, MATERIALS AND METHODS
The clinical data of male lower urinary tract symptoms (LUTS) 
patients who underwent PFS between January 2010 and 
January 2017 were reviewed. We included 909 men who un-
derwent PFS and had their international prostate symptom 
score (IPSS) and their free-uro�owmetry (UFM), post-void re-
sidual urine volume (PVR) and prostate volume (PV) results. 
Using these data, the signi�cant symptoms and noninvasive 
test parameters associated with DU or BOO were examined. 
DU was de�ned as bladder contractility index (BCI = detrusor 
pressure at maximum �ow (PdetQmax)+5Qmax) < 100. BOO 
was de�ned as BOO index (BOOI = PdetQmax-2Qmax) > 40. 
Pure DU was de�ned as BCI < 100 and BOOI ≤ 40, whereas 
pure BOO was de�ned as BCI ≥ 100 and BOOI > 40. Patients 
with urodynamic diagnosis of detrusor overactivity (DO) 
were excluded in pure DU and pure BOO analysis following 
the previous studies1,2).

RESULTS
Multivariate logistic regression analysis showed that DU pa-
tients were older, had a smaller PV, lower urgency symptom 
score (IPSS Q4), higher weak stream symptom score (IPSS 
Q5) and lower Qmax compared to non-DU patients. Con-
versely, BOO patients had a larger PV, higher IPSS Q4, higher 
IPSS Q5, lower Qmax, and higher PVR compared to non-BOO 
patients. These results suggest that three factors including 
older age, smaller PV and lower IPSS Q4 would be the useful 
predictive factors to di�erentiate DU from BOO. We also clas-
si�ed patients into pure DU and pure BOO and compared 
their parameters. As shown in Table 1, univariate and multi-
variate comparison of the parameters between pure DU and 
pure BOO patients showed that older age, lower PV and low-
er IPSS Q4 were the independent predictors. Optimal cut-o� 
values for age (74 years), PV (34.8 ml) and IPSS Q4 score (1) 
were determined by ROC curves and patients were cate-
gorized according to the number of signi�cant predictors 
(score 0-3). As shown in Figure 1, the probability of having 
DU increased and the probability of having BOO decreased 
as the score increased.

INTERPRETATION OF RESULTS
First, we examined the signi�cant factors between DU and 
non-DU patients, and also examined the signi�cant factors 
between BOO and non-BOO patients. These results showed 
that urgency symptom score (IPSS Q4) and PV were signif-
icantly lower in DU patients and were signi�cantly higher 
in BOO patients, showing the opposite responses between 
DU patients and BOO patients. In addition, older age was 
the signi�cant factor only in DU patients. On the other hand, 
higher weak stream symptom (IPSS Q5) and lower Qmax 
were observed in both DU and BOO patients. Therefore, we 
considered that three factors, namely older age, smaller PV 
and lower urgency symptom score (IPSS Q4) would be the 
signi�cant factors to di�erentiate DU from BOO. Second, we 
evaluated that the signi�cant factors between pure DU and 
pure BOO patients. As shown in Table 1, older age, lower PV 

and lower urgency symptom score (IPSS Q4) were the signif-
icant factors, which were the same results as those obtained 
in our �rst analysis. Taken together, we considered that three 
factors, namely, older age, smaller PV, and less urgency 
symptom (IPSS Q4) would be the predictive factors to di�er-
entiate DU from BOO.

CONCLUDING MESSAGE
Three factors, namely, older age (≥ 74 years old), smaller 
PV (≤ 34.8 ml), and lower urgency symptom (IPSS Q4) (≤ 1) 
would be the useful predictive factors to di�erentiate DU 
from BOO. A combined evaluation of these factors might be 
useful for the di�erentiation of DU from BOO.

FIGURE 1
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FIGURE 2
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DO CHRONIC DISEASE AFFECT LOWER 
URINARY TRACT SYMPTOMS? RESULTS FROM 
THE KOREAN COMMUNITY HEALTH SURVEY
Kim K1, Lee J2, Choi B2, Moon H1
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HYPOTHESIS / AIMS OF STUDY
Lower urinary tract symptoms (LUTS) occur in 20-50% of peo-
ple and decrease quality of life. Clinical observations indicate 
that manychronic diseases seem to be associated with LUTS. 
To evaluate the relationships between LUTS and Chronic 
disease [Hypertension (HTN), Diadetes mellitus (DM), Dys-
lipidemia (DL), Stroke, Myocardial Infarction (MI), Arthritis, 
Osteoporosis, Glaucoma, Depression] in Korean men.

STUDY DESIGN, MATERIALS AND METHODS
In this study, we analyzed raw data from the Korean Com-
munity Health Survey (KCHS) performed by the KCDC from 
August to November 2011. This survey targets South Kore-
ans older than 19 years of age and was performed based on 
1:1 direct interviews using Computer Assisted Personal In-
terviewing (CAPI). KCHS has performed this survey to gener-
ate regional health statistics since 2008. Aged over 40 years 
of south Korean men was 73,643, excluding 1,002 whose 
question items were not completed, 8,006 were incomplete 
and complete of doctor-diagnosed BPH and current-treat-
ment status, and 196 were incomplete status of BPH treat-
ment leaving a �nal sample of 64,439 respondents whom 
interviews were conducted using questionnaires. Trained 
interviewers performed face-to-face surveys using comput-
er-assisted personal interviewing, the International Prostate 
Symptom Score (IPSS), and standard questions. We assessed 
the relationships of Chronic disease with LUTS.

RESULTS
We observed higher IPSS scores in participants who en-
gaged in HTN (n=17,111 [24.1%], IPSS=4.17±6.02) than 
in those who was negative to HTN (n=47,314 [75.9%, 
IPSS=2.58±4.70). Other chronic diseases showed higher IPSS 
scores compare to none holders. DM patients showed high-
er storage and voiding symptom scores compare no none 
DM patients. In DL patients, none DL patients showed higher 
storage symptom scores who have storage symptoms com-
pare to DL holders. Other chronic diseases showed higher 
storage and voiding symptom scores in group of present-
ing storage and voiding symptoms. In multivariable logistic 
regression analysis, we detected no relationship between 
LUTS and Chronic disease. Most of chronic disease were 
related with LUTs and severity. Depression showed highest 
odds ratio (moderate: 2.13; 95% con�dence interval [CI], 
2.13–2.13; P<0.001, severe: 1.58; 95% CI, 1.58–1.58; P<0.001). 
However, Osteoporosis showed irrelevant �gure (moderate: 
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0.98; 95% con�dence interval [CI], 0.98–0.98; P<0.001). Most 
of Chronic diseases have related with storage symptoms and 
voiding symptoms. Arthritis and glaucoma showed relation-
ship with storage symptoms (1.71; 95% con�dence interval 
[CI], 1.52–1.93; P<0.001, 1.65 ; 95% CI, 1.28–2.13; P<0.001, 
respectively). Participants with depression presented strong 
relationship with voiding symptoms ( 2.11; 95% con�dence 
interval [CI], 1.65–2.7; P<0.001).

INTERPRETATION OF RESULTS
Most of chronic diseases had relationship with LUTS. Arthri-
tis, stroke, and depression were associated with a greater se-
verity of LUTS. Arthritis and glaucoma were also related to 
storage symptoms. Also, depression presented strong rela-
tionship with voiding symptoms.

CONCLUDING MESSAGE
Chronic diseases need to be considered in clinics with LUTS 
and further studies should be necessary.

FIGURE 1
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EFFECT OF VITAMIN D SUPPLEMENTATION 
ON URINARY INCONTINENCE AND 
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HYPOTHESIS / AIMS OF STUDY
A small number of observational epidemiologic studies indi-
cate that vitamin D insu�ciency is associated with increased 
prevalence and incidence of urinary incontinence (UI) and 
overactive bladder (OAB) in men but limited clinical trial data 
are available regarding supplementation with vitamin D and 
UI or OAB [1-2]. We leveraged a unique opportunity to test 
vitamin D supplementation as a possible preventive treat-
ment to reduce UI and OAB among older men, in an ancillary 
study of men enrolled in a nationwide vitamin D and ome-
ga-3 prevention trial for cancer and cardiovascular disease, 
the VITamin D and omegA-3 TriaL (VITAL) [3]. Our objectives 
were to evaluate the e�ects of vitamin D supplementation 
on UI and OAB prevalence after 2 and 5 years of supplemen-
tation, including secondary analysis of men with low serum 
vitamin D levels prior to randomization. We hypothesized 
that older men assigned to vitamin D would have lower 
prevalence of UI and OAB than men assigned to placebo af-
ter 2 and 5 years.

STUDY DESIGN, MATERIALS AND METHODS
We performed a pre-speci�ed ancillary study to VITAL, a 2 x 
2 factorial randomized trial conducted among 25,871 men 
and women recruited between November 2011 and March 
2014 from all 50 US states. Follow-up was completed in Jan-
uary 2018. Randomized vitamin D treatments included: 1) 
vitamin D3 (cholecalciferol) at a dose of 2000 IU/day, and 2) 
placebo. Validated UI questions (frequency and type) and 
OAB questions (urgency, frequency, and nocturia) were as-
sessed in year 2 and year 5 at the trial close. The pre-speci-
�ed outcomes were the prevalence of UI at year 2 and year 
5, along with OAB assessed only at year 5, with subgroup 
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analysis for men with low pre-randomization serum levels of 
vitamin D (25OHD<30 ng/mL). Among the 12,786 men rand-
omized, UI data were available from 11,486 at year 2, 10,474 
men at year 5; with OAB data on 5,732 at year 5 (OAB items 
were added late in the questionnaire follow-up). For the pri-
mary analyses, men were analyzed according to their rand-
omization to vitamin D supplementation or placebo using 
the intention-to-treat principle, along with similar analyses 
among men with 25OHD biosamples at baseline.

RESULTS
As expected, no sociodemographic di�erences were seen 
between men randomized to vitamin D versus placebo 
(mean age = 68 years, 24% racial/ethnic minority), including 
the subset with low plasma 25OHD. At year 5, 41% reported 
UI and 35% reported OAB. Supplementation with vitamin D 
compared to placebo was not associated with lower odds of 
prevalent UI at year 2 and year 5 or prevalent OAB at year 5 
(Table). In men with low 25OHD, no di�erences were found 
in prevalent UI, although there was a borderline signi�cant 
decrease in OAB prevalence (OR 0.83, 95% CI 0.69-1.01, 
p=0.06, Table). For all men and men with low 25OHD, UI type 
(urge, stress, mixed, or other) did not di�er between rand-
omization groups, and prevalence of OAB combined with UI 
did not di�er either (data not shown).

INTERPRETATION OF RESULTS
Vitamin D supplementation of 2,000 IU daily in men was not 
associated with decreased prevalence of any UI, weekly UI or 
OAB symptoms. Among men with low 25OHD levels, there 
was no decrease in prevalence of any UI and weekly UI. How-
ever, among men with low 25OHD, we found a non-signif-
icant trend toward decreased odds of OAB symptoms at 5 
years, which deserves further evaluation.

CONCLUDING MESSAGE
This study provides novel clinical trial data that vitamin D 
supplementation compared to placebo does not substan-
tially a�ect UI or OAB in older men after 2 and 5 years of 
treatment.

FIGURE 1
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RELATIONSHIP BETWEEN CHRONIC 
PERIODONTITIS AND LOWER URINARY 
TRACT SYMPTOMS/BENIGN PROSTATIC 
HYPERPLASIA

Choi J1, Lee J2
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Medicine, 2. Department of Urology, National Police Hospital

HYPOTHESIS / AIMS OF STUDY
Chronic periodontitis (CP) is an infectious disease resulting 
in in�ammation within the supporting tissue of the teeth, 
progressive attachment, and bone loss. Recent data showed 
that CP was related to systemic diseases, such as cardiovas-
cular disease, metabolic syndrome, and endothelial dys-
function. However, there have been scanty data about the 
relationship between lower urinary tract symptoms (LUTS)/ 
benign prostatic hyperplasia (BPH) and CP. This study was 
conducted to investigate the relationship between CP and 
LUTS/BPH.

STUDY DESIGN, MATERIALS AND METHODS
A total of 208 men in their 40s and 50s who had received a 
health checkup were included. All of the data from the par-
ticipants were collected prospectively. CP was de�ned as 
a 30 % increase in clinical attachment level (CAL)≥4mm of 
the total probed site. And, CAL was de�ned as the distance 
between the cementoenamel junction of the tooth and the 
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deepest aspect of the pocket. All periodontal measurements 
were taken on 6 surfaces per tooth (mesiobuccal, mid-buc-
cal, distobuccal, mesiolingual, mid-lingual, and distolingual) 
in all teeth except the third molars, using a Willams probe. 
All periodontal examinations were performed by a single 
periodontist who was blind urological data. LUTS/BPH was 
assessed using IPSS, transrectal ultrasonography, uro�ow-
metry, and postvoiding residual urine volume. Additionally, 
a full metabolic workup including testosterone was carried 
out. The Mann-Whitney U test and the multiple linear regres-
sion test were used for the evaluation of the relationships.

RESULTS
Median age, total prostate volume, IPSS total score, average 
�ow rate, and maximal �ow rate were 55.0 years old, 29.0 mL, 
9.0, 9.0 mL/sec, and 20.5 mL/sec, respectively. In addition, 
the prevalence of CP was 26.7%. IPSS total, IPSS voiding, IPSS 
storage, and QoL score were signi�cantly higher in patients 
with CP (median [interquartile range], P; IPSS total, 8.0 [5.0-
13.5] vs. 12.0 [7.5-20.5], P=.004; IPSS voiding, 5.0 [2.0-9.0] vs. 
8.5 [4.0-15.0], P=.002; IPSS storage, 3.0 [2.0-5.0] vs. 4.0 [3.0-
6.0], P=.021; QoL, 2.0 [1.0-3.0] vs. 3.0 [2.0-4.0], P=.015). And, 
average �ow rate was signi�cantly lower in patients with 
CP (median [interquartile range] (mL/sec), P; 9.0 [8.0-13.0] 
vs. 8.0 [6.0-11.0], P=.042). After adjusting for age, testoster-
one, prostate volume, glucose, total cholesterol, and waist 
circumference, IPSS total and IPSS voiding score were signif-
icantly and positively related to CP (Estimated, Std. Error, P; 
IPSS total, 4.9498, 1.8573, .0093; IPSS voiding, 4.0077, 1.2835, 
.0025).

INTERPRETATION OF RESULTS
Our data suggest that LUTS/BPH is signi�cantly related to CP. 
Metabolic syndrome, systemic in�ammation, and direct dis-
semination of oral pathogen to prostate would be possible 
explanations for their relationships. For a better understand-
ing of the pathophysiology of LUTS/BPH, further clinical and 
experimental studies would be needed.

CONCLUDING MESSAGE
LUTS/BPH is signi�cantly related to CP.

Funding None Clinical Trial No Subjects Human Ethics Committee NPH 
Helsinki Yes Informed Consent Yes 
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PELVIC FLOOR MUSCLE ACTIVITY IN 
MEN WITH AND WITHOUT PELVIC FLOOR 
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HYPOTHESIS / AIMS OF STUDY
The possible role of pelvic �oor muscle activity in male pelvic 
�oor symptoms has not been studied thoroughly (1), due to 
di�culties in assessing pelvic �oor muscle function in detail. 
These di�culties may be overcome with the Multiple Array 
Probe Leiden (MAPLe), a probe used to detect electromy-
ography (EMG) signals from the di�erent pelvic �oor mus-
cles (2). We explored pelvic �oor muscle activity in men with 
and without lower urinary tract symptoms (LUTS), and with 
and without sexual dysfunction.

STUDY DESIGN, MATERIALS AND METHODS
We conducted an observational cohort study in men with 
and without pelvic �oor symptoms. For this, we invited all 
men aged >16 years, without a terminal disease, limited cog-
nition or psychiatric or psychological problems, who lived in 
a Dutch municipality, to complete a questionnaire. 

The International Consultation on Incontinence Question-
naire male LUTS Module (ICIQ-mLUTS) was used to assess 
LUTS, and categorize men into a group without symptoms 
(�rst quartile) and a group with severe symptoms (fourth 
quartile). Sexual functioning was assessed using the ‘Sexual 
Health in the Netherlands’ questionnaire and the ICIQ-Male 
Sexual Matters Associated with LUTS Module (ICIQ-MLUTS-
sex). Having erectile and/or ejaculation problems and/or 
pain during intercourse or ejaculation was de�ned as having 
sexual dysfunction. For this we selected sexually active men.

We selected men (aged >21 years), for additional measure-
ments, based on their symptom scores, to allow comparison 
between men with and without symptoms. Measurements 
included a MAPLe assessment, according to the manufactur-
ers’ protocol, including one-minute rest, ten maximum vol-
untary contractions (MVC) held for 1-2 seconds, and three 
sub-maximal endurance contractions held for 30 seconds. 
Raw output data of the MAPLe-measurements were re-
trieved for each of the 24 electrodes. Data were structured 
to assess muscle activity for the puborectal (PR) muscle, ex-
ternal anal sphincter (EAS), pubo- and iliococcygeal muscles 
(PIC) and the urogenital diaphragm (UDF).
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Di�erences in pelvic �oor muscle activity, for the three tasks 
and four muscle groups, between men with and without 
symptoms were analyzed using Mann-Whitney U Tests.

RESULTS
Data from 198 men (mean age 63.0±12.6 years) were avail-
able. Men without LUTS had 3 points or less on the ICIQ-
mLUTS (n=61), men with severe symptoms had scores of 
10 and higher (n=56). In total 158 men were sexually active 
(with or without partner); 75 men were classi�ed as having 
sexual dysfunction.

In men with and without LUTS, no di�erences in pelvic �oor 
muscle activity were recorded during rest-test, but MVC-out-
comes were signi�cantly lower in men with LUTS for PR, UDF 
and PIC (Table 1). During the endurance task, only PIC-ac-
tivity was lower in men with LUTS, whereas other muscle 
groups showed no signi�cant di�erences.

In men with and without sexual dysfunction no signi�cant 
di�erences were found in any of the measurements (Table 
1, Figure 1).

INTERPRETATION OF RESULTS
This is the �rst observational study in the general population 
comparing pelvic �oor muscle activity in men with and with-
out symptoms. Using the MAPLe device, we were able to col-
lect detailed information on pelvic �oor muscle activity for 
the relevant muscle groups and urogenital diaphragm. We 
used purposive sampling to compare men with and with-
out symptoms. As such, this study does not re�ect a random 
sample of the population.

No di�erences were found in men with and without sexual 
dysfunction. This could be explained by the combination of 
di�erent sexual dysfunctions (erectile dysfunction, ejacula-
tion disorders, pain) in the group with symptoms, which may 
have a di�erent origin. We are unaware of other studies on 
this topic to allow comparisons.

Pelvic �oor muscle activity during maximum voluntary con-
tractions was notably di�erent between men with and with-
out LUTS. We have sought for a maximum di�erence, by cat-
egorizing men based on the lower and upper quartile of the 
ICIQ-mLUTS questionnaire. Outcomes of the maximum vol-
untary contraction assessment illustrate lower muscle activ-
ity in puborectal, and pubo- and iliococcygeal muscles, and 
the urogenital diaphragm. Due to the cross-sectional nature 
of this study, no causal associations can be shown. The clin-
ical relevance of the di�erences is di�cult to interpret, as 
no normal values or minimal clinically relevant di�erences 
(MCID) for muscle activities are available. Still, data illustrate 
that di�erences in pelvic �oor muscle activities may indeed 
play a role in male LUTS. Ageing is associated with a decrease 
in proportion of fast-twitch type 2 �bers. This may explain 
the lower muscle activity measured in men with severe LUTS 

during maximum voluntary contraction, as this group is gen-
erally older than men without LUTS.

CONCLUDING MESSAGE
This observational study showed no di�erences in pelvic 
�oor muscle activity in men with and without sexual dys-
function. Men with severe LUTS showed signi�cantly lower 
muscle activity during maximum voluntary contraction than 
men without LUTS. Longitudinal studies are needed to fur-
ther clarify this possible role of pelvic �oor muscle activity 
in male LUTS.

FIGURE 1

Table 1. Pelvic �oor muscle activity (μV) in men with and without pelvic 
�oor symptoms, assessed with the MAPLe device

FIGURE 2

Figure 1. Pelvic �oor muscle activity during maximum voluntary contrac-
tion test in men without (-) and with (+) lower urinary tract symptoms (A) 
and sexual dysfunction (B)
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HYPOTHESIS / AIMS OF STUDY
Pelvic �oor symptoms (PFS) are prevalent and often both-
ersome in both females and males (1,2). PFS include mictu-
rition problems (e.g. urinary incontinence, urgency, voiding 
dysfunction), defaecation problems (e.g. fecal incontinence, 
constipation, obstructed defaecation), sexual problems (e.g. 
erectile dysfunction, ejaculation problems, dyspareunia), 
and genito-pelvic pain. 

Although the pelvic �oor is an anatomical and functional 
unit, and therefore di�erent PFS may co-occur, the literature 
on prevalence of concomitant PFS is scarce. Furthermore, 
PFS is understudied in the male population. We aimed to 
study the prevalence of concomitant PFS in a general pop-
ulation of men.

STUDY DESIGN, MATERIALS AND METHODS
A prospective observational population-based cohort 
study started in May 2019. Eligible participants were invited 
through general practices in a Dutch municipality. This in-
cluded all men aged 16 years and older, except those with 
terminal disease, dementia, cognitive impairment or cur-
rent psychological condition precluding informed consent, 
and those not suitable or too ill to participate based on the 
judgement of the general practitioner. Participants signed 
informed consent before completion of the study question-
naire. The questionnaire included the International Consul-
tation on Incontinence Questionnaire male Lower Urinary 
Tract Symptoms (ICIQ-mLUTS); the Groningen Defaecation 
and Fecal Continence (DeFeC) questionnaire, which includes 
all items for the Wexner score (incontinence and constipa-
tion); item M1 of the ‘Sexual Health in the Netherlands’ ques-

tionnaire; the ICIQ-Male Sexual Matters Associated with LUTS 
Module (ICIQ-MLUTSsex); and items on genito-pelvic pain in 
the pelvic region (location, duration and severity).

For most of these questionnaires, clear cut-o� values are 
lacking. Therefore, we de�ned the presence of LUTS based 
on the upper quartile of ICIQ-mLUTS scores (scores ≥9), and 
defaecation problems on the upper quartile of the combined 
Wexner scores (scores ≥6). Having erectile and/or ejaculation 
problems and/or pain during intercourse or ejaculation was 
de�ned as having sexual dysfunction. Presence of pain in the 
pelvic region was de�ned as having pelvic pain. 

As a result, no prevalence rates of individual PFS could be 
calculated for the study population. For men with PFS, the 
prevalence of concomitant symptoms was calculated. Data 
were presented as a Sankey diagram for each main symp-
tom. So, each diagram starts with the subgroup of men with 
the speci�c PFS. Data were ranked according to the largest 
overlap between symptoms.

RESULTS
In total 11,723 citizens received a postal invitation includ-
ing information about the study. 694 males responded by 
returning informed consent. In total 566 males (mean age 
62.1±13.7 years) completed all PFS parts of the question-
naire. Of these, 212 (37.5%) reported no PFS; the other men 
had one or more PFS. Median ICIQ-mLUTS score was 6.0 
(Interquartile range 3.0-10.0); median Wexner score was 3.0 
(IQR 2.0-6.0).

202 of the 436 sexually active men reported sexual dysfunc-
tion. The Sankey diagram illustrated that 37.1% of men with 
sexual dysfunction reported no concomitant PFS, and 33.1% 
reported defaecation problems with or without LUTS, and 
41.1% reported concomitant LUTS with or without pain or 
defaecation problems (Figure 1A). 

The most frequent concomitant PFS in men with LUTS was 
defaecation problems (Figure 1B): approximately half of all 
men with LUTS also reported defaecation problems. Like-
wise, for men who reported defaecation problems, the main 
concomitant PFS was LUTS (52.2%, Figure 1C).

Pelvic pain was reported by 88 men and showed considera-
ble overlap with both LUTS and sexual dysfunction (Figure 
1D), only 15.9% of men with pain reported no other PFS.

INTERPRETATION OF RESULTS
This is the �rst study in the general population aimed at 
�nding concomitant PFS in men, who not necessarily have 
requested care for their symptoms. The low response rate 
limits generalization of the outcomes. Since clear cut-o� val-
ues are lacking, we were unable to assess the prevalence of 
separate PFS. This was the case especially for LUTS and de-
faecation problems. As the main goal of this study was to 
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�nd clusters of symptoms, we feel that this approach is feasi-
ble, and the study outcome re�ects clinically relevant issues.

We have found a large overlap between the presence of 
LUTS and defaecation problems. In addition, the presence 
of sexual dysfunction coincided with the presence of LUTS 
in 41% and defaecation problems in 33% of cases. These es-
timates were higher than expected and deserve special at-
tention in clinical practice, i.e. when men present with either 
LUTS, defaecation problems or sexual dysfunction, health 
care providers should ask about the other two pelvic �oor 
symptoms.

We found that the vast majority of men with pelvic pain also 
has another PFS, especially LUTS and sexual dysfunction.

The co-occurrence of di�erent PFS could re�ect a common 
cause, but the cross-sectional nature of this survey limits to 
draw conclusions on the causal associations. Longitudinal 
studies are needed to clarify this further.

CONCLUDING MESSAGE
This study in the general population showed a considerable 
overlap between PFS in adult men, especially between LUTS 
and defaecation symptoms, whether or not in combination 
with sexual dysfunction.

FIGURE 1

Figure 1. Sankey diagrams showing concomitant pelvic �oor symptoms: 
sexual dysfunction (A), lower urinary tract symptoms (LUTS) (B), defaeca-
tion problems (C) and pelvic pain (D).
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PILOT STUDY
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HYPOTHESIS / AIMS OF STUDY
The urinary microbiome has only recently been described, 
and its potential relations with health and disease are still 
under investigation. It is reasonable to assume that function-
al abnormalities of the lower urinary tract, such as detrusor 
overactivity or bladder outlet obstruction, could lead to sig-
ni�cant changes in the urinary microbiome. Our aim was to 
conduct a pilot study of a selected group of men with lower 
urinary tract symptoms and correlate their clinical and uro-
dynamic �ndings with the ability to detect and characterize 
the bladder microbiome.

STUDY DESIGN, MATERIALS AND METHODS
We prospectively selected male patients over 50 years of 
age with lower urinary tract symptoms who would be sub-
mitted to urodynamic study due to investigation of LUTS 
(Lower Urinary Tract Symptoms). We collected prostatic spe-
ci�c antigen (PSA) value, post void residual volume (PVR) 
and prostate volume measured by ultrasound. They also 
self-completed the IPSS (International Prostate Symptom 
score) and Overactive Bladder V-8 questionnaires (OAB V8) 
as a way of quantify their symptoms. They were submitted to 
a conventional urodynamic study as recommended by the 
ICS (International Continence society) and then classi�ed as 
having or not detrusor overactivity and bladder outlet ob-
struction. Before the urodynamic study, a urine sample of 50 
ml was collected by aseptic bladder catheterization and sub-
jected to DNA extraction and quanti�cation. To perform the 
sequencing, we ampli�ed the V4 hypervariable region of the 
16s rRNA gene through Polymerase Chain Reaction (PCR) 
and subsequent sequencing in the Illumina® MiSeq system. 
The sequences were clustered into operational taxonomic 
units (OTUs) based on 97% similarity and were identi�ed 
against the SILVA v132 reference database. Then, we evalu-
ated for correlation between OTUs richness and number of 
reads with patients’ symptom scores, age, PVR, prostate vol-
ume, and urodynamic diagnosis.

Exclusion criteria for this study are the presence of any oth-
er abnormality in the urodynamic study than bladder outlet 
obstruction or detrusor overactivity, presence of urethral 
stenosis, diabetes, obesity (IMC > 30), smoking, alcoholism, 
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previous pelvic surgery, any known neurological disease, use 
of diuretics, use of any medications that may have an impact 
on the lower urinary tract function, urinary tract infections 
in the last 12 months, use of antibiotics for any reason in the 
last 6 months, acute or chronic prostatitis  and chronic pelvic 
pain. 

Based on the sample size of published male urinary bacterial 
microbiome studies (n = 10 per group in Nelson et al, 2010)
[1], a total of 12 samples was felt to be practical for fast re-
cruitment considering an initial study.

RESULTS
We collected urine samples from 49 patients. Due to amount 
and/or quality of DNA, 16S rRNA ampli�cation was possi-
ble to be done in 13 samples (26.5%), but only 12 (24.5%) 
yielded results after sequencing. These are described in Ta-
ble 1 and Figure 1. We did not �nd any correlation of suc-
cessful sequencing with the parameters of interest like age 
(63.17±10.63 for positive sequencing vs 64.87±8.50 for neg-
ative sequencing, p=0.574), PVR (49 (5-350) for positive se-
quencing vs 45 (6-925) for negative sequencing, p=0.723), 
IPSS (18.58±6.68 for positive sequencing vs 17.19±7.26 for 
negative sequencing, p=0.560), OAB V-8 (17.67±7.43 for 
positive sequencing vs 15.32±7.54 for negative sequencing, 
p=0,351) , prostate volume (42.5±21.5 for positive sequenc-
ing vs 38.5 ±16.9 for negative sequencing p=0.868), PSA 
(2.02±1.97 for positive sequencing vs 2.11±1.49 for negative 
sequencing, p=0.508),  presence of detrusor overactivity 
(7/12 for positive sequencing vs 14/37 for negative sequenc-
ing. P=0.362) or bladder outlet obstruction (8/12 for positive 
sequencing vs 23/37 for negative sequencing. P=0.950). All 
of our patients had an IPSS score of 9 or more, denoting at 
least moderate LUTS. 

About the caractherization of the bladder urinary micobi-
ome, the predominant phyla were Proteobacteria (10/12 
samples), Firmicutes (9/12 samples) and Actinobacteria 
(8/12 samples). The prevalent families were Enterobacte-
riaceae (10/12 samples), Burkholderiaceae (7/12 samples), 
Sphingomonadaceae (7/12 samples). The Staphylococcus 
genus was present in 58.3% samples. We found 7/12 samples 
(58,3%) with a dominant genus (>50% of the reads belong-
ing to the same genus), thus these samples were considered 
as having a low diversity[2]. The Shannon index is H'=0,918 
(0,003 - 2,436) con�rming the low diversity for this group of 
samples.  Again, we did not �nd any correlation of bacterial 
microbiome composition or diversity with detrusor overac-
tivity, bladder outlet obstruction or any other evaluated pa-
rameter (p>0.05).

INTERPRETATION OF RESULTS
We had a low rate of bacterial identi�cation in urine samples 
(24.5%), although it was comparable to that of a previous 
study[3] with a similar samples collection method (aseptic 
bladder catheterization). Bladder asseptic catheterization is 

described as the best method to evaluate the bladder uri-
nary microbiome[3]. 

The bladder is a low biomass environment and is di�cult to 
identify the microbiome, eventhough we believe that we 
have a microbiome in all patients. Strategies to improve this 
detection rate should be apply in the main study.

This is the �rst study that correlates urodynamic �ndings 
and bladder microbiome. Although we have no correlation 
in this pilot study, this issue should be better evaluated with 
a more robust study that we are carry on nowadays. 

The main �nding is the low diversity in this group of patients 
with LUTS. Low diversity, with a dominant genus, could in-
crease the chance to develop a symptomatic urinary tract in-
fection or chronic in�ammation as described in patients with 
moderate and severe LUTS. Notably, the range of the Shan-
non index (measure of the microbial diversity and expressed 
as H') is high, with two samples with H'>2, that is associated 
with good diversity. It could be a reason why some patients 
with LUTS have recurrent urinary tract infections and others 
don´t have it. But we need a more robust study with di�erent 
design to con�rm this association. 

As weak points, we have a small sample (this is a pilot study) 
and we did not have patients with mild symptoms.

CONCLUDING MESSAGE
We were able to detect and characterize the bladder urinary 
microbiome in only 24.5% of the patients through 16S rRNA 
sequencing in this inital study.  The detection rate has no 
association with age, PSA, symptoms severity, prostate vol-
ume, detrusor overactivity or bladder outlet obstruction. We 
found that the bladder microbiome of most patients with 
moderate and severe LUTS is characterized by low bacteri-
al diversity and this �nding could be linked to some clinical 
caractheristics of this group of patients, like recurrent urinary 
tract infections or chronic in�ammation (prostatitis, benign 
prostatic hyperplasia). Further robust studies with a larger 
number of patients and additional urodynamic parameters 
are needed to obtain de�nitive evidence of this pattern. Ad-
ditionally, this pilot study reveals the need to seek strategies 
to increase the detection rates of the bladder microbiome 
in order to be more representative of the entire population, 
and should ideally include patients with mild symptoms.
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FIGURE 2
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� BEST NON-CLINICAL ABSTRACT
DIMINUTION OF THE SPINAL CORD 
COLLAGEN SCAR WITH CONCOMITANT 
IMPROVEMENT IN GAIT, DETRUSOR-
SPHINCTER-DYSSYNERGIA AND BLADDER 
OVERACTIVITY IN SPINAL CORD CONTUSED 
MICE USING LM22B-10
Ikeda Y1, Zabbarova I1, Kozlowski M1, Birder L1, Kanai A1

1. University of Pittsburgh

HYPOTHESIS / AIMS OF STUDY
Spinal cord injury (SCI), besides resulting in paralysis, can 
induce lower urinary tract (LUT) dysfunctions that are also 
highly debilitating and increase morbidity in a�icted in-
dividuals. Neurogenic LUT dysfunction includes bladder 
overactivity, detrusor-sphincter dyssynergia (DSD), urinary 
retention, frequent urinary tract infections and potential 
damage to the upper urinary tract. Alterations in neurotro-
phin signalling has been shown to play a major role in the 
development of LUT dysfunction. Previous studies have in-
dicated a time dependent downregulation in brain derived 
neurotrophic factor (BDNF) dependent signalling that re-
sults in further deterioration of LUT function [1]. Compen-
sating for the decrease in BDNF may represent a treatment 
for preventing degeneration of LUT function. Thus, our aim 
was to elucidate whether LM22B-10, a selective small mole-
cule agonist of TrkB/C receptors [2], a�ects the development 
of bladder overactivity and DSD in a spinal cord contused 
mouse model.

STUDY DESIGN, MATERIALS AND METHODS
Spinal cord contusion (SCC) surgery and functional assess-
ments: Adult female C57Bl/6 mice (8-12 weeks old) were an-
esthetized using 2% iso�urane, a laminectomy performed, 
and the spinal cord exposed between T9-T10 vertebrae. The 
exposed cord was subjected to severe contusion injury (75 
kDy force; In�nite Horizon Impactor, Precision Instrument). 
Sham controls underwent laminectomy surgeries without 
contusion (N=4). The area partially devoid of column seg-
ments was packed with haemostatic sponge and the muscle 
and skin sutured. After surgery, the animals had their blad-
ders expressed twice daily by gentle abdominal compres-
sion and were given daily prophylactic antibiotics and anal-
gesics for up to one week. Mice were evaluated for hindlimb 
locomotion recovery using the Basso mouse scale [3] at one, 
three, seven, 14, 28 and 42-days following injury. LM22B-10 
was administered by subcutaneous implanted osmotic 

pumps that delivered 5 mg/kg/day of drug (N=8) or vehicle 
(N=9) over a four-week period (Alzet model 1004, vehicle 
consisted of 50% DMSO with sterile saline). Osmotic pumps 
were implanted at the time of SCC surgeries without priming 
which delays drug release by 24-48 hours. At 42 days post 
SCC, mice were subjected to decerebrate cystometrogram 
and external urethral sphincter electromyogram (CMG-EUS-
EMG) recordings to examine bladder and EUS activities, re-
spectively.

Histology: Following cystometric measurements, the urinary 
bladder was dissected out and the mouse transcardially per-
fused with 1 x tris-bu�ered saline (1xTBS) followed by 4% 
paraformaldehyde for perfusion �xation of the spinal cord 
and bladder. Bladders were weighed then further �xed �at 
in a dissection dish with 4% PFA. Spinal cord and bladder 
tissues were stored overnight in 30% sucrose solution then 
embedded in optimal cutting temperature compound for 
cryosectioning. Spinal cord and bladder tissue sections were 
processed for immuno�uorescence to image glial �brillary 
acidic protein (GFAP) and TrkB receptors and/or to Trichome 
staining for visualization of tissue collagen content. Slides 
were imaged using bright�eld montage microscopy (Olym-
pus Fluoview3000) and analyzed using HCImage software 
(Hamamatsu Photonics). Quantitative data were expressed 
as mean ± SEM. Unpaired Student’s t-test determined di�er-
ences between contused vs. sham controls and parameters 
with and without treatment. One-way ANOVA multiple com-
parison was performed to determine between group di�er-
ences followed by Tukey’s multiple comparisons test.

RESULTS
Histological evaluation of spinal cord injury sites showed re-
duced scarring and decreased collagen deposition (Fig. 1A, 
white circles indicate necrotic core) and by void area bound 
by GFAP and TrkB expressing cells in the spinal cords (Fig. 
1B) of LM22B-10 treated mice compared to vehicle controls. 
Furthermore, LM22B-10 treated mice showed improvement 
in hindlimb locomotion recovery at 28- and 42-days post in-
jury compared to vehicle treated group (Fig. 1C). Bladders 
of LM22B-10 treated SCC mice also showed decreased col-
lagen deposition and bladder hypertrophy (Fig. 1E and 1F) 
compared to controls. Continuous �lling CMG recordings in 
chronic SCC mice demonstrated bladder overactivity and 
non-voiding contractions that were not present in sham 
controls (Fig. 2B vs. 2A). EUS-EMG recordings from sham 
mice show a guarding re�ex as bladder pressure increased, 
and decreased EUS tonic activity accompanied by bursting 
as the bladder emptied; characteristic of normal rodent 
voiding (Fig. 2A inset, tonic EUS activity denoted by red ar-
rows). Conversely, vehicle treated SCC mice showed high 
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baseline pressures, consistent non-voiding contractions 
with increased EUS tonic activity during bladder contraction 
which is the hallmark of DSD. (Fig 2B inset). SCC mice that 
received LM22B-10 treatment exhibited reduced numbers 
of non-voiding contractions that correlated decreased tonic 
activity (Fig. 2C) when compared to vehicle controls.

INTERPRETATION OF RESULTS
These data demonstrate that activation of TrkB/C signalling 
by LM22B-10 reduced bladder overactivity and DSD in the 
contused mouse model. Our data showed that contusion 
injury resulted in the formation of large scar regions and 
secondary cysts within the spinal cord that can prevent neu-
ral regeneration. This scar region was smaller in LM22B-10 
treated mice which suggests that the drug may be eliciting 
its positive e�ects by reducing deposition of inhibitory ex-
tracellular proteins around the glial scar and/or promoting 
neural growth.

CONCLUDING MESSAGE
LM22B-10 treatment improved hindlimb function and re-
duced the development of bladder overactivity and DSD in 
chronic SCC mice that correlated with decreased spinal cord 
scar volume and secondary injuries. Targeting neurotrophin 
signalling pathways could hold signi�cant potential as a 
treatment for neurogenic LUT dysfunction.

FIGURE 1

FIGURE 2
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� BEST IN CATEGORY PRIZE "CONTINENCE CARE 
PRODUCTS / DEVICES / TECHNOLOGIES"
MEASUREMENT OF FELINE BLADDER 
PRESSURE AND VOLUME  USING CATHETER-
FREE WIRELESS INTRAVESICAL SENSOR
Majerus S1, Deng K2, Hanzlicek B1, Panda B2, Mrowca J2, Bourbeau D1, 
Damaser M2

1. Louis Stokes Cleveland VA Medical Center, 2. Cleveland Clinic Lerner 
Research Institute

HYPOTHESIS / AIMS OF STUDY
Lower urinary tract neurophysiology research relies on ani-
mal models (e.g. feline) with implanted nerve recording and 
stimulating electrodes. These systems enable conscious re-
cording of peripheral nerve data, e.g. from the dorsal root 
ganglia [1], but there are few options for simultaneous meas-
urements of bladder function. In research animal models, 
catheterization for cystometry requires anesthesia which af-
fects neuro-urological pathways, or animal restraint, limiting 
measurement time and social behaviors surrounding natural 
bladder �lling and micturition. To overcome this limitation, 
we developed a catheter-free, wireless, intravesical sensor 
that is implanted into the bladder lumen of felines and is 
designed to transmit untethered bladder pressure and vol-
ume data in the absence of a wire crossing the detrusor teth-
ering the bladder [2]. This research tool is expected to en-
able studies in physiologically-relevant settings, and would 
allow long-term monitoring of lower urinary tract changes 
in reaction to neuromodulation or pharmacologic interven-
tions. This study validated sensor function and physiologic 
outcomes over 4-week implantations, including untethered 
catheter-free wireless recordings of bladder pressure during 
natural bladder �lling and voiding in felines.

STUDY DESIGN, MATERIALS AND METHODS
A wireless sensor incorporating low-power pressure-sensing 
electronics, platinum electrodes for measuring urine con-
centration and conductance for volume estimation, and an-
tennas for wireless battery recharge and data transmission 
was developed [3]. The sensor transmitted data 10 times per 
second to an external antenna up to 20 cm away. The exter-
nal antenna was connected to a pager-like wearable radio 
for ambulatory data recording. Conscious wireless recharge 
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used a 10-cm inductive coil attached to a rubberized pad 
which could be placed above or below the animal during 
rest. Benchtop and in vitro experiments validated sensor 
performance, wireless transmission and recharge range, and 
anticipated lifespan. Sensors were encapsulated in layers of 
medical epoxy and medical silicone rubber, and sterilized by 
ethylene oxide gas prior to implantation. 

Implantations were performed on 8 male felines: 3 were 
sham implants (no device), 1 implant used an inactive de-
vice, and 3 used active devices measuring 18 mm x 12 mm 
x 5.6 mm. Under iso�urane anesthesia, the bladder was ex-
posed following a midline incision. A 1-cm incision through 
the bladder  dome  was made and a sensor device was in-
serted into the lumen. Following implant, the detrusor was 
sutured to allow water-tightness and the abdominal wall 
and skin were closed in layers. 

Anesthetized cystometry for all felines (device and sham) 
was performed immediately before and after implant sur-
gery, as well as 2 weeks and 4 weeks post-implant to assess 
bladder response to the surgery and device. Cystometry 
used a 3-Fr angioaccess catheter and an external syringe 
pump to infuse room-temperature saline at a rate of 2 mL/
min. An external data acquisition system and pressure trans-
ducer were used to measure reference bladder pressures 
while �lling. Pressure, volume, and saline concentration 
data were transmitted by the implanted sensor through-
out cystometry. Animals were transitioned to propofol an-
esthesia 15 minutes before the start of cystometry; felines 
produced re�ex bladder contractions under this anesthetic. 
Urine samples were also collected at these times and sent for 
laboratory bacteremia and heavy metal assays.

Animals were monitored during acute recovery for 5 days. 
Conscious data collection was performed 3 days per week 
in the 2 animals with active implanted devices, along with 
video recording and photography of movement and voiding 
behaviors. Data collection used a small radio receiver, which 
was attached to a harness worn by the animal for up to 2 
hours. The implanted bladder sensor transmitted data to the 
radio receiver, which was continuously logged to an internal 
memory card. Devices were explanted after 4 weeks.

RESULTS
All animals showed rapid recovery from surgery, returning 
to normal movement within 24 hours. All animals showed 
a similar decrease in bladder capacity (up to 50%) following 
surgery, which resulted in increased bladder spasticity for 2 
weeks after implantation surgery. Evidence for spasticity in-
cluded frequent voiding attempts inside the litter box with 
low voided volumes, or spontaneous squatting behavior 
during otherwise normal ambulation. After 2 weeks all an-
imals resumed normal voiding frequency.

All devices remained patent without obstructing the blad-
der outlet for 4 weeks. One device stopped transmitting 12 
days after implant; the others functioned through 4 weeks. 
In 2 animals that received large detrusor incisions (1 sham 
surgery, 1 device), visual inspection during terminal dissec-
tion showed tissue adhesion which constricted the bladder. 
Surgical technique was altered after this to use a smaller inci-
sion and no further tissue adhesions were observed.

Wireless pressure data was linearly correlated with sponta-
neous re�ex contractions during anesthetized urodynamics 
(R2 = 0.96). Bench testing of the volume sensor showed ac-
curacy within 10 mL and 98% accuracy measuring conduc-
tivity references, but conscious in vivo data showed more 
variability. Conscious data recording was performed on 11 
occasions, producing over 200 minutes of catheter-free pres-
sure and volume recordings.

INTERPRETATION OF RESULTS
Our initial results suggest that small wireless sensors can be 
surgically implanted in the feline detrusor for ambulatory 
monitoring of bladder function. Bladder function was tem-
porarily a�ected by the surgical implantation but probably 
not any further by device implantation. Animals tolerated 
the wearable radio harness well, and moved and used litter 
boxes freely while wearing the backpack recording system. 
Animals also spontaneously rested on the wireless recharg-
ing pad, enabling battery recharge for long periods. This 
suggests that long-term studies would be feasible with ani-
mals sleeping on the recharger system as needed. 

Recorded vesical pressures during video-recorded void-
ing showed the characteristic voiding shape during ani-
mal squatting behaviors. Pressure data were also validated 
against anesthetized catheter measures of vesical pressure 
during anesthetized cystometry. Even without an abdom-
inal pressure sensor, vesical pressure data were accurate 
enough to detect frequency and magnitude of voiding and 
non-voiding bladder contractions. 

The volume sensor in vivo accuracy was signi�cantly im-
paired compared to bench calibration. We believe the inac-
curacy was partly due to in vivo e�ects of current conduction 
through tissue; volume data were thus only accurate enough 
to roughly categorize bladder fullness (e.g. empty vs. full). 
Volume sensor performance will be improved through sen-
sor hardware, software, and form factor changes. 

While anesthetized catheterization a�ects bladder function, 
so does this device implantation due to the need for surgi-
cal implantation. The device volume of 1.2 cm3 displaced a 
negligible volume of urine in the feline bladder with typical 
capacity of roughly 20-50 mL. Therefore, we conclude that 
reduced bladder capacity after implantation is due to a heal-
ing response and bladder capacity seems to recover after 
2 weeks. Healing response is likely dependent on surgical 
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technique, as we found that tissue adhesion which halved 
bladder capacity occurred in those animals in which large 
detrusor incisions were made.

CONCLUDING MESSAGE
Small wireless, intravesical sensors permitted conscious 
catheter-free untethered recordings of bladder pressure in 
felines over 30 days. While in vivo volume data were not re-
liable, changes to the sensor design is expected to enable 
volume measurement in future devices. As a research tool, 
these sensors can be combined with existing neurorecord-
ing systems to improve neurophysiological research of the 
lower urinary tract. Clinical translation of this technology 
could enable urethrally-inserted sensors for wireless ambu-
latory urodynamics in humans without catheters.

FIGURE 1

The wireless pressure and volume sensor (A) was implanted surgically in 
the feline bladder (B). After implanting the device in the detrusor (C,D), 
animals returned to normal behavior within 24 hours (E).

FIGURE 2

Wireless data from freely-moving felines showed voiding and non-void-
ing contractions (A,B). Volume data were inaccurate when animals were 
conscious, but showed correlation to a 10 mL infusion/extraction during 
anesthetized procedures (C).
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REAL-TIME CONDITIONAL SACRAL 
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BLADDER PRESSURE SENSOR
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Lerner Research Institute

HYPOTHESIS / AIMS OF STUDY
Sacral neuromodulation is clinically used for refractory uri-
nary incontinence and generally uses continuous stimula-
tion. Recent studies have indicated conditional SNM, which 
applies stimulation intermittently, can produce equivalent 
functional outcome to continuous SNM [1]. Conditional SNM 
could reduce energy use and is a potential research tool for 
optimizing SNM use. However, conditional SNM requires 
feedback on bladder state (pressure or volume) to enable 
stimulation decisions. 

This proof-of-concept study was to demonstrate feasibili-
ty of automatically triggering SNM using real-time wireless 
bladder pressure data in urologically normal sheep. Sheep 
were implanted with Summit™ RC+S, an implantable re-
search stimulator allowing for sub-second control of stimula-
tion through wireless communication. A minimally invasive 
bladder pressure (MIBP) sensor and a computer algorithm 
detected the onset of bladder contractions and automatical-
ly controlled the Summit device (Figure 1). Continuous and 
four conditional SNM paradigms were tested over 5 days in 
four conscious sheep.

STUDY DESIGN, MATERIALS AND METHODS
The MIBP device used low-power �exible electronics housed 
in a medical silicone housing which curled into a pigtail 
shape after insertion to remain in the bladder. The MIBP 
transmitted vesical pressure data at 10 Hz wirelessly. MIBP 
data were processed by a Context-Aware Thresholding (CAT) 
algorithm in a custom Labview (National Instruments) pro-
gram to detect bladder contractions in real time. The Lab-
view program communicated with the Summit system soft-
ware to remotely control an implanted neurostimulator (INS) 
(Figure 1). 

SNM studies were performed on four Polypay sheep (age: 
15.9 ± 1.1 months; weight: 57.3 ± 2.4 kg). Surgical and uro-
logical monitoring methods were detailed previously [2]. 
Brie�y, animals were anesthetized for bilateral implantation 
of two Model 3889 InterStim® quadripolar leads in S3 (n=2) 
or S4 (n=2) based on intraoperative perianal response to 
stimulation. Leads were connected to the INS (Summit RC+S, 
B35300R). All animals were recovered for at least 30 days pri-
or to the study. 

Sheep stood in a sling frame during repeat, single �ll cystom-
etry to assess bladder capacity at baseline (no stimulation) or 

in response to SNM protocols. Bladder pressure was record-
ed (Mikro-CathTM, Millar, Houston, TX) in 3 sheep through a 
12 Fr �lling catheter (Lubri-Sil®, Bard Medical, Covington, GA) 
and 1 sheep with an 8 Fr catheter due to urethral sensitivity. 
Warmed saline was infused at 30 ml per minute (Flo-Gard 
R pump, Baxter, Deer�eld, IL) until voiding or a pressure of 
30-mmHg was reached. Capacity was de�ned as the saline 
amount infused. 

Sheep remained in the sling frame during insertion of the 
MIBP without analgesia or antibiotics. MIBPs were inserted 
through the urethra similarly to catheterization. After inser-
tion, a wireless antenna was placed near the animal’s hip to 
receive MIBP pressure data. The MIBP was removed using 
conscious cystoscopy. 

Animals received three baseline cystometric �lls followed by 
a random progression of conditional or continuous SNM tri-
als. Baseline capacity per experiment day was calculated as 
the average of 3-6 �lls without stimulation. Testing consisted 
of two conditional physiologic paradigms, two pressure-trig-
gered paradigms, and continuous SNM (Figure 2). For con-
tinuous SNM, stimulation was activated prior to �lling start. 
For physiologically-timed paradigms, SNM was either deliv-
ered during the �rst half of the �ll cycle or the second half of 
the �ll cycle. Fill cycle duration was determined per sheep, 
per day, by averaging initial baseline �lls. Physiologic condi-
tional SNM was triggered manually based on infused blad-
der volume. 

The two pressure-triggered stimulation paradigms were 
oscillating and latched-stimulation. In the oscillating para-
digm, the pressure signal was used to trigger stimulation on 
and o� based on the CAT algorithm. The latched paradigm 
used CAT to detect the start of bladder contractions after an 
initial 30-s lockout period, then started and maintained SNM 
until the void. The lockout period was used to prevent CAT 
false positives due to pressurization artifacts when bladder 
capacity was below 15 mL.

RESULTS
The MIBP was easy to insert and extract and did not cause 
any noticeable discomfort or urinary tract complications. 
Throughout cystometry, the MIBP showed repeatable arti-
facts on initial pressurization (below 15 mL) and after void-
ing. We conclude that the MIBP was measuring contact force 
from the detrusor in addition to bladder pressure which lim-
ited the ultimate pressure accuracy compared to catheter 
values. MIBP data was time-correlated with catheter-meas-
ured contractions.

132 cystometric trials were performed with the MIBP in 
place (55 baseline, 19 continuous SNM, 20 oscillating SNM, 
17 latched SNM, 4 �rst-half SNM, 4 second-half SNM). 13 tri-
als were discarded from analysis due to early voids below 
50% baseline capacity, likely caused by catheter-related 
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spasticity. Pooled analysis showed capacity changes relative 
to baseline of: 157% (continuous SNM), 147% (oscillating 
SNM), 112% (latched SNM), 84% (�rst-half SNM), and 268% 
(second-half SNM). 

In general, the CAT algorithm was su�ciently accurate to de-
tect detrusor contractions, triggering SNM 2.8 times (medi-
an, excluding discarded trials) per bladder �ll cycle. SNM was 
occasionally falsely triggered due to MIBP data reception 
loss or pressurization artifacts. Including all stimulation par-
adigms, a total of 1,224 commands were sent to the Summit 
system. A median latency of 72 ms occurred between data 
received into the Labview system and the implanted RC+S 
pulse generator changing SNM state.

INTERPRETATION OF RESULTS
To our knowledge, this study is the �rst to demonstrate a 
wireless system using real-time bladder pressure data to au-
tomatically trigger SNM. While our approach was limited to 
conscious animals with short-range communication to PC 
software, an integrated system could conceivably be devel-
oped in future work. The median time to send bladder data, 
process it by CAT, and communicate to the Summit system 
was within the range of human reaction time, indicating that 
rapid decisions and activation of SNM is feasible. Occasional-
ly SNM was errantly triggered due to data interruptions from 
the MIBP radio link. Our results indicate basic feasibility of 
automatic, conditional SNM; reliable reception of the feed-
back signal was a critical link of this approach. 

This study’s limitations prevent statistical conclusions on the 
e�cacy or mechanisms of conditional SNM paradigms. It 
was limited to �ve days of observation, tested on only four 
animals, and stimulation paradigms were tested 1-6 times 
per animal. This study also used a urologically normal animal 
model which has been shown to increase bladder capaci-
ty during continuous SNM [2]. Conditional, physiological-
ly-timed SNM has also been demonstrated to a�ect bladder 
capacity in this continent model [3]. However, conditional 
neuromodulation could perform di�erently in the case of an 
incontinent model, and is an area of future research

CONCLUDING MESSAGE
This study showed that both algorithm-controlled and phys-
iologically-timed conditional SNM paradigms were techni-
cally feasible with this system, as conditional SNM was reli-
ably triggered in the sheep. Outcomes from oscillating and 
latched paradigms suggested that some animals responded 
more strongly than others. This could have been due to a 
number of variable but is also representative of clinical use 
as the e�ectiveness of SNM varies between individuals. Fu-
ture research with greater statistical power could quantify 
the e�cacy of conditional SNM for improving bladder ca-
pacity.

FIGURE 1

Closed-loop bladder stimulation used a wireless intravesical sensor and 
a bladder contraction detection algorithm to control an implanted INS 
con�gured for sacral neuromodulation.

FIGURE 2

Stimulation paradigms tested included (A) continuous SNM, and (B) sec-
ond-half SNM, (C) �rst-half SNM, (D) rapid oscillating SNM, and (E) condi-
tional latched SNM.
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RELEASE, AND NOT ACH RELEASE, IN THE 
MOUSE DETRUSOR
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1. University of Bristol, 2. University of Surrey, 3. University of Pittsburgh

HYPOTHESIS / AIMS OF STUDY
Parasympathetic nerve terminals to detrusor muscle re-
lease two excitatory neurotransmitters, acetylcholine (ACh) 
and ATP. In the normal human bladder, ACh fully supports 
contraction due to rapid extracellular breakdown of ATP, 
whereas in bladder pathologies such as overactive bladder 
ATP also contributes to contractile activation [1]. However, in 
most animals, including mice, detrusor from normal bladders 
also has a dual nerve-mediated ATP/ACh component to con-
traction. Thus, in this context, mouse detrusor o�ers a good 
model for overactive human tissue. Phosphodiesterase type 
5 (PDE5) inhibitors like sildena�l inhibit cGMP breakdown 
and reduce the purinergic component of nerve-mediated 
contractions [2]. We hypothesise that increasing intracellular 
cGMP levels by di�erent pathways decreases nerve-medi-
ated ATP release. However, the e�ect on ACh release is not 
known, and this will also be tested. cGMP levels were raised 
by: i) increasing soluble guanylate cyclase activity with the 
activator cinaciguat; ii) reducing its breakdown with sildena-
�l; iii) by addition of a cell permeable cGMP analogue. The 
involvement in any e�ect on the enzyme target for cGMP, 
protein kinase G (PKG), was also investigated.

STUDY DESIGN, MATERIALS AND METHODS
Bladders were dissected from 12-week male C57BL/6 mice, 
and tissue strips, with an intact mucosa, were attached to 
an isometric force transducer and superfused with Tyrode’s 
solution (pH 7.4, with 24 mM NaHCO3/5% CO2 bu�er, 36°C). 
Contractions were generated by electrical �eld stimulation 
(EFS; 0.1-ms pulses, 1-40 Hz, 3-s train every 90 s) that were 
inhibited by tetrodotoxin (1 µM). Drug interventions were 
delivered by the superfusate and the e�ects on nerve-me-
diated contractions measured. Tension amplitude (mN) was 
normalised to preparation weight (mN.mg-1). Nerve-medi-
ated amplitude, plotted as a function of stimulation frequen-
cy, was analysed to generate Tmax, the maximum tension at 
high frequencies and f1/2, the frequency to attain Tmax/2. 
A reduction of Tmax implies an action on force mainly via 
ACh-dependent pathways; an increase of f1/2 implies a force 
reduction mainly via ATP-dependent pathways.  Superfusate 

samples were taken from a �xed point near the preparation 
with minimal mechanical disturbance [2]. ATP release was 
measured across the frequency range using a luciferin-lucif-
erase assay, and ACh release was measured at 20 Hz stimu-
lation using a choline/ACh assay kit (both Sigma). Data are 
mean±SEM and di�erences between data sets were tested 
with repeated measures two-way ANOVA followed by par-
ametric post-hoc tests or Student’s paired t-tests where ap-
propriate; the null hypothesis was rejected at P<0.05.

RESULTS
Cinaciguat (10 µM, Fig. 1A) and sildena�l (20 µM, Fig. 1B) 
both reduced nerve-mediated ATP release, but had no sig-
ni�cant e�ects on ACh release.  Nerve-mediated contraction 
data were consistent with this result, with no e�ect of either 
compound on Tmax, but each an increase of the f1/2 value 
(Fig 1A, B).  The cGMP analogue 8-bromo-cGMP (1 µM) had a 
similar e�ect on ATP dynamics: nerve-mediated ATP release 
was reduced, f1/2 increased (Fig. 2A) and no e�ect on Tmax. 
The PKG inhibitor, Rp-8-CPT-cGMPS (10µM), had no e�ect it-
self on nerve-mediated contractions and ATP release.  It also 
inhibited the e�ects of sildena�l so that there was now no 
decrease of nerve-mediated ATP release and no increase of 
f1/2 values (Fig 2B).

INTERPRETATION OF RESULTS
Three interventions were designed to increased intracellular 
cGMP levels: to increase its production by enhancing gua-
nylate cyclase activity, reduce its breakdown by PDE5 inhi-
bition, or add directly to the intracellular pool. All were sim-
ilarly e�cacious to reduce nerve-mediated ATP release and 
selectively reduced low frequency contraction (increase f1/2 
values). Two of these compounds, cinaciguat and sildena�l 
were tested on nerve-mediated ACh release where there 
was no signi�cant e�ect, or on the contractile equivalent, 
Tmax values. The intracellular target for cGMP in regulating 
transmitter release is PKG, as its separate inhibition, abol-
ished contractile changes associated with sildena�l and its 
attenuation of ATP release. This is the �rst demonstration of 
selective inhibition of neurotransmitter, namely ATP, release 
from nerves supplying detrusor smooth muscle. Because 
ATP is associated with pathological contractions in the hu-
man bladder it o�ers a therapeutic target to selectively at-
tenuate these contractions whilst leaving physiological con-
tractile regulation intact.

CONCLUDING MESSAGE
Elevation of intracellular cGMP by a number of di�erent 
routes selectivity reduces transmitter release to detrusor 
smooth muscle; attenuating ATP release whilst leaving ACh 
release intact. This o�ers a speci�c target for pathological 
mechanisms associated with abnormal functional bladder 
activity but leaving normal physiological pathways intact.
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FIGURE 1

Increased cGMP by A: cinaciguat (10 µM) or B: sildena�l (20 µM), on 
nerve-mediated ATP release, contractile f1/2 values, nerve-mediat-
ed ACh release and contractile Tmax values. Data are mean±SEM, n=6, 
**p<0.01; ***p<0.001.

FIGURE 2

The e�ect of A: 8-Br-cGMP (1 µM) or B: PKG inhibition (PKGi) with Rp-8-
CPT-cGMPS (10 µM) in the absence and presence of sildena�l (20 µM), 
on nerve-mediated ATP release and contractile f1/2 values. Data are 
mean±SEM, n=6, *p<0.05, **p<0.01; ***p<0.001.
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THERAPEUTIC EFFECTS OF INTRAVESICAL 
INSTILLATION OF LIPOSOME-CONJUGATED 
NGF ANTISENSE ON NGF OVEREXPRESSION 
IN THE BLADDER AND BLADDER 
OVERACTIVITY IN A RAT MODEL OF 
PROSTATIC INFLAMMATION
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Furuta A3, Suzuki Y4, Egawa S3, Yoshimura N1
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HYPOTHESIS / AIMS OF STUDY
There is increasing evidence indicating the positive correla-
tion between prostatic in�ammation and lower urinary tract 
symptoms (LUTS) in male with benign prostatic hyperplasia 
(BPH).  Also, in animal models, prostatic in�ammation (PI) re-
portedly induces bladder overactivity via prostate-to-blad-
der cross-organ a�erent sensitization through activation of 
the pelvic nerve [1].  Previous reports further demonstrated 
that nerve growth factor (NGF) is an important mediator to 
induce bladder a�erent hyperexcitability, which contributes 
to lower urinary tract dysfunction (LUTD) [2] and that local 
suppression of NGF in the bladder improves bladder overac-
tivity in rat models of cystitis or colitis [3]. The present study 
therefore examined the e�ect of liposomes conjugated with 
antisense oligonucleotide (OND) targeting NGF on local 
overexpression of NGF and bladder overactivity in rats with 
PI.

STUDY DESIGN, MATERIALS AND METHODS
Male Sprague-Dawley rats were divided into three groups: 
(1) Control group; intact rats, (2) PI-NS group; rats with PI 
and intravesical instillation of Normal Saline (NS), (3) PI-
OND group; rats with PI and intravesical instillation of lipos-
ome-conjugated NGF antisense. PI was induced by intra-
prostatic 5% formalin injection (50 μl per each ventral lobe). 
On day 0, PI was induced, and on day 14, 0.5ml of 12μM of 
phosphorothioated NGF antisense OND complexed with li-
posomes (PI-OND group) or NS (PI-NS group) was instilled 
into the bladder directly using a 30G needle punctured 
through the bladder dome after draining urine, and kept for 
60 minutes under iso�urane anesthesia. Then, on day 28, we 
evaluated awake cystometry (CMG) and harvested tissues 
for the histological analysis as well as measurements of pro-
tein levels of NGF by ELISA methods and mRNA expressions 
of NGF and TRPV1 in the bladder, in�ammation markers (IL-β 
and IL-18) in the prostate, and mRNA expressions of C-�ber 
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a�erent markers (TRPV1 and TRPA1) and the A-type K+ chan-
nel α-subunit (Kv 1.4) in L6-S1 dorsal root ganglia (DRG) by 
RT-PCR.

RESULTS
In CMG, PI-OND group had signi�cant longer Intercontrac-
tion intervals (ICI) than PI-NS group while there were no 
signi�cant di�erences between PI-OND and Control groups 
(Fig. 1A, 1B). Other CMG parameters were not signi�cantly 
di�erent among groups. mRNA expression levels of TRPV1 
and TRPA1 in L6-S1 DRG of PI-OND group were signi�cantly 
lower than those of PI-NS group, while there were no signif-
icant di�erences in their expressions between PI-OND and 
Control groups (Fig. 1C). mRNA expression levels of Kv 1.4 
subunit in L6-S1 DRG in PI-OND group were signi�cantly low-
er than those in PI-NS group while there were no signi�cant 
di�erences between PI-OND and Control groups (Fig. 1C). 
Both mRNA and protein expressions of NGF in the bladder 
mucosa in PI-OND group were signi�cantly lower than those 
in PI-NS group, while there were no signi�cant di�erences in 
their expressions between PI-OND and Control groups (Fig. 
2A). In addition, in the prostate tissue, mRNA expression lev-
els of NGF as well as IL1β & IL-18 in PI-OND group were signif-
icantly lower than those in PI-NS group (Fig. 2B).

INTERPRETATION OF RESULTS
Intravesical instillation of liposome-conjugated NGF anti-
sense OND reduced local NGF suppression in both bladder 
and prostate, which was increased after prostatic in�am-
mation. Also, the intravesical NGF antisense treatment re-
duced PI-induced bladder overactivity evident as longer ICI 
in association with the reduction of TRPV1 and TRPA1 mRNA 
expressions in L6-S1 DRG, which contain bladder and pros-
tate a�erent neurons. Moreover, mRNA expressions of Kv1.4 
in L6-S1 DRG, which is an α-subunit of A-type K+ channels 
and reportedly decreased in hyperexcitable bladder a�erent 
neurons from LUTD animal models [1], was reduced after 
prostatic in�ammation, but improved after local NGF sup-
pression in PI-OND group.

CONCLUDING MESSAGE
These results indicate that NGF locally expressed in the blad-
der is an important mediator to induce bladder overactivity 
with upregulation of C-�ber a�erent markers and downreg-
ulation of an A-type K+ channel subunit in L6-S1 DRG follow-
ing prostatic in�ammation and that liposome-based, local 
NGF-targeting therapy could be e�ective for not only blad-
der overactivity and a�erent sensitization, but also prostatic 
in�ammation.  Thus, local blockade of NGF in the bladder 
could be a therapeutic modality for male LUTS due to BPH 
with prostatic in�ammation.

FIGURE 1

FIGURE 2
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SYNDROMES / SEXUAL DYSFUNCTION"
AUTOIMMUNITY TO UROTHELIAL ANTIGEN 
CAUSES BLADDER INFLAMMATION, PELVIC 
PAIN AND VOIDING DYSFUNCTION: A 
NOVEL ANIMAL MODEL FOR HUNNER TYPE 
INTERSTITIAL CYSTITIS
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HYPOTHESIS / AIMS OF STUDY
Hunner type interstitial cystitis (HIC) is a chronic in�amma-
tory disorder of the urinary bladder characterized by persis-
tent pelvic/bladder pain, urinary frequency and/or urgency. 
Histologically, HIC bladder manifests subepithelial chronic 
in�ammatory changes such as lymphoplasmacytic in�ltra-
tion, epithelial denudation, and stromal oedema, neovascu-
larization and hyperemia. To date, few animal models which 
reproduce the histological and clinical correlates of HIC have 
been yet established. Although the aetiology of HIC remains 
elude, recent evidence suggests that enhanced immune re-
sponses may underlie the pathophysiology of HIC (1). The 
higher prevalence of comorbid systemic autoimmune disor-
ders is a well-known fact in patients with HIC. Based on this 
evidence, we aimed to develop a novel animal model for HIC 
via autoimmunity to the bladder urothelium in this study.

STUDY DESIGN, MATERIALS AND METHODS
A transgenic model (URO-OVA) mouse, that expresses the 
membrane form of the model antigen ovalbumin (OVA) on 
the bladder urothelium as a self-antigen, was used in this 
study (2). Antigen OVA-speci�c lymphocytes were generat-
ed by immunization of C57BL/6 mice with complete Freund’s 
adjuvant-emulsi�ed OVA protein (100µg) subcutaneously. 
Splenocytes (a mixture of T and B cells) of the OVA-immu-
nized C57BL/6 mice were prepared 14 days after immuniza-
tion and immediately injected to the URO-OVA mice intrave-
nously, or cultured at 1 x 105 cells/well in a 48-well plate for 
3 days in the absence or presence of OVA, OVA257-264 pep-
tide (a MHC class I-restricted peptide epitope), OVA323-339 
peptide (a MHC class II-restricted peptide epitope), or ras 
control peptide for subsequent ELISA analysis of IFN-γ levels 
in the culture supernatants. Bladder histology (Hematoxy-
lin-Eosin staining and immunohistochemistry for CD3-posi-
tive T lymphocytes and CD19-positive B lymphocytes), gene 
expression levels of IFN-γ, TNF-α, and pre-substance P in the 
bladder tissues, pain behaviour (von Frey �lament test), and 
voiding function were evaluated at 7, 14, 21, 28 days after 
adoptive transfer of OVA-primed splenocytes. Age-matched 
normal URO-OVA mice that were not underwent adoptive 

transfer served as controls. Each timepoint contained 3 to 5 
mice for both groups.

RESULTS
The URO-OVA mice transferred with OVA-primed splenocytes 
developed cystitis from day 7 exhibiting histological chronic 
in�ammatory changes such as remarkable mononuclear cell 
in�ltration, increased vascularity, and mucosal hyperemia in 
the bladder with a peak at day 21, which perpetuated until 
day 28. Immunohistochemical detection revealed that in�l-
trating mononuclear cells were predominantly composed 
of T and B lymphocytes in the cystitis bladder. Meanwhile, 
the control mice did not show any histological changes (Fig. 
1). In parallel, the cystitis URO-OVA mice demonstrated sig-
ni�cantly increased pelvic pain and urinary frequency, and 
reduced micturition volume compared to the controls from 
day 7 to 28 (Fig. 2). The gene expression levels of IFN-γ, TNF-α, 
and substance P precursor in the bladder were signi�cantly 
up-regulated in the cystitis URO-OVA mice compared to the 
controls (Fig. 3a and 3b). In vitro stimulation of the cultured 
OVA-primed splenocytes by OVA, OVA257-264, and OVA323-
339 proteins resulted in increased IFN-γ production by these 
cells (Fig. 3c).

INTERPRETATION OF RESULTS
The results indicate that autoimmunity to the urothelium an-
tigen induced bladder chronic in�ammation with increased 
nociceptive responses and voiding dysfunction perpetuat-
ing more than 4 weeks, which mimics the characteristic fea-
tures of human HIC.

CONCLUDING MESSAGE
To the best of our knowledge, this is the �rst study to demon-
strate that adoptive immunity to the bladder urothelial an-
tigen reproduces histological and clinical correlates of HIC. 
This model has potential to be a novel animal model which 
could contribute to the future research on HIC.

FIGURE 1
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FIGURE 2
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SAFETY AND EFFICACY OF HOLMIUM 
LASER VERSUS COLD KNIFE DIRECT VISION 
INTERNAL URETHROTOMY IN MANAGEMENT 
OF BULBAR URETHRAL STRICTURE
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HYPOTHESIS / AIMS OF STUDY
Male urethral stricture is a common condition in urological 
practice. The traditional therapeutic methods, including ure-
thral dilatation and cold knife urethrotomy. The one  that is 
most appealing to urologists and patients is direct VIU, as  it 
is a minimally invasive endoscopic procedure. The aim of this 
study is to compare the safety and e�cacy  of using Holmi-
um:YAG laser and  the cold knife in treatment of short seg-
ment bulbar urethral stricture .

STUDY DESIGN, MATERIALS AND METHODS
A total of 60 patients were included in this rondom prospec-
tive contolled study from April 2017 to September 2019 
using retrograde endoscopic Ho:YAG laser and cold knife. 
They were divided into two groups,group 1 included 30 pa-
tients(18cases with stricture length <1cm and 12 more than 
1cm ), each patient was submitted to conventional or cold 
knife urethrotomy and group 2 included 30 patients(23cases 
with stricture length <1cm and 7 more than 1cm ), each pa-
tient was submitted to HO:YAG laser urethrotomy. Inclusion 
criteria included  Fresh, short and single stricture. Exclusion 
criteria were, Long stricture segments more than 1.5 cm, 
Urethral stricture following pelvic fracture and rupture ure-
thra, Recurrent cases after open urethroplasty or endoscopic 

dilatation or visual internal urethrotomy and complicated 
cases as those associated with diverticulum or multiple lev-
el strictures.The diagnosis of urethral stricture was based on 
clinical history (obstructive symptoms), uro�owmetry, and 
combined Antegrade and retrograde urethrography.

RESULTS
Mean patients’ age was 42.90±16.01 years ( range 18 - 70 
years) for direct VIU cases and 41.89±12.51 years ( range23- 
66 years) for the Laser VIU cases. Urethral strictures ranged 
from 0.5-1.5 cm long;. Mean operative time of the studied 
cases was 24.07±5.53 min for direct VIU and 31.25±6.18 min 
for Laser VIU, The mean peak urinary �ow rate (Q(max)) pre-
operatively was 8.09± 2.00m l/s( for direct VIU cases while it 
was 8.78±1.70 m l/s for  Laser VIU with insigni�cant di�er-
ence (p<0.177)

INTERPRETATION OF RESULTS
After 6 months, no recurrence occurred in 14 cases from 
18 (77.8%) with less than 1 cm stricture length of direct VIU 
cases versus 18 cases from 23 (78.3%) with less than 1 cm 
stricture length of  Laser VIU cases and  this di�erence was 
not statistically signi�cant (p=0.970). On the other side, no 
recurrence occurred in 5 cases from 12  (41.7%) with stric-
ture more than 1 cm of direct VIU cases  versus 3 cases from 
7 (42.9%) with more than 1 cm stricture length of Laser VIU 
cases which either was not statistically signi�cant (p=0.960).

CONCLUDING MESSAGE
YAG laser urethrotomy (laser VIU) is a safe and e�ective 
minimally invasive therapeutic modality for short segment 
bulbar urethral stricture with the same results comparable 
to those of conventional cold knife urethrotomy(direct VIU). 
However, randomized comparitive studies with longer fol-
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low-up are necessary to determine the clinical value of the 
holmium laser in the treatment of urethral strictures.
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HYPOTHESIS / AIMS OF STUDY
Urethroplasties have experienced a signi�cant increase in 
the ratio of outpatient to inpatient procedures, with a mar-
ginal increase in the rate of postoperative complications. The 
rate of urethroplasty procedures being performed as outpa-
tient procedures has been increased in a national report.[1] 
Advocating outpatient approach provides multiple advan-
tages including conservation of resources, reduced health-
care costs, and increased patient convenience.[2] We sought 
to compare short-term (30-day) postoperative morbidity be-
tween patients who were discharged early (same-day) ver-
sus late (>1 day) following urethroplasty and to determine 
factors associated with postoperative complications in each 
group.

STUDY DESIGN, MATERIALS AND METHODS
Utilizing the American College of Surgeons National Surgical 
Quality Improvement Program (ACS-NSQIP) database from 
2005-2016, patients who underwent urethroplasty proce-
dure were identi�ed. Study cohort included adult (≥ 18 years) 
male patients who received primary anterior urethroplasty 
(current procedural terminology (CPT) codes: 53400, 53405, 
53410) and posterior urethroplasty (CPT codes: 53415, 
53431, 53425, 53420). Secondary CPT codes (14040, 14041, 
15240, 15740, 20926, 40818, 41870) were used to identify 
whether patients received any tissue transfer (i.e. �aps or 
grafts) during urethroplasty procedure. We categorized the 
study cohort into two groups based on their length of stay 
(LOS, days): “early discharge” (LOS = 1) and “late discharge” 

(LOS > 1). Extracted data included patient characteristics, 
preexisting chronic medical conditions, the American Soci-
ety of Anesthesiologists (ASA) patient classi�cation, preop-
erative labs and short-term (30-day) postoperative compli-
cations and mortality. Multivariable logistic regressions were 
performed to determine factors associated with increased 
risk of postoperative complications in each group. Adjusted 
odds ratios and 95% CIs were reported.

RESULTS
Overall n=1,435 male urethroplasty patients were identi-
�ed, of which 396 (27.6%) were discharged early and 1,039 
(72.4%) were discharged late. Approximately, 43% of the 
patients in the study cohort were aged 18–44 years and 
58.8% were of white race. The majority of patients had ASA 
class I/II (72.3%), normal WBC count (61.7%), low hematocrit 
(48.5%) before receiving urethroplasty and received urethro-
plasty in 2011 onward (88.5%). Regards etiology of urethral 
stricture, about 89% of all patients had idiopathic stricture, 
with small proportion who had a post-traumatic (9.7%) and 
post-infective (1.4%) urethral stricture. About 69% of the 
patients received an anterior urethroplasty, and only 27.9% 
received tissue transfer during their surgery. Among those 
who had tissue transfer whether �aps and grafts, 70.5% re-
ceived anterior urethroplasty and 29.5% received posterior 
urethroplasty. The average operating time (minutes) in pa-
tients who were discharged early was shorter compared to 
those who were discharged late (124.2 ± 74.9 vs. 179.9 ± 
89.9, p<0.001). The average LOS of patients in late-discharge 
group was 2.9±2.8 days. The proportion of patients with 
postoperative complications was relatively lower among 
early-discharge group compared to those in the late dis-
charge (5.6% vs. 7.4%, p=0.215). Rates of early mortality 
(0.2% vs. 0%, p=0.275, respectively) and reoperation (0.8% 
vs. 1.2%, p=0.578, respectively) were similar between early- 
and late-discharge groups. After adjusting for confounders, 
patients discharged early had a lower likelihood of being re-
admitted (OR [95%CI]: 0.35 [0.14, 0.88]) compared to those 
discharged late. The multivariable analysis suggested that 
patient’s age of 45-54 years (vs. 18-44) was associated with 
increased risk of postoperative complications in early-dis-
charge group (OR [95%CI]: 3.60 [1.05, 12.35]). In late-dis-
charge group, white race (OR [95%CI]: 0.53 [0.28, 0.99]) was 
associated with decreased risk of postoperative complica-
tions, while every 10-minute increment in operating time 
(OR [95%CI]: 1.04 [1.02, 1.07]) increased the odds of early 
postoperative complications.

INTERPRETATION OF RESULTS
Our results showed that there was no signi�cant di�erence 
in the rates of early postoperative complications, readmis-
sions and reoperations between early- and late-discharge 
groups following urethroplasy. This would encourage re-
constructive urologists to adopt the outpatient approach 
of urethroplasty procedure for selected patients. Older age 
(45-54 years) among early-discharge group and longer op-
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erating time among late-discharge group were associated 
with higher risk of early postoperative complications. These 
factors would help urologists selecting the best approach in 
terms of LOS when dealing with urethral stricture patients.

CONCLUDING MESSAGE
Rates of 30-day morbidity, mortality and reoperation were 
similar between early- and late-discharge groups following 
urethroplasty. Predictors of early complications following 
urethroplasty was age group of 45-54 (vs. 18-44) in early-dis-
charge group and longer operating time (10-minute incre-
ment) in late-discharge.

FIGURE 1

Factors associated with 30-day postoperative complications in early dis-
charge group following urethroplasty

FIGURE 2

Factors associated with 30-day postoperative complications in late dis-
charge group following urethroplasty
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RELATIONSHIP BETWEEN CHANGE OF 
PROSTATE VOLUME AND LOWER URINARY 
TRACT SYMPTOMS AFTER LOW-DOSE-RATE 
BRACHYTHERAPY FOR PROSTATE CANCER

Matsumoto Y1, Hirakata S1, Minagawa T2, Ogawa T2, Ishizuka O2

1. Department of Urology, Hokushin General Hospital, 2. Department of 
Urology, Shinshu University School of Medicine

HYPOTHESIS / AIMS OF STUDY
As shown in the many previous studies, low-dose-rate 
brachytherapy (LDRB) is one of the e�ective treatment op-
tions, and is currently a standard treatment for localized 
prostate cancer. Although LDRB is generally reported to be 
well tolerated, lower urinary tract symptoms (LUTS) often 
occur following implantation of LDRB. The presumed caus-
es of LUTS after LDRB are the traumatic e�ect of needle in-
sertion, direct irritation of peripheral nerves by irradiation, 
edematous change following seed implantation, and in�am-
matory changes in urethra and prostate following radiation 
exposure (1, 2). Even though the cause of LUTS after LDRB is 
multi-factorial, investigation about the pathogenesis is im-
portant to establish adequate treatment for LUTS after LDRB. 
However, the mechanisms and process of LUTS after LDRB 
have not been proved yet. 

Moreover, the previous report indicated the severity of LUTS 
after LDRB synchronized to decrease of prostate volume (PV) 
(3). These results indicate that atrophic change of prostate 
tissue might mainly cause LUTS after LDRB. However, the 
changes of PV have di�erent degree and many variations in-
cluding enlargement in size due to intraprostatic bleeding or 
edema after implantation. Therefore, relationship between 
PV and LUTS should be investigated in detail to clarify the 
pathogenesis of LUTS after LDRB. Herein, we evaluated the 
impact of PV change on severity of LUTS after LDRB focus-
ing on the two cohorts; increase and decrease of prostate 
volume.  The aim of this study is to clarify the pathogenesis 
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of LUTS after LDRB for establishment of adequate manage-
ment for LUTS after LDRB.

STUDY DESIGN, MATERIALS AND METHODS
Prostate cancer patients who received LDRB from 2014 to 
2018 were retrospectively enrolled in this study. Very low 
risk, low risk, and intermediate risk localized cancer were el-
igible for LDRB in accordance with National Comprehensive 
Cancer Network risk classi�cation. Patients with T2c, pros-
tate speci�c antigen (PSA) > 10.0 ng/mL, and Gleason score 
4+3 were received external beam radiation therapy (EBRT) 
before LDRB. Patients who have large prostate (40 cm3<), 
severe LUTS due to neurogenic bladder, and more than 50 
mL of residual urine volume (RUV) were excluded for LDRB. 
International Prostate Symptom Score (IPSS), IPSS-QOL, 
Overactive Bladder Symptom Score (OABSS), uro�owmetry 
including voided volume (VV), maximum �ow rate (Qmax), 
RUV, and PV were evaluated at the preimplantation stage 
and 1, 3, 6, 9 and 12 months after implantation of LDRB. RUV 
and PV was measured by transabdominal ultrasound by a 
single ultrasonographer. 

First, clinical parameters were compared with the baseline 
data. Correlation of PV and IPSS was also evaluated in all of 
the patients. Second, for the sub-analysis to assess the role 
of PV change after LDRB, the patients were separated into 
two groups; PV increase group or PV decrease group. PV 3 
months after LDRB were used to separate the patients.

Paired t-test was used for comparison of all of the basic and 
clinical data at 1, 3, 6, 9, and 12 months after LDRB. Spear-
man’s correlation was used to evaluate the correlation be-
tween PV and IPSS. Clinical background and parameters 
were compared among the groups including age, initial PSA, 
Gleason score, T stage, IPSS, IPSS-QOL, OABSS, VV, Qmax, 
RUV, and PV. For the statistical analysis, unpaired t-test and 
chi square test ware used to comparison among the groups.

RESULTS
Eighty-four patients of prostate cancer were enrolled in this 
study. The basic clinical characteristics of the patients are 
shown in Table 1. Comparisons between PV increase group 
and PV decrease group were also included in Table 1.

Change of PV and IPSS were presented in Figure 1. PV de-
creased and IPSS increased at 3 months after LDRB, and both 
recovered in a process of a year. IPSS-QOL, OABSS, Qmax, VV, 
and RUV were changed similarly to IPSS after the implanta-
tion of LDRB. Figure 2 demonstrate the correlation between 
change of PV and IPSS 3 months after LDRB (at the peak of 
decrease of PV and increase of IPSS). However, there was 
no signi�cant correlation, and coe�cient of correlation was 
0.103. The comparisons of PV increase group and PV de-
crease group were presented in Figure 3a-c. IPSS and Qmax 
were similarly changed in the 2 groups. There are no statis-

tical changes among the groups in all of the process. Other 
parameters also changed similarly in the 2 groups.

INTERPRETATION OF RESULTS
LUTS reached the peak 3 months after LDRB synchronizing 
to decrease of PV. From 3 months to 1 year after LDRB, LUTS 
improved as PV recovery. However, PV and LUTS after LDRB 
showed no signi�cant correlation, and there is much individ-
ual di�erence of PV change after LDRB. Moreover, there are 
no statistical di�erences of IPSS between PV increase group 
and PV decrease group. These results indicate that change 
of PV after LDRB does not associate with LUTS after LDRB. If 
so, LUTS after LDRB is not due to the pathogenesis related 
to PV change, such as edema, hematoma, in�ammation, and 
atrophic change of prostate induced by radiation. Therefore, 
the pathogenesis of LUTS after LDRB might be independent 
factors from those leading PV change, such as direct neural 
irradiation. In fact, high radiation activities theoretically re-
main almost 3 months after LDRB implantation.

CONCLUDING MESSAGE
PV change synchronized severity of LUTS after LDRB. Howev-
er, PV change might not associate with LUTS after LDRB. Oth-
er pathogenesis such as direct neural irritation by irradiation 
was indicated as the main cause of LUTS after LDRB.

FIGURE 1
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FIGURE 2
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� BEST IN CATEGORY PRIZE "PROSTATE CLINICAL / 
SURGICAL"
CERNITIN POLLEN EXTRACT VERSUS 
TADALAFIL THERAPY FOR REFRACTORY 
CHRONIC PROSTATITIS/CHRONIC PELVIC 
PAIN SYNDROME: A RANDOMIZED, 
PROSPECTIVE STUDY
Matsukawa Y1, Ishida S1, Funahashi Y1, Matsuo K1, Kato M1, Gotoh M1

1. Department of Urology, Nagoya University Graduate School of Medicine, 
Nagoya, Japan

HYPOTHESIS / AIMS OF STUDY
Chronic prostatitis/chronic pelvic pain syndrome (CP/CPPS) 
is characterized by pelvic or perineal pain or painful voiding, 
in addition to LUTS including urgency, frequency, hesitancy, 
and poor interrupted �ow. Since CP/CPPS has a signi�cant 
negative impact on the patient’s quality of life (QOL), the de-
sire for treatment is high and e�ective treatment is required 
in clinical practice. Phytotherapy using cernitin pollen ex-
tract (cernitin), which is one of the traditional treatment op-
tions for CP/CPPS, is considered to be safe and e�ective for 
the relief from pelvic pain. PDE5 inhibitor such as tadala�l, 
which has multiple actions, including suppression of in�am-
mation by the downregulation of Rho-kinase activity, is re-
ported to be e�ective for CP/CPPS.

It is of clinical interest to determine whether these old and 
new drugs, cernitin and tadala�l, respectively, can improve 
chronic pain or discomfort of the pelvic or perineal in pa-
tients with CP/CPPS. To the best of our knowledge, no rand-
omized controlled studies have compared the improvement 
in chronic prostatitis symptoms in patients treated with one 
of these medications. Therefore, the aim of the present study 
was to compare the e�cacy of treatment with cernitin or 
tadala�l on not only LUTS, but also pelvic pain or discomfort, 
in patients with persistent CP/CPPS.

STUDY DESIGN, MATERIALS AND METHODS
This was a single-center, open label, and randomized con-
trolled trial. The study included men who had persistent 
chronic prostatitis symptoms such as perineal and/or pelvic 
discomfort and/or pain after α1-blocker monotherapy for 
12 weeks or more. The inclusion criteria were as follows: age 
≥ 45 years; National Institutes of Health Chronic Prostatitis 
Symptom Index (NIH-CPSI) pain sub-score ≥ 4; total Interna-
tional Prostate Symptom Score (IPSS) ≥ 8; and prostate vol-
ume ≥ 20 mL. .

A total of 100 patients with refractory CP/CPPS despite 
α1-blocker monotherapy were randomized to receive add-
on therapy with cernitin (4 capsules/day) or tadala�l (5 mg/
day) for 12 weeks. At week 12, changes from baseline in the 
patients’ CP/CPPS, LUTS, and voiding function, as assessed 
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using NIH-CPSI, IPSS, and uro�owmetry, respectively, were 
compared between the groups. The primary endpoint was 
de�ned as the change from baseline to week 12 in the 
NIH-CPSI total score and NIH-CPSI pain sub-score. Addition-
ally, we evaluated the change in NIH-CPSI urinary sub-score, 
NIH-CPSI QOL sub-score, IPSS, and voiding parameters on 
UFM as secondary endpoints.

RESULTS
The �nal analysis included 42 and 45 patients in the cerni-
tin and tadala�l groups, respectively. Although the NIH-CPSI 
total, NIH-CPSI pain sub-score, and NIH-CPSI quality of life 
(QOL) sub-score signi�cantly improved in both groups, the 
cernitin (vs. tadala�l) group showed signi�cantly greater im-
provements in the NIH-CPSI total score (-6.8 vs. -4.6, p = 0.02) 
and NIH-CPSI pain sub-score (-4.1 vs. -1.5, p < 0.001) (Figure. 
1). Half (50%) of the patients in the cernitin group showed a 
reduction greater than 50% in their NIH-CPSI pain sub-score; 
in the tadala�l group, only four patients (8.9%) showed ≥ 
50% improvement (p < 0.001). In contrast, the improvement 
in LUTS, including the NIH-CPSI urinary sub-score and IPSS 
storage sub-score, was signi�cantly superior in the tadala�l 
group.

INTERPRETATION OF RESULTS
These �ndings may provide clinicians with an evi-
dence-based strategy in selecting a medical treatment for 
the subgroup of patients with persistent chronic prosta-
titis despite α1-blocker monotherapy, who are frequently 
encountered in clinical practice. The detailed mechanisms 
underlying the signi�cantly greater e�cacy of cernitin than 
that of tadala�l in the improvement in chronic pelvic pain 
remains incompletely understood, but we can o�er a plau-
sible hypothesis. Although few studies have focused on the 
association between the in�ammatory suppression of pros-
tate tissue and the alleviation of pelvic pain, the suppression 
of chronic prostatic in�ammation may contribute to the 
improvement of chronic pelvic pain and discomfort. When 
comparing the bene�cial e�ects of the two drugs on pros-
tate in�ammation, cernitin might suppress in�ammation 
more e�ectively in prostate tissue than tadala�l.

CONCLUDING MESSAGE
This comparative study showed that both cernitin and tada-
la�l signi�cantly improved chronic pelvic pain and QOL in 
patients with refractory CP/CPPS (NIH category IIIA) despite 
α1-blocker monotherapy. The add-on of cernitin was more 
e�ective than tadala�l for pelvic pain and discomfort, which 
are pathognomonic symptoms in CP/CPPS, although the im-
provement of LUTS such as storage symptoms was signi�-
cantly superior for the add-on treatment with tadala�l.

FIGURE 1
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DOES SYMPTOMATIC IMPROVEMENT IN IPSS 
& IIEF SCORES CORRELATES WITH OBJECTIVE 
CHANGES IN URODYNAMIC PARAMETERS  
AMONGST PATIENTS WITH SYMPTOMATIC 
BPH FOLLOWING TAMSULOSIN/TADALAFIL 
MONOTHERAPY OR COMBINATION OF BOTH? 
: A PROSPECTIVE STUDY.
Mete U1, Singla K1

1. PGIMER, Chandigarh

HYPOTHESIS / AIMS OF STUDY
Erectile dysfunction(ED) and LUTS are highly prevalent and 
often coexist in the elderly with BPH. Recent studies have 
shown the e�cacy of phosphodiesterase5 (PDE5) inhibitors 
alone and in combination with alpha-adrenergic blockers in 
managing lower urinary tract symptoms.  Although clinical 
bene�t of PDE5 inhibitors has been shown, urodynamic data 
regarding the e�ect of PDE5 inhibitors is sparse. This study 
was designed to assess the e�cacy of tamsulosin, tadala�l or 
a combination of the two in terms of improving LUTS, urody-
namic parameters and sexual function in patients with BPH.

STUDY DESIGN, MATERIALS AND METHODS
45 symptomatic BPH patients were prospectively  rand-
omized to receive tamsulosin (Group A), tadala�l (Group B) 
or a combination (Group C). Patients were assessed at the 
start of the study and at the end of 3 months. Outcome was 
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measured in terms of change in IPSS, QOL, IIEF-5 and uro-
dynamic parameters including change in Qmax, Pdet Qmax, 
BCCI,BCI and PVR.

RESULTS
The three groups were comparable . The mean age was 
61.82±8.794 years with mean duration of LUTS were 
2.51±1.576 years.  A statistically signi�cant change in IPSS 
score[7.93±6.90 (p = .001) in Group A, 7.00±5.59 (p = .000) in 
Group B and 5.80±5.51 (p = .001)in Group C] was observed. 
However, there was no signi�cant di�erence on intergroup 
comparison (p=0.628). Signi�cant improvement in the QOL 
Index in Group A (p= .000) and B (p= .003) was noted. 

Statistically signi�cant improvement  of ED was noted only 
in patients who received Tadala�l (Group B and C).   The 
mean change in Qmax, Pdet Qmax and PVR were insigni�-
cant and similar in all the three groups. The bladder outlet 
obstruction index (BOOI) and bladder contractility index 
(BCI) failed to show any signi�cant change following therapy 
(Table2).  Adverse events (headache and body aches) were 
noted more frequently in Group C although none discontin-
ued treatment.

INTERPRETATION OF RESULTS
Our study shows that LUTS and QOL do improve with PDE5 
inhibitors and the improvement is comparable to that seen 
with alpha-adrenergic blockers.  Combination therapy how-
ever, failed to show any additive improvement in LUTS.   
Erectile function, expectedly, improved in patients who 
received PDE5 inhibitors, alone or along with tamsulosin.  
Tamsulosin alone did not improve erectile function.  Surpris-
ingly, improvement in LUTS was not re�ected in urodynamic 
studies.  Urodynamic parameters did not show any signi�-
cant change after therapy in any of the three groups.  Our 
study suggests that factors other than changes in bladder 
function and prostatic resistance are involved in improving 
symptoms in patients with BPH.

CONCLUDING MESSAGE
Tamsulosin and tadala�l signi�cantly improved LUTS sec-
ondary to BPH. However, combination therapy did not give 
added bene�t. The improvement in erectile function with 
tamsulosin was insigni�cant. Therefore, for patients with 
symptomatic BPH with bothersome ED, monotherapy with 
tadala�l may be considered rather than as a combination 
with tamsulosin. Interesting to note that the subjective im-
provement in LUTS was not re�ected objectively in urody-
namic parameters.

FIGURE 1
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INCIDENCE AND PREDICTORS OF EARLY AND 
LATE HOSPITAL READMISSION FOLLOWING 
TRANSURETHRAL RESECTION OF THE 
PROSTATE: A POPULATION-BASED COHORT 
STUDY
Shamout S1, Carlson K1, Brotherhood H1, Crump T1, Baverstock R1

1. Vesia [Alberta Bladder Centre], Calgary, Alberta, Canada

HYPOTHESIS / AIMS OF STUDY
To evaluate the the incidence and predictors of hospital 
readmission and emergency visits in patients with benign 
prostatic hyperplasia treated by transurethral resection of 
the prostate (TURP).

STUDY DESIGN, MATERIALS AND METHODS
We conducted a retrospective cohort study using linked 
administrative dataset from Calgary, Canada. Participants 
were men who underwent their �rst TURP procedure be-
tween 2015 and 2017. We examined patient demographics, 
and status of surgery (elective, urgent). Comorbidities were 
scored using the Charlson comorbidity index (CCI). The pri-
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mary outcomes were unplanned hospital readmissions and 
emergency department visits at 30-, 60-, and 90-days after 
TURP surgery. The secondary outcome was to identify po-
tential predictors across these groups.

RESULTS
We identi�ed  3059 men, most of whom underwent elective 
TURP (83%). Mean patient age (SD) was 71.0 (10.0) years. A 
total of 224 (7.4%) patients were readmitted to the hospital 
within 30 days, 290 (9.5%) within 60 days, and 339 (11.1%) 
within 90 days of discharge (Table 1). The frequency of return 
visits within 30-, 60-, and 90-days after TURP were 21.4%, 
26%, and 28.6% respectively (Table 2). The most respon-
sible diagnosis for ED visit within 90 days were hematuria 
(15.4%), and retention of urine (12.8%). Multi-variable analy-
sis revealed age (OR 1.61, p<0.001), surgery status (OR 2.20, 
p<0.001), and CCI (OR 2.03, p<0.001) were independently 
associated with odds of readmission and ED visits at all time 
points.

INTERPRETATION OF RESULTS
This is the �rst large-scale population-based cohort study 
in North America to compare hospital readmission and ED 
visits after TURP at 30-, 60-, and 90-days post-discharge. Of 
the 90-day ED visits, approximately one- quarter required 
re-hospitalization. Individuals who experienced a readmis-
sion and/or ED visit were more likely to be older, to have 
poorer health (higher CCI) and to have undergone urgent 
surgical transurethral resection of the prostate. We thus in-
ferred that men aged 75 and older with BPH/LUTS and signif-
icant comorbidities have a higher risk of complications after 
urgent TURP and therefore are at higher risk of readmission 
and ER visits. We report that 17% of patients returning to ED 
had undergone an expedited (“urgent”) TURP - within 7 days 
of catheterization. This �nding highlights the importance of 
ensuring that patients are fully optimized medically before 
their surgery.

The present study therefore strongly supports a need to 
implement strategies to reduce the risk of return visits to 
the ED and hospital readmission following TURP, both to 
improve health outcomes and to lessen the economic bur-
den of care.  These strategies must involve e�orts upstream, 
midstream and downstream of the surgical intervention. The 
other factor to consider is the changes in surgical manage-
ment of BPH that are occurring with the use of minimally in-
vasive technologies.

CONCLUDING MESSAGE
Older age, poorer health and urgent surgery predicted re-
turn to emergency department or readmission after TURP; 
e�orts should be made to improve selection, counsel and 
preoperative optimization based on these risks.

FIGURE 1

FIGURE 2
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ANALYSIS OF PRESENT STATUS FOR SURGERY 
OF BENIGN PROSTATIC HYPERPLASIA IN 
KOREA USING NATIONWIDE HEALTHCARE 
SYSTEM DATA

Jeon B1, Tae B1, Oh M1, Park J1, Bae J1, Lee J1, Choi H1

1. Department of Urology, Korea University Medical Center, Korea University 
College of Medicine, Seoul, Korea

HYPOTHESIS / AIMS OF STUDY
There are no established statistical data available for the 
comparison of di�erent surgical methods adopted for the 
resection of benign prostatic hyperplasia (BPH) in Korea. This 
study investigates the present status related to BPH surgery 
in Korea for the past 8 years.
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STUDY DESIGN, MATERIALS AND METHODS
National-level data from the National Health Insurance Ser-
vice and National Statistical O�ce were analyzed in this 
study. From 2010 to 2017, The trends of surgeries for BPH 
were reviewed according to the procedure code including 
transurethral resection of the prostate (TURP), holmium laser 
enucleation prostate surgery (HoLEP), or high-power potas-
sium titanyl phosphate (KTP), and this trend also analyzed by 
age, geographic distribution, and hospital type.

RESULTS
Over the past 8 years, there was no signi�cant di�erence in 
the total number of operations between 2010 (10,393) and 
2017 (11,072). TURP remained the most commonly per-
formed operation for transurethral prostate surgery. Total 
number of conventional TURP remained stable  (from 6,801 
in 2010 to 6,645 in 2017). KTP was the second common op-
eration in 2010 and 2011, but the number of KTP showed 
a gradual decrease from 3,314 to 2,751, and eventually 
dropped to 622 in 2017. On the other hand, the number of 
HoLEP dramatically increased. In 2010, the number of HoLEP 
was only 278, but the number steadily increased, and �nal-
ly exceeded the number of KTP in 2012, with a continuing 
steady increase in the di�erence (Fig. 1). The number of sur-
geries by age group was most common in the 70s and the 
total number of surgeries is decreasing in all age groups; 
for HoLEP, the trend is steadily increasing over the age of 60 
years(Fig. 2). Most of the BPH surgeries were performed in 
metropolitan areas, such as Seoul, Gyeonggi, and Busan, and 
in larger hospitals compared to smaller hospital settings.

INTERPRETATION OF RESULTS
Currently available surgeries for BPH in Korea are TURP, KTP, 
HoLEP, open prostatectomy, and Prostate ligation (UroLift 
System, NeoTract, Inc., Pleasanton, CA, USA). All of the pro-
cedures mentioned are available in Korea. HoLEP is rapidly 
replacing other open BPH operations since its introduction, 
and open prostatectomy is no longer performed. Currently, 
the most commonly performed surgeries in Korea are TURP, 
KTP, and HoLEP. The health insurance claim data provided 
by HIRA is a representative data of the medical contents of 
the all citizens and has representative and inclusiveness. In 
our present study, the traditional TURP was found to be the 
most common among the prostate surgeries, and the num-
ber of surgeries remained stable for 8 years. The number of 
HoLEP has surged rapidly, surpassing the number of KTPs 
since 2012. These results were comparable to other studies 
conducted in US, Canada, and Japan [1-3]. Previous stud-
ies have reported TURP to be the most common procedure 
without a signi�cant di�erence in the number of operations. 
Further, laser treatments including HoLEP and KTP showed 
an increase forming the second most common treatment for 
BPH. However, the rates of total number of operations with 
TURP and laser therapies vary between countries due to the 
di�erences in the study period, the time of introduction of 
BPH procedures, acquisition costs, di�erent reimbursement 

incentives, and insurance policies. In this study, the number 
of operations per 100,000 BPH patients tended to decrease 
in all age groups. This decrease might be attributed to the 
large number of new drugs that have been recently devel-
oped for the lower urinary tract symptoms due to BPH. It 
has been reported that the most common age group to re-
ceive the BPH surgeries is the 70s. This might indicate that 
the overall health status and morbidity of the BPH surgeries 
have improved in the older age groups. In addition, BPH sur-
geries are mainly conducted in the big cities or metropolitan 
areas where large hospitals are located rather than based on 
the absolute number or regional distribution of urology pa-
tients. This in turn implies that most of the HoLEP surgeries 
are mainly performed in large hospitals.

CONCLUDING MESSAGE
Through the data of the National Health Insurance Service, 
we could apprehend the present status of BPH-related sur-
gery in Korea. Then, we could know about the trend accord-
ing to several factors and we think these results will be valu-
able as academic references as well.

FIGURE 1

Total number of operations for benign prostatic hyperplasia during the 
8 years in Korea. TURP, transurethral resection of prostate; HoLEP, holmi-
um enucleation of the prostate; KTP, high-power potassium titanyl phos-
phate.

FIGURE 2

The trend of age-related surgery for benign prostatic hyperplasia 
(/100,000 persons). All surgeries (A), TURP (B), HoLEP (C), and KTP (D).
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OVERCUTTING AS THE MAIN RISK FACTOR OF 
DEVELOPING BLADDER NECK CONTRACTURE 
AFTER ENDOSCOPIC SURGICAL TREATMENT 
OF BPH

Yunusov D1, Tursunkulov A1

1. Akfa Medline

HYPOTHESIS / AIMS OF STUDY
Currently, transurethral resection (TURP) and endoscopic 
enucleation of the prostate (EEP) are the ”gold” standards of 
endoscopic surgery for benign prostatic obstruction (BPO). 
Nonetheless, many complications such as bladder neck 
contracture (BNC) steel occurs after endoscopic surgery for 
benign prostatic obstruction (BPO). There are many theories 
and risk factors concerning development of bladder neck 
contracture. This study aims to determine the main risk fac-
tor of postoperative BNC by providing a retrospective analy-
sis the groups of patients who have underwent endoscopic 
prostate resection and enucleation.

STUDY DESIGN, MATERIALS AND METHODS
We retrospectively analyzed the complication reports of 
458 patients, who underwent TURP and EEP for symptomat-
ic BPH during the period 2016-2019. Patients are divided 
in two groups:  TURP group (n-213) and EEP group (n-245).  
The patients in all two groups had comparable characteris-
tics (IPSS, Qmax, PVR, prostate volume, urine tract infection) 
before surgery. All interventions are performed by single 
expertise surgeon, using two- and tree lobe enucleation 
techniques and bipolar energy for TURP.  During endoscopic 
enucleations of the prostate were clear seen and separated 
bladder neck structures, avoiding their damage. Following 
perioperative and follow-up clinical data being collected.

RESULTS
After TURP and EEP were observed the following intraop-
erative and early postoperative complications: severe hem-
orrhage in 4 (1.9%), 0 (0%), bladder neck injury in 7 (3,9%), 
0 (0%), fever due to UTI in 3 (1.4%), 2 (0,8%), the bladder 
tamponade in 2 (0.9%), 1 (0.4%) and acute urinary retention 
in 8 (3.7%), 5 (2%) patients, respectively. At 6 months’ fol-
low-up, patients in all groups had a signi�cant improvement 
from baseline in IPSS, Qmax, and PVR. In both TURP and 
EEP groups were included the late complications: urethral 
stricture n-2 (0,94%) and n-1 (0,4%), stress incontinence n-1 
(0,47%) and n-4 (1,6%), continuing urine tract infection n-16 
(7,5%) and n-22 (8,9%), respectively.  Bladder neck contrac-
ture in the postoperative period were diagnosed in 3 (1,4%) 
patients after TURP and no such complication recorded in 
EEP group.

INTERPRETATION OF RESULTS
Correctly performed endoscopic enucleation of the prostate 
preserves the bladder neck by clear identi�cation of plane 
between adenomas and surgical capsule. In contrast, tran-
surethral resection of BPH may overcut and damage blad-
der neck due to di�culties in di�erentiation of underlying 
structures.  In our opinion, other risk factors, such as prostate 
volume, UTI are minor and worsening ones. But these state-
ments are required further well-designed research in a large 
cohort of patients.

CONCLUDING MESSAGE
Preserving the bladder neck during endoscopic surgical 
treatment is key point in avoiding of its contracture.

Funding None Clinical Trial Yes Public Registry No RCT No Subjects None 
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THE USEFULNESS OF CYSTOGRAPHY 
MEASURED BLADDER NECK ELEVATION ON 
PREDICT  RECOVERY OF CONTINENCE AFTER 
ROBOT-ASSISTED RADICAL PROSTATECTOMY

Kim Y1, Park K1

1. jeju national university

HYPOTHESIS / AIMS OF STUDY
Many researched revealed that the mechanism of post-pros-
tatectomy incontinence. There is impairment of various 
muscles and nerves surrounding the urethral sphincter, 
rectum and bladder neck. These injuries make a delayed re-
covery from postoperative incontinence. Therefore, it could 
be hypothesized that contractile urethral length was a good 
tool to identify the saving of the muscle and nerve structure 
surround the urethra. We evaluated the correlation between 
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calculated contractile urethral length using cystography and 
the duration of postoperative incontinence in patients un-
dergoing radical prostatectomy.

STUDY DESIGN, MATERIALS AND METHODS
The subjects of this study were 98 men who underwent rad-
ical prostatectomy. We measured the urethral movement 
between relaxing and contracting the pelvic muscle at the 
time of removing the urethral catheter using cystography 
(CG). Protocol for radiologic procedures. 10% Diluted con-
trast media was instilled into the bladder under gravity until 
a sensation of fullness was reported. Sequencing �lms were 
taken every 10 seconds during the procedure to identify 
Urethro-vesical anastomosis (UVA) leakage. After patients 
reported a full bladder, an anterior-posterior view and both 
oblique views of the bladder were obtained. Next, patients 
were instructed to contract the pelvic muscle, such as when 
performing a Kegel exercise, to identify the movement of the 
bladder neck, which was recorded by radiography. After the 
drainage of contrast media containing �uid from the blad-
der, a post-drainage view of the bladder was obtained. Dur-
ing the CG, cystography measured bladder neck ascendable 
vertical length (BNAL) was de�ned as the vertical length of 
contrast �lled bladder apex between relaxing pelvic muscles 
and contracting them. If the patient did not e�ectively con-
tract pelvic muscles in the �rst trial, after teaching the exer-
cise of contracting pelvic muscle, and then tried to do the 
second time. The urinary leakage was asked in visiting the 
o�ce every week until postoperative day 14 and was asked 
every month until postoperative months 3. And then was 
asked every 3 months afterward. Recovering urinary incon-
tinence was de�ned as a pad-free condition for daily living 
without anxiety.

RESULTS
The median length of the urethral movement during CG 
was 0.5 cm (range 0–1.5 cm). MEG group revealed param-
eters such as Number of patients (n=42), Median age (62 ± 
5.3 yrs), Median prostate volume (46 ± 17.9cc), Median initial 
total IPSS (9 ± 2.1), median initial QoL (3 ± 1.2), Median ini-
tial Qmax  (15.3 ± 6.7 ml/s), BN opening(%) -Narrow (12.5), 
Moderate (62.5) and wide (25), NBV saving (54 %), Median 
length of urethral movement (0.9 ± 0.6 cm) and Mean time 
to recovery (0.5 ± 0.1 months).

LEG group revealed parameters such as Number of patients 
(n=56), Median age (69 ± 4.4 yrs), Median prostate volume 
(44 ± 14.9cc), Median initial total IPSS (14 ± 7.9), median in-
itial QoL (4 ± 1.7), Median initial Qmax  (14.7 ± 5.6 ml/s), BN 
opening(%) - Moderate (88.2) and wide (11.8), NBV saving 
(62.5 %), Median length of urethral movement (0.2 ± 0.1 cm) 
and Mean time to recovery (2.4 ± 1.2 months)

INTERPRETATION OF RESULTS
The median length of the urethral movement during CG was 
0.5 cm (range 0–1.5 cm). There was no signi�cant correlation 
between preoperative patient characteristics and duration 
of urinary incontinence. We used ROC analysis to decide the 
optimal cut-o� value of the urethral movement for predict-
ing postoperative recovery of urinary continence. The cut-o� 
value of 0.6 cm gave the best accuracy in ROC analysis. The 
area under the ROC curve, sensitivity and speci�city were 
0.703, 0.583 and 0.863, respectively. 

Patients were classi�ed into two groups according to the 
length of the urethral movement. There were 29 patients 
with the urethral movement of 0.6 cm or more in a more el-
evating group (MEG), and 38 patients with a movement of 
less than 0.6 cm in a less elevating group (LEG). The median 
lengths of the urethral movement were 0.2 cm in MEG and 
0.9 cm in LEG. Four of the 24 patients in the LEG showed no 
urethral movement. When we compared the time to recov-
ery of urinary incontinence in both groups, the meantime to 
the recovery of urinary incontinence in MEG was 0.5 month 
and in LEG were 2.4 months, respectively. MEG was signif-
icantly shorter than LEG. Spearman’s correlation analysis 
revealed an inverse correlation between the length of the 
urethral movement and the urinary incontinence volume 
rate on day 7 after urethral catheter removal (r = -0.488, p < 
0.001). There was also a signi�cant di�erence in recovering 
the incontinence between two groups until post-operative 
10 months.

CONCLUDING MESSAGE
In this study, we objectively measured the length of the ure-
thral movement. Based on the optimal cut-o� value of 0.6cm, 
the more elevated group showed a fast recovery from post-
operative incontinence than the others. In clinical practice, 
these results can help to estimate the period of restoring the 
urinary incontinence and describe the prognosis of postop-
erative incontinence to applicable patients. In conclusion, 
this study suggests that bladder neck ascending movement 
on cystogram is signi�cantly associated with early recovery 
from post-prostatectomy incontinence. This may be easy to 
proceed and also useful for predicting the course of inconti-
nence. There were a few limitations to this study. We calculat-
ed the duration of incontinence using the patient’s memory 
about sustained urinary incontinence at visiting the clinic.

Funding The author claims no con�icts of interest. Clinical Trial Yes Public 
Registry No RCT No Subjects Human Ethics Committee Jeju National 
University Hospital (IRB No. 2018-08-006-001) Helsinki Yes Informed 
Consent No 
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IMPACT OF MEDIAN LOBES ON URINARY 
FUNCTION AFTER ROBOTIC RADICAL 
PROSTATECTOMY
Martinez O1, Murphy C1, Abaza R1

1. Dublin Methodist Hospital, Dublin, OH

HYPOTHESIS / AIMS OF STUDY
An enlarged median lobe (ML) presents a technical chal-
lenge during robotic prostatectomy (RP) and its potential ef-
fects on outcomes are not well known. If known, the impact 
of a potentially larger bladder neck on continence as well 
as the impact of preoperative chronic outlet obstruction on 
postoperative urinary symptoms might aid in patient coun-
seling. We assessed the impact of intraoperatively identi�ed 
median lobes (ML) on urinary function.

STUDY DESIGN, MATERIALS AND METHODS
We reviewed our prospective database of 1899 RPs per-
formed between July 2013- July 2019. International Prostate 
Symptoms Scores (I-PSS) were assessed preoperatively and 
at one, three, and six months postoperatively. In addition, a 
functional urinary survey was obtained regarding postop-
erative frequency, nocturia, urgency and continence at the 
same time points. Continence was de�ned as the use of 0-1 
pads daily. We compared patients with ML and without ML 
(NoML). Bladder-neck sparing was routinely performed to 
avoid reconstructions regardless of ML whenever possible.

RESULTS
Of 663 patients who completed I-PSS at all time points, 202 
(30%) had ML. There were no signi�cant di�erences in de-
mographics, PSA or clinical stage between ML and NoML pa-
tients. Only two ML and one NoML patients required bladder 
neck reconstruction. There was no immediate or long-term 
di�erence in continence rates between groups (Figure 1). 
Baseline mean I-PSS was higher in ML patients and showed 
more improvement 6 months postoperatively (-5.5 versus 
-3.6, p<0.05) (Figure 2). Voiding symptoms signi�cantly de-
creased in both groups at all time points. However, mean 
sub-score for storage symptoms (items 2, 4 and 7 of I-PSS) 
was higher in NoML patients with mild symptoms (I-PSS 1-7) 
at each postoperative time point. Mean pre-operative fre-
quency was higher in the ML group (6.9 episodes/24hs ver-
sus 7.6 episodes/24hs, p= 0.02) rising to 8.2 episodes/24hs 
in ML and 8.8 episodes/24hs in No ML group at one month 
postoperatively (p=0.07). The rate of patients with urgency 
decreased 5% in ML and 6% in NoML at 6 months follow-
ing RP. Di�erences in I-PSS between groups resolved by 6 
months postoperatively (6 vs 6.5, p=0.638).  Overall, there 
were no correlations between prostate volume and I-PSS at 
any postoperative time point.

INTERPRETATION OF RESULTS
Patients with ML appear to bene�t more in terms of post-
operative urinary function initially. RP has higher impact on 
voiding rather than storage symptoms in both groups. Pros-
tate volume was not related to symptom severity.

CONCLUDING MESSAGE
ML enlargement does not have an increased risk of inconti-
nence and has only a short-term e�ect on urinary function 
after RP.

FIGURE 1

Figure1. Continence during 6 months after radical prostatectomy

FIGURE 2

Figure 2. Baseline and postoperative I-PSS
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URINARY INCONTINENCE AFTER SALVAGE 
RADICAL PROSTATECTOMY. RISK FACTORS 
AND DIFFERENCES BETWEEN OPEN AND 
ROBOTIC APPROACH IN A HIGH VOLUME 
SINGLE CENTER.
Zubieta M1, Gonzalez M1, Favre G1, Tejerizo J1, Giudice C1, Villamil W1, 
Martinez P1

1. Hospital Italiano de Buenos Aires

HYPOTHESIS / AIMS OF STUDY
Prostate cancer (PC) represents the most commonly diag-
nosed non-cutaneous cancer in men. Approximately, 30% 
of the patients who receive external beam radiation thera-
py or brachytherapy (BT) for localized prostate cancer, will 
undergo biochemical recurrence  within the �rst �ve years 
after treatment. Approximately  20 to 30% of patients who 
recurrence after radiation therapy still have a localized dis-
ease with a potential bene�t from salvage therapy with cu-
rative intent. Salvage radical prostatectomy (SRP) represents 
a challenge due to the technical di�culties involved, and 
postoperative complications that a�ects the quality of life of 
patients. Urinary incontinence rates were identi�ed, at one 
and two years of follow-up, and risk factors for urinary incon-
tinence (UI) were identi�ed in open and robotic approaches 
in a high volume single center.

STUDY DESIGN, MATERIALS AND METHODS
Retrospective analysis of 68 electronic medical records of 
patients who underwent open (46) and robotic (22) SRP at 
a single high-volume center for relapsed PC, between May 
2004 and June 2017. All patients underwent con�rmatory 
prostate biopsy prior to SRP.

Data was collected from our electronic medical record and 
prospective database.

Patients who had at least one year of follow-up were includ-
ed. 

Continence was assessed at 12 months and de�ned as the 
use of no pads. Mild incontinence was de�ned as the use of 
1 pad, moderate: 2 pads and severe 3 or more pads per day.

Demographic data is presented in Table 1.

Univariate analysis was performed by logistic hazard regres-
sion. Regression results were expressed as odds ratio (OR) 
with 95% con�dence interval (CI 95%). All of the analyses 
were considered signi�cant at a two-tailed P-value of ≤0.05.

All statistical tests were performed using statistical software 
SPSS 23.0TM for Microsoft (SPSS Inc; IBM, Chicago, IL) and 

STATA 8.0TM version for Microsoft (Statacorp LP, College  Sta-
tion,TX).

RESULTS
At one year, 18 patients (26.4%) presented UI. The UI rate in 
open surgery was 34.2% (16/46) and in the robotic approach, 
9.1% (2/22) (p 0.01).

The open approach was a predictor of UI (OR 5.9, 95% CI 1.2-
28, p 0.002). In 6 cases (8.8%) UI was severe, all were open 
surgeries (13%), OR 7.2 (95% CI 0.3-134, p 0.184). For this de-
gree of UI, urethro-vesical anastomosis stenosis was a pre-
dictor of UI (OR 7.2, 95% CI 1-52, p 0.05), as well as the time 
to probe extraction (OR 1.3, 95% CI 1-1.7, p 0.05).

Of 67 patients followed at 2 years, 17 (25.4%) presented UI. 
The open approach remained as a predictor of UI, (OR 5, 95% 
CI 1.03.24, p 0.046), as well as hypertension (OR 3.5, 95% CI 
1-12.3, p 0.049) and BT ( OR 4.8, 95% CI 1.1-20).

INTERPRETATION OF RESULTS
In SRP, the open approach increases the risk of UI 5 times, 
both at one year and two years of follow-up, compared to 
the robotic approach. At one year, urethrovesical anasto-
mosis stenosis and time to probe removal were predictive 
factors for severe UI. Both the history of hypertension and 
brachytherapy were predictive factors of UI in the long-term 
follow-up.

CONCLUDING MESSAGE
After Salvage Radical Prostatectomy, open approach vs ro-
botic represents a Risk Factor for urinary incontinence.
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INVOLVEMENT OF AUTOPHAGIC 
DYSREGULATION IN PROSTATIC 
ENLARGEMENT WITH CHRONIC 
INFLAMMATION IN HIGH FAT DIET INDUCED 
OBESITY RAT MODEL
Shinsuke M1, Kenichi M2, Naoyuki Y1, Toshitaka S1, Hiromitsu M1

1. Oita University, 2. Nishida Hospital

HYPOTHESIS / AIMS OF STUDY
There are increasing evidence that indicates positive rela-
tionship between metabolic syndrome and symptom se-
verity in benign prostatic hyperplasia (BPH). However, the 
underlying pathophysiological mechanism is still unclear. 
Metabolic syndrome is known to induce oxidative stress in 
several tissues which can lead to chronic in�ammation (1). 
Also, It has been reported that oxidative stress can inter-
fere the autophagic process, resulting in augumentation of 
obesity-related pathologies in multiple organs (2) and that 
SQSTM1/p62, which is an autophagy receptor, has anti-in-
�ammatory e�ect (3). However, it is uncertain whether auto-
phagic system is inhibited in the prostate involved in obesity 
or not. Therefore we investigated changes in gene expres-
sion of SQSTM1/p62 and its related in�ammatory cytokines 
in the prostate using high fat diet induced obesity rat model.

STUDY DESIGN, MATERIALS AND METHODS
Male Wistar rats (8 weeks old) were divided into a normal 
diet group (ND, n=5) and a high fat diet induced obesity 
group (HFD, n=5). The high fat diet contains 32% fat. After 
the rats were maintained on these diets for 12 weeks, void-
ing behavior analysis was performed by metabolic cage sys-
tem to analyze single voided volume and voiding frequency. 
The prostate was harvested after voiding behavioral analy-
sis to investigate changes in prostate volume, histological 
pro�le and mRNA expression of SQSTM1/p62, IL1β, NLRP3, 
TGFβ1 by qPCR. Furthermore, to detect localization of auto-
phagosome expression in the prostate, immunohistostain-
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ing for LC3 (Microtubule-associated protein 1 light chain 3) 
was performed.

RESULTS
Prostate volume was signi�cantly increased in HFD com-
pared to ND. In voiding behavior analysis there was signif-
icantly decreased single voided volume in HFD compared 
to ND. Gene expression of SQSTM1/p62 was signi�cantly 
decreased in HFD compared to ND whereas mRNA expres-
sion level of IL1β, NLRP3, TGFβ1 was signi�cantly increased 
in HFD compared to ND. Hematoxylin and eosin staining 
showed increased stromal in�ltration of in�ammatory cells 
as well as collagen �ber in HFD compared to ND. In immu-
nohistostaining, a positive immunoreactivity was shown in 
in�ammatory cell in the prostate in both group.

INTERPRETATION OF RESULTS
Rats with high fat diet exhibited not only signi�cantly in-
creased prostate volume and prostatic in�ammation as ev-
idenced by in�ammatory cell in�ltration in HE staining but 
also bladder over activity as evidenced by signi�cantly de-
creased single voided volume compared to rats with normal 
diet. These results indicates high fat diet induced obesity can 
induce BPH in association prostatic in�ammation, leading to 
bladder symptoms. Furthermore, in molecular expression 
pro�les, there were signi�cant upregulation in gene expres-
sion of  IL1β, NLRP3, TGFβ1 whereas SQSTM1/p62 was sig-
ni�cantly downregulated in HFD group compared to ND in 
association with LC localization in in�ammatory cell in the 
prostate. These results suggested that oxidative stress by 
obesity induced activation of NLRP3 in�ammasome as evi-
denced by increased expression  of IL1β, which is an down-
stream cytokine, which lead to tissue in�ammation and �-
brosis in association with TGFβ1 upregulation. Furthermore, 
autophagic dysregulation in in�ammatory cell is potentially 
implicated to chronic in�ammation in the prostate because  
SQSTM1/p62, which is autophagic receptor, is reported to 
have anti-in�ammatory e�ect.

CONCLUDING MESSAGE
High fat diet induced obesity model showed bladder over 
activity as well as prostatic enlargement with chronic in�am-
mation in association with downregulation of SQSTM1/p62 
and in�ammatory cytokines, suggesting that autophagic 
dysregulation induced by obesity can lead BPH in associa-
tion with prostatic in�ammation. Therefore SQSTM1/p62 
could be an potential molecular target of BPH with bladder 
symptoms.

FIGURE 1

REFERENCES
1. Tyagi P, Motley SS, Koyama T, Kashyap M, Gingrich J, Yoshi-

mura N, et al. Molecular correlates in urine for the obesity 
and prostatic in�ammation of BPH/LUTS patients. Pros-
tate. 2018;78(1):17-24.

2. Namkoong S, Cho CS, Semple I, Lee JH. Autophagy Dys-
regulation and Obesity-Associated Pathologies. Mol Cells. 
2018;41(1):3-10

3. Mylka V, Deckers J, Ratman D, De Cauwer L, Thommis J, De 
Rycke R, et al. The autophagy receptor SQSTM1/p62 me-
diates anti-in�ammatory actions of the selective NR3C1/
glucocorticoid receptor modulator compound A (CpdA) 
in macrophages. Autophagy. 2018;14(12):2049-64.

Funding None Clinical Trial No Subjects Animal Species Rat Ethics 
Committee Oita university institutional animal care and use committee 



S256 • ICS 2020

Session 23 (Podium Short Oral) - Pelvic Floor Dysfunction 1: Abstracts 354-365

SESSION 23 (PODIUM SHORT ORAL) - PELVIC FLOOR DYSFUNCTION 1
Abstracts 354-365
13:30 - 15:00, Brasilia 2
Chairs: Dr Anna Rosamilia (Australia), Lauri Romanzi (United States)

354 | www.ics.org/2020/abstract/354

FACTORS CONTRIBUTING TO RECURRENT 
OBSTETRIC FISTULAS POST-SURGICAL 
REPAIRS AMONG WOMEN
Loposso  Nkumu M1, Aliosha N2, Punga Maole  Mongalembe A1, Moba 
Ndongila J1, Moningo Molamba D1, Esika Mokumo J1, Mafuta  Tsisa A1, Teke 
Apalata R3, Mujinga  Lukusa E2, De Ridder D4

1. Kinshasa University Hospital, 2. Kinshasa University, 3. Walth Sisulu  
University, 4. UZ Leuven

HYPOTHESIS / AIMS OF STUDY
The high incidence of obstetric �stulas in sout east of India 
and in Sub-Saharan Africa result mostly from poor manage-
ment of the pregnant woman.

Several factors may contribute to persistent incontinence af-
ter surgical �stula treatment.(1)

The aim is to Determine the factors involved in the recur-
rence of obstetric �stulas post-surgical repairs.

STUDY DESIGN, MATERIALS AND METHODS
This is a cross-sectional study which took place from Octo-
ber 1 to 31, 2019, using a convenience sample of 62 women 
diagnosed with obstetric �stulas. Data were obtained from 
patients’ registers from outpatient consultations, emergency 
department as well as obstetric records, and any other hos-
pital registers. These documents made possible to obtain 
necessary information on the women from their admission 
to the various centers of provenance until the day of the 
campaign. We used the interviews to supplement socio-de-
mographic and clinical data. The physical examination in-
cluded gynecological and urological assessments(2). Fistula 
types were determined using Kees Waldjik classi�cation (1).   
Statistical analysis: Data were recorded using Microsoft Ex-
cel 2013 software, and analyzed with SPSS v.22 (Chicago, IL, 
USA). Continuous data were summarized using means and 
standard deviations whilst categorical data were presented 
as proportions (%) by means of tables or �gures. Student’s 
t-test was performed to assess di�erences between two 
means. Either Chi-square test with and without trend or Fis-
cher’s exact test was used to test the degree of association 
of categorical variables. The factors associated with the re-
currence of obstetric �stulas were obtained using logistic re-
gression models. Unadjusted odds ratios (ORs) were initial-
ly calculated to screen for inclusion in multivariate models 
while multivariate ORs (95% CI) were computed after adjust-
ing for confounding univariate factors with a p-value <0.05 
considered as signi�cant.

RESULTS
The mean age of the patients was 31.0 ± 7.4 years (range 20-
34 years). The majority of patients came from areas located 
far than 60 km (61.3%) in average while 25.8% of women 
were residing in areas located at a distance ≤30 km. The ma-
jority of participants (48.4%) were multiparous. Labor dura-
tion exceeded 64 hours for 64.5% of women. The majority of 
�stulas (45.2%) were of type 1. followed by type IIBb(42%). 
About less than 64.5% of the patients had �stulas of less 
than 2 cm. The most common  location of �stula was trigo-
nal (35.5%) followed by  pericervical (32%) .  Age ≥35 years 
(p = 0.012), FVV >2 Cm of dimension (p = 0.001), presence 
of vaginal septum (p = 0.007) and �brosis (p = 0.008) were 
respectively 3.5-fold, 3-fold, 4-fold and 4.6-fold as likely to be 
associated with the recurrence of obstetric �stulas, leading 
to multiple surgical repairs. Other risk factors included labor 
duration >8h (p<0.01), hysterectomia (p = 0.007), and type III 
�stula (p = 0.004).

INTERPRETATION OF RESULTS
Recurrence of obstetric �stulas leading to multiple surgical 
repairs were found to occur in older women who developed 
type III �stulas, whose labor period was prolonged. Fibrosis 
developed post-surgery was also a major risk factor for sub-
sequent surgical repairs. Hysterectomy was also seen to be 
frequently associated with �stulas with complicated initial 
repairs, hence leading to subsequent surgical procedures.

CONCLUDING MESSAGE
Labor duration should be monitored. Precautions must be 
taken to avoid complex �stulas and post-surgical develop-
ment of �brosis. Hysterectomy should be performed with 
caution to prevent the occurrence of �stulas during this sur-
gical procedure.



ICS 2020 • S257

Friday 20th November

FIGURE 1
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PREVALENCE AND CHARACTERISTICS OF 
DETRUSOR OVERACTIVITY WITH IMPAIRED 
CONTRACTILITY IN ELDERLY WOMEN: 
COMPARISONS AMONG THE COMMUNITY-
DWELLING ELDERLY WITH NONNEUROGENIC 
LUTS
Jeong S1, Lee M1, Song S1, Kim H1, Lee S2, Kim J2

1. Seoul National University Bundang Hospital, 2. Kangwon National 
University School of Medicine

HYPOTHESIS / AIMS OF STUDY
The symptoms of detrusor overactivity with impaired con-
tractility (DOIC) are not a little encountered in clinical prac-
tice, however, its pathogenesis and clinical characteristics 
have not yet been clearly identi�ed. Using large-scale, uro-
dynamic database, we aimed to identify the prevalence and 
patient characteristics of DOIC in comparison with that of 
detrusor overactivity (DO) and detrusor underactivity (DU) 
in the community-dwelling elderly women with nonneuro-
genic lower urinary tract symptoms (LUTS).

STUDY DESIGN, MATERIALS AND METHODS
Based on a 11-year urodynamic database of the single insti-
tute, female elderly patients aged 65 or older who received 
a urodynamic evaluation for nonneurogenic LUTS were se-
lected. Among these, data of 688 women were analyzed ex-
cept for those who had impaired general health or could not 
perform daily tasks by themselves within 3 months prior to 
the examination, who had history of surgery or anatomical 
abnormality (urethral stricture, prolapse grade ≥3…) on the 
lower urinary tract, who were regularly using a catheter for 
urine drainage, or who could not void during a pressure-�ow 
study (PFS). DOIC was de�ned when DO is observed in a 
�lling cystometry and detrusor pressure at maximal �ow 
(PdetQmax) is less than 30cmH2O and maximal �ow rate 
(Qmax) is less than 10mL/s in a PFS. The prevalence rate of 
DOIC was identi�ed and the characteristics of women with 
DOIC were compared with those with DO or DU only.

RESULTS
DOIC was identi�ed at 5.5%, DO at 32.6% and DU at 13.1% in 
the total population. When age was divided by �ve years in 
order of age, prevalence rate of DOIC was 2.7%, 7.8%, 5.7%, 
and 13.9%, showing a signi�cant increase with age (p = 
0.005). The prevalence rate has also tended to increase in re-
cent years, depending on the year in which the studies were 
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conducted. Compared to women with DO only, DOIC group 
had signi�cantly smaller Qmax and voiding e�ciency in free 
uro�owmetry (UFM), smaller volumes at �rst sensation at 
bladder �lling, �rst desire to void, and strong desire to void, 
and smaller maximum cystometry capacity (MCC). However, 
there were no signi�cant di�erences in patient age, amount 
of post-void residual (PVR), and detrusor compliance be-
tween the two groups. When compared to women with DU 
only, volumes at �rst sensation at bladder �lling, �rst desire 
to void, and strong desire to void, and MCC were signi�cantly 
smaller in those with DOIC. PdetQmax was signi�cantly high-
er in this group than in DU only group. While, there were no 
statistical di�erences in patient age, Qmax, amount of PVR, 
and voiding e�ciency in free UFM, and detrusor compliance 
between women with DOIC and DU only.

INTERPRETATION OF RESULTS
So far, the pathogenesis and patient characteristics of DOIC 
have not yet been clearly identi�ed. We tried to determine 
the prevalence and patient characteristics of DOIC in com-
parison with that of DO and DU in the community-dwelling 
elderly women with nonneurogenic LUTS using large-scale, 
urodynamic database. While some urodynamic features 
were di�erent between groups, the speci�c urodynamic 
features of women with DOIC were more similar to those of 
individuals with only DU than those with only DO.

CONCLUDING MESSAGE
The prevalence of DOIC in the community-dwelling elderly 
women increases with age, and urodynamic features of the 
elderly women with DOIC may be more similar to those of in-
dividuals with DU only than those with DO only. The amount 
of PVR does not re�ect the characteristics of DOIC in this 
population.

Funding None Clinical Trial No Subjects Human Ethics Committee The 
Institutional Review Board of Seoul National University Bundang Hospital 
Helsinki Yes Informed Consent No 
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OVERACTIVE BLADDER IN WOMEN: 
CORRELATION BETWEEN 24-HOUR BLADDER 
DIARY AND LOWER URINARY TRACT 
SYMPTOM SCORE QUESTIONNAIRE

Prishtina L1, Vizgan G1, Farooq M1, Khosla L2, Daniel R1, Lee P2, Weiss J2, 
Blaivas J3

1. Institute for Bladder and Prostate Research, 2. State University of New York 
Downstate Health Sciences University, 3. Icahn School of Medicine at Mount 
Sinai

HYPOTHESIS / AIMS OF STUDY
Overactive bladder (OAB), a multifaceted symptom com-
plex, is most common in women and comprised of urinary 
urgency, frequency, nocturia and urge incontinence [1]. It is 
de�ned as a symptom complex due to its unknown etiolo-
gy [2]. In this novel study, we aim to evaluate the correla-
tion between symptom questionnaires and bladder diaries 
with respect to urgency void incidents (UVI) in women. This 
study was completed using a mobile app* in which patients 
completed the Lower Urinary Tract Symptom Score (LUTSS) 
questionnaire and a 24-hour bladder diary (24HBD) that doc-
umented each micturition accompanied by UVI.

STUDY DESIGN, MATERIALS AND METHODS
In this IRB approved study, an established database was 
searched to identify women ≥18 years of age who complet-
ed a 24-HBD and/or LUTSS questionnaire from 2015 through 
2018. The LUTSS questionnaire is a validated 14 item symp-
tom questionnaire consisting of a total and 6 sub scores – 
voiding dysfunction, storage symptoms, OAB, incontinence, 
nocturia and bother [3]. The OAB sub score is comprised of 
seven questions relating to OAB - urgency, frequency, urge 
incontinence, and bladder control. The score ranges from 0 - 
24, with 24 being maximum symptom severity. 

Data from OAB sub score of the LUTSS and 24HBD were con-
temporaneously matched within a two-week period. Wom-
en with signi�cant changes in symptoms or management 
during the two-week period and/or had incomplete data 
entry were excluded.  The 24HBD documents the time and 
volume of each void and whether it was accompanied by a 
UVI. The total number of voiding incidents in 24 hours ac-
companied by UVI was correlated with the OAB sub score 
using Pearson’s correlation coe�cient (r).

RESULTS
262 women completed the LUTSS questionnaire, of whom 
145 had a contemporaneous 24HBD. 5 patients were exclud-
ed due to incomplete/inaccurate data entry. 140 female pa-
tients were included (mean age 54, SD 15) in the study. A 
scatter-plot of the number of UVI micturition incidents ver-
sus the OAB sub score is shown (Figure 1). Three signi�cant 
observations were found: 1) The correlation between the UVI 
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and OAB sub score is a positive weak correlation, with a coef-
�cient (r) = .13 of p< .01. 2) Some patients recorded up to 14 
UVI but only reported mild symptoms with an OAB sub score 
of < 5. 3) Other patients reported no UVI but more severe 
symptoms with an OAB sub score of > 10.

INTERPRETATION OF RESULTS
The weak correlation between reported symptom scores and 
bladder diaries shows a lack of alignment between the per-
ception of symptom severity and results from an objective 
tool, such as a bladder diary. Possible explanations for this in-
clude: 1) di�erences in patients’ perception of symptoms, 2) 
variations of symptoms that are better illustrated by patients’ 
recollection over a period of time rather than a time-limited 
diary, or 3) patients’ di�culties in expressing personal expe-
riences into a symptom score and bladder diary.  

One weakness in this study is that only one 24HBD was uti-
lized rather than the 3 day bladder diary used in most clinical 
studies. We accepted a lower test-retest reliability in return 
for a higher compliance rate and because of the well doc-
umented lower compliance with longer bladder diaries [3].

CONCLUDING MESSAGE
This study disclosed an unexpected disparity between the 
OAB sub scores of the LUTSS questionnaire and 24HBD due 
to a weak correlation. Based on this, patients’ perceptions of 
symptom severity do not align with results from a more ob-
jective tool such as a bladder diary. 

The 24HBD o�ers a snapshot of the patient’s symptoms 
while the LUTSS re�ects the patient’s recollections over an 
extended time period. Clinical conclusions based on either 
instrument alone appear to be unreliable and should be in-
terpreted with caution. We believe the two instruments are 
complementary. So, as clinicians - what is the best approach 
to evaluate patients: a questionnaire, bladder diary or both? 

*WeShareUro by Symptelligence Medical Informatics LLC.

FIGURE 1

Number of Urgent Voiding Incidents vs OAB Sub score
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DO WE NEED TO BETTER ASSESS PAIN IN 
UROGYNAECOLOGY?
Millar O1, Beattie-Spanjol S1, Tailor V1, Patel M1, Bhide A1, Rahim A1, 
Fernando R1, Digesu A1, Khullar V1

1. Imperial College London

HYPOTHESIS / AIMS OF STUDY
There is no comprehensive questionnaire to assess pelvic 
pain in women. Chronic pelvic pain (CPP) accounts for 20% 
of women’s health outpatient appointments, making it the 
most common indication for referral to secondary care (1). 
CPP is a debilitating condition which often hinders patient 
quality of life (QoL). It is di�cult to identify whether pain is 
associated with, or separate to, other presenting symptoms 
such as those of the lower urinary tract. It is also important to 
fully assess pain quality and its impact on QoL to be able to 
plan clinical management and manage expectations. There 
is no single questionnaire assessing CPP. This study uses a 
single questionnaire to identify whether there is an associ-
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ation between presence of pelvic organ symptoms and pel-
vic/body pain, such as dysuria, dysmenorrhoea and dyspare-
unia, and QoL scores in women.

STUDY DESIGN, MATERIALS AND METHODS
The questionnaire was developed using the ICS standardisa-
tion for terminology document following a literature review 
of established pain assessment questionnaires currently in 
use. Content validity of the new questionnaire was assessed 
in consultation with urogynaecology and urology consult-
ants. Face validity was assessed in a pilot test with 20 pa-
tients attending outpatient clinic. 

Pain location was assessed using body maps. Pain triggers 
such as bladder habits, menstruation and sexual intercourse 
were assessed using frequency and severity scales. E�ect of 
pain on lifestyle was assessed using frequency scales and 
converted into a QoL score, which ranged from 0 – 48, with a 
higher score indicating a lower QoL. These scores were then 
converted into categories: good (0-10), average (11-20), poor 
(21-30), very poor (31-40) and extremely poor (41-48).  

All women attending the urogynaecology outpatient de-
partment at a large tertiary centre were asked to anony-
mously complete a newly devised questionnaire assessing 
pelvic pain, its exacerbating factors, and its impact on QoL. 
Completed questionnaires from women with no pain be-
came the control group.  

Statistical analysis was performed using SPSS version 26.

RESULTS
In total, 75 women completed the questionnaire. Of these, 
57 (76%) reported having pelvic pain and 18 (24%) described 
no pelvic pain and were the control group. 

Of the women with pelvic pain:

• 3% reported no dysuria, dysmenorrhea or dyspareunia.

• 20% reported 1 associated symptom (dysuria (92%), dys-
menorrhea (8%))

• 56% reported 2 associated symptoms (dysuria and dys-
menorrhea (30%), dysuria and dyspareunia (61%), dysmen-
orrhea and dyspareunia (9%))

• 20% reported 3 associated symptoms of dysuria, dysmen-
orrhea and dyspareunia

Women complaining of dysuria associated with dysmenor-
rhea or dyspareunia had a higher QoL score of 20 (average). 
Dysuria speci�cally, or associated with both dysmenorrhea 
and dyspareunia, had a reported average QoL score of 20 
(average). Dysmenorrhea exclusively or associated with dys-

pareunia was correlated with a QoL score of 7 (good) and 15 
(average) respectively. (Table 1)

INTERPRETATION OF RESULTS
The presence of dysuria, dysmenorrhoea and/or dyspare-
unia signi�cantly decreases QoL compared with controls, 
and a combination of two or more of these symptoms sig-
ni�cantly decreases QoL further. Interestingly, women with 
three types of pain were associated with a lower QoL score 
than women with 2 types of pain (20 vs 25, 25 and 15).

Women reporting one or more types of pain had a higher 
QoL score than woman who did not report any pain (Chi-
square = 26.182, p<0.005). 

Women reporting 2 or more types of pain had a higher QoL 
score than women who only had one type of pain (Chi-
square = 14.633, p<0.005). 

Women reporting 2 or more types of pain had a lower QoL 
score than women who had 3 types of pain (Chi square = 
3.017, p=0.594).

CONCLUDING MESSAGE
Pelvic pain is common in women and frequently occurs with 
dysuria, dysmenorrhoea and dyspareunia. The most com-
mon combination of symptoms reported with pelvic pain in 
women attending urogynaecology outpatient clinic was dy-
suria with dyspareunia, reported in 27% of women. Women 
with pelvic pain who report symptoms of dysuria, dysmen-
orrhoea and dyspareunia have a poorer QoL than women 
without these symptoms. 

QoL does not worsen with increasing categories of pain re-
ported. This suggests di�erent sources of pain may have dif-
ferences in impact on the woman. This new questionnaire 
allows for a detailed assessment and understanding of pelvic 
pain and its impact on patient QoL. It could also be used to 
direct and evaluate the success of pelvic pain management, 
as well as being a valuable validated tool in research.



ICS 2020 • S261

Friday 20th November

FIGURE 1
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PREVALENCE OF CHILDHOOD TRAUMA AND 
ITS ASSOCIATION WITH LOWER URINARY 
TRACT SYMPTOMS IN WOMEN AND MEN
Geynisman-Tan J1, Helmuth M2, Smith A2, Amundsen C3, Bradley C4, Flynn 
K5, Mueller M1

1. Northwestern University, 2. Arbor Research Collaborative for Health, 3. Duke 
University, 4. University of Iowa, 5. Medical College of Wisconsin

HYPOTHESIS / AIMS OF STUDY
To describe the number and type of childhood traumas re-
ported by women and men presenting with lower urinary 
tract symptoms (LUTS) and to describe associations between 
LUTS and the number, type, and self-reported impact of trau-
ma experiences. We hypothesized that childhood traumatic 
events are common and associated with a person’s experi-
ence of LUTS.

STUDY DESIGN, MATERIALS AND METHODS
This is a cross-sectional analysis of data prospectively col-
lected in the Symptoms of Lower Urinary Tract Dysfunc-
tion Research Network (LURN) Observational Cohort Study. 
Women and men with LUTS were recruited from 6 US ter-
tiary centers and administered the LUTS Tool and Childhood 
Trauma Events Scale (CTES). The validated 22-item LUTS Tool 
surveys presence and bother of LUTS. The CTES asks about 
6 traumatic events (death in family, divorce, sexual assault, 
violence, major illness, and other) that occurred prior to age 

17 and their impact (rated 0-7, range 0-42) on the individu-
al’s life. Baseline LUTS Tool results were combined to create 
a LUTS Severity Score, using the Euclidean distance between 
all questions, weighted by the inverse of the ratio of average 
correlation of each item to average correlation between all 
items, to account for redundancy between items. Compar-
isons were made using Kruskal-Wallis and Chi-square tests, 
and Pearson correlations were used to assess associations 
between scores.

RESULTS
1011 participants (520 [51%] women and 491 [49%] men) 
completed the CTES and LUTS Tool. Mean±SD age of the 
participants was 58±14, 82% were Caucasian and 66% had 
college degree or higher. Death of a close friend or family 
member, followed by parental separation, were the most 
commonly reported traumas in both women and men; how-
ever, 75% of women reported at least 1 trauma compared 
to 64% of men (p<0.001). Women were more likely to have 
experienced >3 traumatic events (26% vs 15%, p<0.001) and 
childhood sexual trauma (23% vs 7%, p<0.001). Women also 
reported a higher life impact from those traumatic events 
(median CTES score 10, IQR 5-15) compared to men (6, IQR 
4-12, p<0.001). Of participants who experienced at least 1 
childhood trauma, both women and men who reported sex-
ual trauma were more likely to have reported at least 1 addi-
tional trauma than those with a di�erent type of childhood 
trauma (women: 75% vs 51%, men: 81% vs 50%, p<0.001 for 
both).

Women with childhood sexual trauma had higher LUTS 
tool scores compared to those without (47±14 vs 42±14, 
p=0.003), and women with any childhood trauma had high-
er LUTS tool scores compared to those without (45±14 vs 
40±12, p=0.008). These associations were not present for 
men. Among participants who experienced any childhood 
trauma, total CTES scores correlated with the severity of their 
LUTS (r=0.36 and 0.61, both p<0.001, for women and men 
respectively). For those with past sexual trauma, the self-re-
ported impact of this trauma and severity of LUTS was not 
correlated (r=0.14, p=0.19 in women and r=0.33, p=0.08 for 
men).

INTERPRETATION OF RESULTS
While childhood trauma is common in both men and women 
presenting with LUTS, women are more likely to have experi-
enced sexual trauma, multiple traumas and report a greater 
impact on their life due to trauma. In women, the experience 
of sexual trauma is speci�cally associated with more LUTS, 
although there is not a direct correlation between the pa-
tient’s self-reported impact from her trauma and her LUTS 
severity score. In men, there is a stronger correlation be-
tween the reported impact of trauma on their lives and the 
severity of their LUTS symptoms.
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CONCLUDING MESSAGE
Some form of childhood trauma is present in most patients 
presenting with lower urinary tract symptoms and is asso-
ciated with the number and severity of lower urinary tract 
symptoms experienced by the patient. Trauma should be 
further explored as a mediator of the severity and response 
to treatment for patients with LUTS.

Funding NIH Clinical Trial No Subjects Human Ethics Committee Multi-
center IRBs at 6 institutions Helsinki Yes Informed Consent Yes 
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RADIATION INDUCED BLADDER 
DYSFUNCTION IN WOMEN DURING THE 
ACUTE AND CHRONIC PHASES FOLLOWING 
PELVIC RADIOTHERAPY IN A PROSPECTIVE 
OBSERVATIONAL COHORT
Shenhar C1, Chen B2, Kidd E3, Dobberfuhl A4

1. Rabin Medical Center, Div. of Urology, 2. Stanford University, Dept. of 
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HYPOTHESIS / AIMS OF STUDY
Radiation induced bladder dysfunction is a common prob-
lem after gynecologic oncology radiation. Genitourinary 
radiation toxicity in the acute phase includes urinary urgen-
cy, frequency, nocturia, dysuria, bladder spasm, urothelial 
ulceration and hemorrhage with an incidence of 20 to 80% 
depending on dose of radiation. Following an asymptomatic 
latent period, epithelial atrophy, reduction in capacity, loss 
of compliance and bladder necrosis manifests as a result of 
progressive vascular damage, obliterative arteritis, ischemia 
and �brosis. Long term urinary adverse events following ra-
diotherapy represent a signi�cant disease burden. Given the 
close proximity of the cervix and vaginal cu� to the bladder, 
RTOG grade 1 and 2 urinary adverse events are present in 
up to 45% of patients at 5-years and major complications 
related to grade 3 adverse events noted in 14% of patients 
at 20-years. Our overarching aims were to prospectively (i) 
characterize changes in storage and voiding dysfunction 
during the acute phase of radiotherapy [brachytherapy, 
combination, external beam (EBRT)] in women treated with 
radiotherapy for endometrial and cervical cancer; and (ii) 
systematically quantify the burden of storage and voiding 
dysfunction in women presenting to a moderate volume 
practice specializing in chronic radiation induced bladder 
dysfunction.

STUDY DESIGN, MATERIALS AND METHODS
Women undergoing (i) pelvic radiotherapy and (ii) present-
ing with bladder complaints following pelvic radiothera-
py were prospectively enrolled in an observational cohort. 
Women with endometrial and cervical cancer treated with 
radiotherapy [brachytherapy, combination, EBRT] were en-
rolled from radiation oncology clinic prior to �rst radiation 
exposure, with plan for at least 1-year follow-up to assess 
changes in lower urinary tract symptoms following exposure 
to radiation. In order to assess long term changes following 
radiotherapy, women with chronic radiation induced blad-
der dysfunction were enrolled from urology clinic. History 
was recorded and participants answered self-administered 
questionnaires including the American Urological Associa-
tion Symptom Score (AUASS), the International Consultation 
on Incontinence Questionnaire Female Lower Urinary Tract 
Symptoms (ICIQ FLUTS), and the 12 item short form health 
survey (SF12). Primary outcome was change in LUTS before, 
during and after radiotherapy. Data were analyzed using Sta-
tistical Analysis System software (SAS, Cary, NC) and present-
ed as mean +/- standard deviation. Spearman’s rho was used 
to test for non-parametric correlations between correspond-
ing questionnaire items. A p-value <0.05 was considered sta-
tistically signi�cant.

RESULTS
Following IRB approval, twenty women signed consent and 
were prospectively enrolled over the 10 month study period 
(May 2019 to February 2020). There were a total of 40 unique 
patient encounters and 38 complete questionnaire sets 
which were completed (AUASS, ICIQ FLUTS, SF12). Mean age 
was 59.1 +/- 14.8 years (range 19-77). Cancer diagnoses in-
cluded: 4 cervical cancer, 13 endometrial cancer, and 3 other 
pelvic malignancies (ovarian cancer, sarcoma). Radiotherapy 
treatments included 11 women who underwent brachyther-
apy, 3 EBRT, and 6 combination radiotherapy (brachytherapy 
+ EBRT). Prior pelvic surgical treatments included 14 wom-
en treated with radical hysterectomy (with bilateral salpin-
go-oophorectomy and pelvic lymph node dissection). There 
were 2 women who were pre-menopausal, and the remain-
ing 18 women were post-menopausal at time of radiothera-
py. Women previously had a median number of 2 (range 0-8) 
pregnancies and 2 (range 0-5) deliveries. Mean BMI was 30.1 
+/- 8.5 kg/m^2.

For the LUTS storage domains (daytime frequency, urinary 
urgency, nocturia), there were di�erences in the magnitude 
of change over time when contrasting the AUASS against the 
ICIQ-FLUTS (Figure 1). Daytime frequency (AUASS #2, FLUTS 
#5) was decreased by 1-2 AUASS points in approximately 
50% of the women during brachytherapy, meanwhile FLUTS 
score increased in most patients over time (AUASS #2 vs. 
FLUTS #5 Spearman r=0.443, p=0.005). Similarly for the ur-
gency domain (AUASS #4, FLUTS #3) AUA scores had dramat-
ic 2 to 4 point changes in all directions, while FLUTS scores 
were more consistently changed across patient groups, and 
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were worse in combined radiotherapy (AUASS #4 vs. FLUTS 
#3 Spearman r=0.700, p<0.001). For the nocturia domain 
(AUASS #7, FLUTS #2) there were high baseline AUA scores 
in the brachytherapy group, where some had paradoxical 
improvement and some worsened following radiothera-
py, meanwhile the FLUTS scores appeared more consistent 
(AUASS #7 vs. FLUTS #2 Spearman r=0.832, p<0.001). Gen-
erally, women undergoing combination radiotherapy had 
worse or unchanged nocturia during treatment, and follow-
ing radiotherapy there was consistently greater nocturia re-
�ected in both the AUASS and FLUTS.

For the LUTS voiding domains (weak stream, urinary hesitan-
cy, straining, intermittency), there were again di�erences in 
the magnitude of change over time when contrasting the 
AUASS against the ICIQ-FLUTS (Figure 2). Urinary hesitancy 
(FLUTS #6) was not a common problem during brachythera-
py, however manifest more long-term after EBRT and combi-
nation radiotherapy, although this may re�ect a referral pat-
tern for these groups. Similarly, straining (AUASS #6, FLUTS 
#7) was not a common problem during brachytherapy, as 
re�ected by FLUTS scores, but was more pronounced dur-
ing and after EBRT and combination radiotherapy. Strain-
ing scores were closely correlated (AUASS #6 vs. FLUTS #7 
Spearman r=0.753, p<0.001). Intermittency domain (AUASS 
#3, FLTUS #8) scores �uctuated over the acute time course, 
with brachytherapy group having fairly high AUA baseline 
scores which seemed to improve during/after radiotherapy, 
meanwhile FLUTS scores did not show this trend through 
the course of radiotherapy. Women undergoing combina-
tion radiotherapy had higher AUA scores, but only a mild 
increase in FLUTS scores during radiotherapy, meanwhile at 
long term follow-up after EBRT there were consistently high-
er scores in both the AUASS and FLUTS. Intermittency scores 
were closely correlated (AUASS #3 vs. FLTUS #8 Spearman 
r=0.827, p<0.001).

For the LUTS incontinence domains, women had relatively 
high incontinence scores at baseline (FLUTS #9-12). There 
were paradoxical changes in incontinence score during/after 
brachytherapy, discordant with expected pathophysiology. 
Combination treatment was associated with increased or no 
change in incontinence during radiotherapy, meanwhile on 
long-term follow-up combination and EBRT women usual-
ly had high incontinence scores, although this may re�ect a 
referral pattern. Bladder pain (FLUTS #4) was temporarily in-
creased during brachytherapy and combination radiothera-
py, whereas on long-term follow-up bladder pain was much 
greater in each of these groups. For the overall quality of life 
domains, perception of overall health (SF12), was reported 
as good or very good by most brachytherapy patients, with 
no clear trend during treatment and improvement after 
treatment has ended (Figure 2). Combination radiotherapy 
and EBRT patients had generally worse perception of over-
all health (SF12) and AUASS QOL, and overall for all groups 

scores between these domains were moderately correlated 
(AUASS QOL vs. SF12 Spearman r=0.450, p=0.005).

INTERPRETATION OF RESULTS
In women who underwent brachytherapy and combination 
radiotherapy, the ICIQ-FLUTS storage and voiding domains 
scores were more consistent than the AUA scores with re-
spect to the expected pathophysiology of radiation induced 
bladder dysfunction. Incontinence was prevalent at base-
line, during and after radiotherapy. Pain was mostly a prob-
lem for combination radiotherapy and EBRT. Perception of 
overall health was generally better with brachytherapy than 
in combination or EBRT groups. Paradoxical changes in LUTS 
scores observed over the course of radiotherapy warrant fur-
ther clinical discussion and clari�cation should be sought in 
women regarding changes in LUTS before, during and after 
radiotherapy.

CONCLUDING MESSAGE
Both FLUTS and AUA scores have utility at characterizing 
change in storage, voiding and incontinence during the 
course of radiotherapy. Classically radiotherapy has been 
associated with urinary urgency, frequency and worsening 
incontinence, which appear to be better captured by the 
FLUTS questionnaire. Both the AUASS and FLUTS demon-
strate paradoxical changes over time which warrants further 
research.

FIGURE 1

Figure 1: Change in storage domain symptom scores over time following 
radiotherapy [brachytherapy, combination, external beam (EBRT)] and 
overall correlation between AUASS versus FLUTS (daytime frequency, 
urgency, nocturia).
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FIGURE 2

Figure 2: Change in voiding domain symptom scores over time following 
radiotherapy [brachytherapy, combination, external beam (EBRT)] and 
overall correlation between AUASS versus FLUTS (straining, intermitten-
cy) and SF12 (perception of overall health)

Funding NIH 1L30DK115056-01, Seed Grant Clinical Trial No Subjects
Human Ethics Committee Institutional IRB protocol # 45362 Helsinki Yes 
Informed Consent Yes 
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MALE AND FEMALE ATHLETES: A SCOPING 
REVIEW
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HYPOTHESIS / AIMS OF STUDY
The aim of this scoping review is to systematically map and 
summarize the literature in order to identify the available 
evidence concerning pelvic �oor dysfunction (PFD) among 
athletes.

STUDY DESIGN, MATERIALS AND METHODS
This scoping review followed the Preferred Reporting Items 
for Systematic Reviews and Meta-Analyses Extension for 
Scoping Reviews [1] and the Joanna Briggs Institute meth-
odology [2]. 

Inclusion criteria: any studies involving male and female ath-
letes of any age and performance level. Studies dealing with 
any PFD, according to the ICS-IUGA Standards Terminology, 

and any type of sport were included. Any context and setting 
were considered for inclusion. MEDLINE, Cochrane Central, 
Scopus, CINHAL, Embase and PEDro database were searched 
from inception to March 2020. Additional records were 
identi�ed through searching in grey literature (e.g. Google 
scholar, direct contact with experts in the �eld of pelvic �oor 
dysfunction and sport medicine) and the reference lists of all 
relevant studies. No study design and language restrictions 
were applied. Two reviewers independently screened all ab-
stracts and full-text studies for inclusion. An ad-hoc data col-
lection form was developed by the research team to extract 
the characteristics of included studies.

RESULTS
2609 records were identi�ed with an initial search. 99 studies 
met criteria for inclusion. [Figure 1]

The number of studies and the interest about the topic in-
creased over the years. In particular, 6 studies were pub-
lished between 1990 and 1999, 23 in the years 2000-2009 
and 70 between 2010 and March 2020.  

United States and Brazil yielded the largest number of pub-
lications (n=26; n= 16, respectively). The majority of study 
design were cross-sectional (n=70), while 17 were narrative 
review.  

Participants represented a variety of sport participation lev-
el: 21 studies focused only in elite athletes and 6 in amateur/
recreational athlete. In 50% of cases performance level is not 
speci�ed. The target study population included female ath-
lete (n= 82) practicing multiple sports (n= 57). 

Considering studies that focused only in one sport, cycling 
(n=11), running (n=5) and cross�t (n=5) were the most in-
vestigated. 

Among male athletes, 12% of studies explored pelvic �oor 
disfunction in this population. Only 5 studies included both 
genders. 

Urinary incontinence was the most common pelvic �oor 
symptom; it is considered in 64 studies. 25 studies reported 
results about multiple PFD. 

There is limited evidence related to male population, certain 
sports and other PFD (e.g. anal incontinence, pelvic organ 
prolapse, pelvic pain).

INTERPRETATION OF RESULTS
Pelvic �oor dysfunction among athletes is an important 
medical issue, but what is known from the existing literature? 

This scoping review highlighted a broad spectrum of studies 
dealing with sport and PFD.
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Clinicians addressing musculoskeletal disorders and sports 
medicine should be encouraged to assess the presence of 
potential pelvic �oor dysfunction in all athletes, both male 
and female. Not only as regards the high impact sports. From 
a researcher’s prospective, further research is needed to bet-
ter evaluate the overall pelvic �oor among athletes, in a larg-
er number of sports and more speci�cally in male athletes.

CONCLUDING MESSAGE
This study is the �rst scoping review to provide a compre-
hensive overview of the topic. 

Pelvic �oor disfunction among athletes is an evident issue 
that should be carefully evaluated by clinicians. 

The sharp rise in published work in recent years is encourag-
ing, however gaps in the literature are still evident.

FIGURE 1

PRISMA Flow Diagram
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EVALUATION OF THE EFFECT OF ABDOMINAL 
SACROCOLPOPEXY ON URETHRAL ANATOMY 
AND CONTINENCE MECHANISM USING 
DYNAMIC MRI

Mahfouz W1, Elmissiry M1, Hassan H2, Gomaa S1, Koraitim A1

1. Urology Department, Alexandria University, Egypt, 2. Radiology 
Department, Alexandria University, Egypt

HYPOTHESIS / AIMS OF STUDY
Treatment of Pelvic organ prolapse (POP) associated with 
stress urinary incontinence (SUI) is a surgical challenge. Sur-
geons may perform combined prolapse and incontinence 
surgery or may correct prolapse first and evaluate inconti-
nence afterwards. We present a prospective study to eval-
uate the e�ect of ASC on urethral anatomy and continence 
using Dynamic MRI

STUDY DESIGN, MATERIALS AND METHODS
Twenty females with concomitant apical prolapse and SUI 
due to urethral hypermobility were included. Patients with 
�xed urethra or ISD were excluded. All patients underwent 
ASC operation as a sole treatment without anti-incontinence 
procedure. Patients were informed that they may need an-
ti-incontinence procedure afterwards. 

Symptom-speci�c questionnaires were administered in the 
form of Urogenital Distress Inventory (UDI-6), Internation-
al Consultation on Incontinence Questionnaire short form 
(ICIQ-UI-SF) to evaluate incontinence, and Pelvic Organ 
Prolapse and Incontinence Sexual Function questionnaire 
(PISQ-12) short form to evaluate sexual function. All patients 
underwent urodynamic study (UDS) in the form of free uro-
�owmetry with PVR estimation, and pressure �ow study with 
estimation of Valsalva leak point pressure (VLPP) before and 
after surgery.

The following parameters were assessed in the MRI:

1-Degree of bladder descent: which is the vertical distance 
between PCL & the bladder base. 

2-Posterior urethro-vesical angle (PUV): It is the angle be-
tween the urethral axis & the posterior border of the bladder 
base or the trigone (15), normally it is less than 115º 
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3-Angle of urethral inclination (UI): It is the angle of the ure-
thral axis in relation to the vertical plane, normally it is less 
than 30º (17).

4-Leading edge of the vaginal cu� (in cases of previous hys-
terectomy) or the location of the cervix (in cases of preserved 
uterus) in relation to the PCL

5-The anorectal junction in relation to the PCL

RESULTS
Mean age was 53 years. All patients had apical prolapse; 4 
with cystocele, and 5 with rectocele. Urethral hypermobility 
was positive in all patients. After performing ASC, all patients 
reported signi�cant improvement of all prolapse and incon-
tinence questionnaires as well as QoL and sexual function. 
Signi�cant improvement of incontinence parameters on dy-
namic MRI (bladder neck descent, posterior urethrovesical 
angle and urethral inclination angle) was observed after ASC. 
Similarly, signi�cant change in the position of the leading 
edge of prolapse and the anorectal junction was observed.

INTERPRETATION OF RESULTS
18 patients had no leak postoperatively (cured from SUI). 
They had a mean of 86.16 ± 13.76 cmH2O. Only two patients 
had postoperative SUI; however, they both reported im-
provement of their SUI. They showed improvement of their 
VLPP (mean of 86 ± 2 pre-operatively, which became 101 ± 
8.49cmH2O). One of them underwent TOT insertion as she 
was bothered by her symptoms and she was continent after 
TOT. The other patient refused to undergo TOT insertion as 
her SUI symptoms were occasional and were of no bother 
to her.

CONCLUDING MESSAGE
In patients with prolapse and urethral hypermobility, ASC 
may return the bladder neck and urethral anatomy towards 
normal as proved by dynamic MRI. However, further studies 
on a larger number of patients with a longer follow up peri-
od are required

Funding None Clinical Trial Yes Public Registry No RCT No Subjects Human 
Ethics Committee Alexandria University Ethics committee Helsinki Yes 
Informed Consent Yes 
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PELVIC FLOOR MUSCLE MECHANICAL 
PROPERTIES IN FEMALE RUNNERS WITH AND 
WITHOUT RUNNING-INDUCED URINARY 
INCONTINENCE: A PRELIMINARY ANALYSIS

Berube M1, McLean L1

1. University of Ottawa

HYPOTHESIS / AIMS OF STUDY
More than one in �ve women experience the embarrass-
ment of urine leakage while exercising, and this is a substan-
tial barrier to exercise [1]. As many as one in three women 
with urinary incontinence report that they limit their physi-
cal activity due to their incontinence; this includes not exer-
cising at all (11.6%), exercising less (11.3%) or changing the 
type of exercise they perform (12.4%) [2]. Urine leakage dur-
ing exercise is experienced predominantly as stress urinary 
incontinence (SUI), which is characterized by urine leakage 
which occurs when bladder pressure exceeds urethral clo-
sure pressure in the absence of detrusor contraction. As with 
SUI in general, neuromuscular damage and structural dam-
age to the urethra and the levator ani muscles (PFMs) as well 
as their associated connective tissues are likely implicated, 
yet repetitive loading of the pelvic �oor may, over a bout of 
exercise, lead to muscle fatigue or tissue strain as contrib-
uting factors. The main goal of this study is to understand 
the mechanistic factors associated with SUI when it is expe-
rienced predominantly during exercise. More speci�cally, we 
aim to investigate di�erences in and compare the e�ects of 
an acute bout of running on pelvic �oor morphology and 
function between female runners who do and do not regu-
larly experience urinary incontinence while they run.

STUDY DESIGN, MATERIALS AND METHODS
This paper reports a preliminary analysis of data from an 
ongoing cross-sectional, observational case-control study 
which received approval from the local institutional research 
ethics board. Women aged 18 years and over with no known 
risk factors related to physical activity (PAR-Q+), who run at 
least 5 km in under 50 minutes, twice per week and more 
than 10km a week, and who have done so for at least one 
year, are being recruited into two cohorts: females who reg-
ularly (≥ 1 per month) experience urine leakage while exer-
cising, and those who do not. An a priori power calculation 
estimated that a minimum of 26 women per group would 
be necessary to detect within-group di�erences. Women are 
being recruited from local running groups and physiothera-
py clinics, and are excluded if they have a history of urogen-
ital surgery, symptoms of the female athlete triad, dyspare-
unia, a neurologic disorder, are pregnant or have delivered 
a baby within the previous year. All eligible females provide 
demographic information and are asked to complete the 
International Consultation on Incontinence - Female Lower 
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Urinary Tract Symptoms (ICIQ-FLUTS) and the International 
Physical Activity Questionnaire (IPAQ). 

All participants undergo an ultrasound imaging evaluation 
of their pelvis. 3D volume images of the levator ani are ac-
quired using a transperineal probe while participants remain 
in quiet standing. Next, participants are instrumented with 
an intravaginal dynamometer in standing and are asked to 
perform three repetitions of a maximal voluntary contrac-
tion (MVC) using a dynamometric anteroposterior diameter 
of 35mm. In supine, passive forces are recorded while the 
anteroposterior diameter of the dynamometer arms moved 
from 15mm to 40mm at a constant speed of 50mm/s. Pel-
vic �oor muscle elongation is held for 7s at the maximum 
(40mm) diameter before the arms return to their initial po-
sition. Three repetitions of passive tissue elongation are 
performed. Participants then run on a treadmill for 37 min-
utes using a standardized protocol: 2 minutes at 7km/h, 2 
minutes at 10 km/h, 2 minutes at 15 km/h, 30 minutes at a 
self-selected pace, followed by 30 seconds at 10 then 7 km/h.  
Following the run, the ultrasound imaging and dynamome-
ter protocols are repeated. Outcomes include levator hiatal 
area at rest, and maximum relative peak forces and rate of 
force development during MVC and during tissue elonga-
tion. Stress relaxation is measured using the force data ac-
quired by the dynamometer arms once they are opened to 
40mm and held for 7s, quanti�ed using the coe�cient of 
the exponential decay function. Based on data acquired to 
date, all outcomes were tested for normality using the Kol-
mogorov-Smirnov test. A mixed-model ANOVA was used to 
compare dynamometry and ultrasound outcomes between 
group (continence status) and across time (pre-run vs post-
run). E�ect sizes (Cohen’s f ) were calculated using partial 
eta-squared values, and statistical power was determined 
for each variable.

RESULTS
To date, 23 experienced female runners have participated 
out of the targeted n=52. Demographic information is pre-
sented in Table 1. The runners with and without leakage 
do not di�er on any variables except the ICIQ-FLUTS score, 
which is signi�cantly higher in the runners with running-in-
duced SUI. 

All outcomes are normally distributed. Table 2 describes the 
results for all outcomes. No signi�cant two-way interactions 
between factors (continence status) and within-partici-
pants (pre-run vs post-run) were found for any outcome (p 
>0.05). To date, no di�erence in force generating capacity of 
the PFMs is evident between participants with and without 
running-induced SUI. While the rate of force development 
during MVC does not appear to change after the acute bout 
of running, a signi�cant small increase in the relative peak 
force achieved during MVC is observed after the run com-
pared to before the run in both groups. To date, women with 
running-induced SUI demonstrate a slower decay in passive 

force during the stress relaxation response than those with-
out SUI. After the run, there is a signi�cant di�erence in rel-
ative peak forces and rate of force development measured 
during tissue elongation—forces were lower after the run for 
both groups. The e�ect sizes computed for the interaction 
between continence status and time suggest that there may 
be moderate e�ect sizes for changes in relative peak force 
measured during tissue elongation and for changes in leva-
tor hiatal area at rest (e�ect size=0.35 and 0.26 respectively), 
while the e�ects sizes may be small for the other outcomes 
(<0.13). There appears to be a change in the shape of the 
levator hiatus after the run, and we are currently developing 
a method to quantify this change for further investigation.

INTERPRETATION OF RESULTS
Although this study is currently underpowered, this interim 
power analysis suggests that this study will be adequately 
powered to detect di�erences in most outcomes in terms of 
the morphological and mechanical changes observed after 
an acute bout of running (power ranging from 82 to 93% 
for 4 of 6 outcomes). Based on these preliminary �ndings, 
PFM strength and fatigue appear to play a limited role, if any, 
in running-induced SUI in experienced female runners. Al-
though no signi�cant interaction e�ect between continence 
status and time (before/after the run) is evident, the mod-
erate e�ect size for the interaction between relative peak 
force at 40mm dynamometer diameter and time suggests 
that changes in the mechanical properties of the supportive 
connective tissues may be associated with running-induced 
SUI in females.

CONCLUDING MESSAGE
These preliminary results do not indicate signi�cant di�er-
ences in PFM strength between female runners with and 
without running-induced SUI, nor any PFM fatigue induced 
by an acute bout of running. The e�ect sizes suggest that dif-
ferences between runners with and without SUI may exist in 
the passive properties of PFMs and surrounding connective 
tissues. These di�erences might have implications in terms 
of the support o�ered to the pelvic organs and urethra in re-
sponse to repetitive loading during running. These are pre-
liminary results only, recruitment is ongoing.

FIGURE 1
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SCREENING AND IDENTIFICATION OF KEY 
BIOMARKERS IN PELVIC ORGAN PROLAPSE: 
BASED ON BIOINFORMATIC ANALYSIS
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HYPOTHESIS / AIMS OF STUDY
Pelvic organ prolapse (POP) refers to a group of diseases in 
which the pelvic organs and the adjacent vaginal wall de-
crease due to weakened pelvic support tissue. Although it 
rarely causes severe symptoms or death, it has a huge im-
pact on the quality of life of patients. Based on the diver-
sity and heterogeneity of the pathophysiology of POP, its 
molecular mechanism remains unclear. In order to identify 
candidate genes in the occurrence and progression of POP, 
we have mined and analyzed some di�erential genes from 
public databases.

STUDY DESIGN, MATERIALS AND METHODS
microarray datasets GSE53868, from Prolapsed and non-pro-
lapsed position in the vaginal wall of 12 POP patients, was 
downloaded from Gene Expression Omnibus (GEO) data-
base. The di�erentially expressed genes (DEGs) were select-
ed and identi�ed, and Kyoto Encyclopedia of Genes and 
Genomes (KEGG) and Gene ontology (GO) function enrich-
ment analyses were performed by the Database for Anno-
tation, Visualization and Integrated Discovery (DAVID). The 
protein-protein interaction network (PPI) was constructed 
using STRING online website and the module analysis was 

performed with Cytoscape software, while hub genes were 
identi�ed by MCODE plugin in Cytoscape.

RESULTS
A total of 118 di�erentially expressed genes were screened 
(P <0.05, log FC > 1 or log FC < -1), including 77 up-regu-
lated genes and 41 down-regulated genes. KEGG and GO 
enrichment analysis showed that the biological process of 
these di�erentially expressed genes were mainly involved in 
cell apoptosis, immune response, and cell response to DNA 
destruction stimulation. The constructed protein interaction 
network suggested that these DEGs were mainly composed 
of 2 modules and Thrombomodulin (THBD) and zinc �nger 
protein SNAL1 play a key role.

INTERPRETATION OF RESULTS
Thrombomodulin is a speci�c endothelial cell receptor re-
sponsible for the conversion of protein C to the activated 
protein C (protein Ca). Once evolved, protein Ca scissions the 
activated cofactors of the coagulation mechanism, factor Va 
and factor VIIIa, and thereby reduces the amount of throm-
bin generated. Unfortunately, we did not �nd a direct link 
between POP pathological process and coagulation function

Zinc �nger protein SNAI1 Involved in induction of the ep-
ithelial to mesenchymal transition (EMT), formation and 
maintenance of embryonic mesoderm, growth arrest, sur-
vival and cell migration. SNAI1 participated in the activation 
of �broblasts while POP is closely related to �broblast and 
collagen metabolism disorders.

CONCLUDING MESSAGE
In conclusion, the present study was designed to identify 
DEGs that may be involved in the occurrence and progres-
sion of HCC. A total of 119 DEGs and 2 hub genes were iden-
ti�ed and may be regarded as diagnostic biomarkers and 
therapeutic target for POP, especially SNAI1. However, fur-
ther studies are needed to elucidate the biological function 
of these genes in POP

Funding The study was supported by the National Natural Science 
Foundation of China (No.81670695), Zhejiang Provincial medical and health 
technology program projects of China (Nos.2018PY031,  2018KY512, and 
2019KY101), and Zhejiang Provincial Natural Science Foundation of China 
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EVALUATION OF MOBILE HEALTH 
APPLICATIONS FOR PELVIC ORGAN 
PROLAPSE AND STRESS URINARY 
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HYPOTHESIS / AIMS OF STUDY
With the growing use of technology by patients in manag-
ing their health, it becomes increasingly important to eval-
uate mobile health applications (apps) that patients use for 
credibility, accuracy, and utility. The aims of this study are 
to evaluate applications designed for Pelvic Organ Prolapse 
(POP) and Stress Urinary Incontinence (SUI) using the Xcertia 
guidelines for medical app quality, as well as to analyze user 
sentiment of the apps.

STUDY DESIGN, MATERIALS AND METHODS
Mobile medical apps were found on the Apple App Store 
with keywords “pelvic organ prolapse,” “incontinence,” or 
“bladder.” Exclusion criteria included apps that were not free 
or were not updated in the past year. Apps were evaluated 
along the Xcertia Guidelines, categories including app Oper-
ability, Privacy, Security, Content, and Usability. The number 
of ratings and reviews on the Apple App Store were collect-
ed for each app and a sentiment analysis of reviews was con-
ducted. A positive review contained only positive feedback, 
a negative review contained only negative feedback, and a 
neutral review contained both positive and negative feed-
back.

RESULTS
From the Apple App Store, a total of 27 mobile medical apps 
were found and 8 apps met inclusion criteria. Based on Xcer-
tia guidelines, all apps had simple and problem-free down-
load/launch, visuals, and usability (Table 2). None of these 
apps required input of personal identifying information and 
none were linked to the EHR in any way. The content of the 
apps varied in that 62.5% of the included apps incorporated 
an educational or informational component. Further, only 
37.5% of the apps clearly delineated the sources for their in-
formation, while the others had no way to verify the validity 
of the content. PRIVY-US Urinary Health and Tat: Pelvic Floor 
Muscle Exercises incorporated questionnaires for evaluating 
the degree of urinary incontinence, however only PRIVY-US 
Urinary Health provided users with interpretations for the 
results. 50% of the apps had the option of purchasing an up-
grade to access additional features. 

The average number of reviews among the 8 apps was 124.8, 
with an average of 118.5 positive reviews, 2.6 negative re-
views, and 3.8 neutral reviews. Sentiment analysis showed 
that 5 apps had majority positive sentiment (Table 1). The 

percentage of positive reviews was 96% for Easy Kegel out 
of 225 reviews, 80% for Kegel Nation out of 5 reviews, 96% 
for Kegel Trainer PFM Exercises out of 741 reviews, and 100% 
for both PRIVY-US Urinary Health and Tat: Pelvic Floor Mus-
cle Exercises, which each had 1 review. Only 1 app, Squeeze 
Time, had majority negative reviews, with 75% negative out 
of 4 reviews. Vesica had 50% neutral reviews out of 16 to-
tal. Kegel Trainer had equal positive, negative, and neutral 
sentiment in 6 reviews. Some of the complaints that users 
brought up in reviews across several apps included crashes, 
required payment for additional features, and incompatibili-
ty with other Apple devices such as the Apple Watch.

INTERPRETATION OF RESULTS
The importance of mobile health apps following Xcertia 
guidelines increases as patient use of mobile based tech-
nology is increasing. Apps have little oversight or regulation 
with the possibility of inaccurate and unreliable information 
being passed on to users. The quality of content in our anal-
ysis was variable. Some apps did not have any informational 
component and were simply instructional without explana-
tion, limiting their utility. The incorporation of educational 
elements into apps would help make them well-rounded 
resources to consider. Additionally, only 38% cited sources 
from which their content was derived, therefore accuracy of 
educational content may be limited.

Sentiment analysis of app reviews must be considered with 
the total number of reviews for each app. While some apps 
had hundreds of reviews, others had very few, as low as 1 in 
some cases. There is also volunteer bias where some users 
may only submit a review when they come across a problem 
or notice signi�cant improvement with the app. Making sure 
that the most popular apps are also the ones with the best 
content is important when considering that new users are 
more inclined to try apps that are positively reviewed and 
highly rated. In our analysis, the two highest reviewed apps 
had nearly almost all positive reviews (96%) for both, indi-
cating that these are well-liked and highly utilized. Similarly, 
the apps with over 100 ratings had an average rating of 4.4 
or higher, supporting that highly used apps are also highly 
rated.

CONCLUDING MESSAGE
Most apps were well received by users based on ratings/re-
views and met most functional guidelines of Xcertia. How-
ever, the quality of the app content varied. Only some of the 
apps had an informational component, and even less had 
sources listed. This brings the credibility of some apps into 
question and leaves physicians and patients unable to verify 
the educational information. Optimal apps should include 
accurate, useful educational content with sources cited and 
meeting functional guidelines. Providers considering recom-
mendation of health apps to patients should highly consid-
er those that meet Xcertia guidelines, have an educational 
component, list their sources, and do not require payment 
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for features. For future studies, evaluation of the quality of 
app educational content and evaluation of mobile health 
apps available through other platforms is encouraged.

FIGURE 1

Table 1. Ratings and Reviews

FIGURE 2

Table 2. Review of Apps Alone Xcertia Guidelines
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SUCCESS AND SATISFACTION OF TENSION-
FREE VAGINAL TAPE SURGERY IN FEMALES 
WITH STRESS URINARY INCONTINENCE: 
RESULTS AT 17 YEARS OF FOLLOW-UP.
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HYPOTHESIS / AIMS OF STUDY
Tension-free Vaginal Tape (TVT) Procedure is proved to be a 
safe and e�ective surgical method for stress urinary inconti-
nence (SUI). The present study aims to evaluate the surgical 
outcomes at 17 years after the TVT surgery which was per-
formed to manage females with SUI.

STUDY DESIGN, MATERIALS AND METHODS
Among 110 women with SUI who underwent the TVT proce-
dure between March 1999 and December 2000, 51 patients 
were followed up for at least 17 years postoperatively. Pre-
operative evaluation of the patients was performed with his-
tory taking, physical examinations, one-hour pad tests, urine 
analysis, urine cultures and complete multichannel urody-
namic studies. Long-term evaluations were performed via 
questionnaires on the durability of the surgical outcome and 
the patients' satisfaction with the procedure. All the patients 
were asked about their voiding symptoms as well as any re-
currence by conducting detailed telephone interviews.

RESULTS
The mean follow-up period was 207.62 ± 8.46 months. Of the 
51 patients who were followed up for at least 17 years, the 
patients were classi�ed according to their symptom grades; 
grade I (n = 13, 25.49%), grade II (n = 28, 54.90%) and grade 
III (n = 10, 19.61%). The TVT procedure remained successful 
in 42 patients (82.35%): SUI was remained cured in 28 pa-
tients (54.90 %) and improved in 14 patients (27.45%) while 
recurred incontinence was observed in 9 patients (17.65 %). 
According to the telephone interviews, 26 patients (50.98 %) 
were very satis�ed and 16 patients (31.37%) were satis�ed 
with the TVT procedure. However, 6 (11.76%) and 3 (5.88%) 
patients answered 'tolerable' and 'dissatis�ed', respectively, 
and all of these patients had recurred SUI. Among the inves-
tigated patients, no serious or long-term complications re-
lated to the procedure were observed.

INTERPRETATION OF RESULTS
According to the present results, more than 80% of the fe-
males who underwent TVT to manage SUI were remained 
cured or improved, and a similar rate of patients were at least 
satis�ed at 17-years after the surgery. This implies that TVT is 
an e�ective and durable surgical procedure to manage fe-
males with SUI. However, since only 46.36% of the patients 
were able to be contacted to for the telephone interviews, 
the results of this study may not be su�ciently robust to 
evaluate the long-term success and satisfaction of females 
who underwent TVT. Further multi-institute cohort studies 
with prospective design are necessary to validate the precise 
e�ectiveness and durability of TVT in SUI females.

CONCLUDING MESSAGE
The TVT surgery is an e�ective treatment for stress urinary 
incontinence, with long-term durability of continence and 
minimal complications related to the surgery.
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FIGURE 1

Table 1. Patients' preoperative and postoperative clinical data.
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IS SOLUBLE VEGFR1 A PUTATIVE BIOMARKER 
AND THERAPEUTIC TARGET FOR BPS/IC?
Ribeiro-Oliveira R1, Mendes P2, Manso M3, Pinto R2, Cruz F2, Charrua A1

1. I3S and FMUP, 2. FMUP, I3S, CHSJ, 3. CHSJ

HYPOTHESIS / AIMS OF STUDY
Patients su�ering from bladder pain syndrome/Intersti-
tial cystitis (BPS/IC) have vascular fragility, re�ected by the 
waterfall bleeding following bladder distention. Vascular 
endothelial growth factor (VEGF) is a molecule involved in 
vasculogenesis and angiogenesis. In addition VEGF also par-
ticipates in the pathophysiology of pain. VEGF was shown to 
be increased in the lamina propria of BPS/IC bladders. How-

ever, urinary VEGF levels has been reported to be similar be-
tween BPS/IC and controls.

VEGF can bind to membrane VEGF receptors or to their sol-
uble forms. VEGF membrane receptors include 3 subtypes: 
VEGFR1, VEGFR2 and VEGFR3. VEGFR1 occurs in sensory neu-
rons and in monocyte/macrophages. VEGFR2 is expressed 
by endothelial cells. VEGFR1 and VEGFR2 receptors can also 
be found in urothelial cells.

VEGFR-2 mediates almost all of the known cellular responses 
to VEGF, like angiogenesis and increases vascular permea-
bility. VEGFR1 promotes in�ammation and pain, mainly by 
modulating VEGFR-2 signalling. Moreover, VEGFR1 soluble 
form act as a bu�er, sequestering VEGF from binding to the 
membrane receptors. VEGFR-3 is associated with lymphang-
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iogenesis and, since it seems to have no role in pain control, 
was not a subject of our study.

In the present work, we hypothesised that the sVEGFR1 can 
be detected in the urine of BPS/IC patients.

STUDY DESIGN, MATERIALS AND METHODS
The urine of 18 healthy control subjects and of 18 BPS/IC pa-
tients from a urine bank was analysed by ELISA to measure 
the urinary levels of VEGF (Enzo, ENZ-KIT156-001; detection 
limit 4.712 pg/ml), VEGFR1 (Abcam, ab195210; detection 
limit - 0.391 ng/ml) and VEGFR2 (Abcam, ab213476; detec-
tion limit - 117 pg/ml).

As VEGFR1 and R2 occur in the membrane of urothelial cells, 
the urine samples were centrifuged and only the superna-
tant was used. 

Results are presented has mean values ± sd. T test was used 
for comparisons. Con�dence intervals (CI) are presented. 
Whenever CI includes 0, the null hypothesis is not discarded.

RESULTS
The urinary levels of VEGF in controls and BPS/IC patients 
were 10.18±0.24 pg/ml and 10.28±0.26 pg/ml, respectively 
(p=0.241). The 95% CI ranges [-0.07013,0.2707].

The urinary levels of sVEGFR1 in centrifuged urine were 
9.64±7.36 ng/ml while in patients were 3.96±3.88 ng/ml of 
sVEGFR1 (p=0.0044). The 95% CI ranges [-6.916,-1.387] dis-
cards the null hypothesis. 

A post hoc analysis showed that 67% of BPS/IC patients had 
less than 6 ng/ml of VEGFR1. These patients were older than 
the remaining (49±9 vs 39±5 years). 

VEGFR2 was not detected in the urine of controls and pa-
tients.

INTERPRETATION OF RESULTS
The presence of VEGFR1 in centrifuged samples indicates 
that the receptor detected belongs to the soluble form. 

Our exploratory study showed a marked decrease in the uri-
nary levels of sVEGFR 1. This results may re�ect a reduction 
on VEGF sequestration by the VEGFR1 soluble form, which 
may leave VEGF free to activate the membrane attached 
receptors, leading to angiogenesis, pain, in�ammation and 
urothelial changes.

 This decrease seems to be age-dependent. The levels of uri-
nary VEGF do not seem to re�ect the tissue VEGF changes 
previously reported.

CONCLUDING MESSAGE
Urinary sVEGFR1 may be a potential BPS/IC biomarker for 
patient phenotyping and a potential target for future treat-
ments.

Funding EU/EFPIA/Innovative Medicines Initiative [2] Joint Undertaking 
(IMI-PAINCARE) grant No 777500 Clinical Trial No Subjects None 
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PEROXISOME PROLIFERATOR-ACTIVATED 
RECEPTOR GAMMA AGONIST AS A NOVEL 
TREATMENT FOR INTERSTITIAL CYSTITIS:  A 
RAT MODEL

Comiter C1, Dobberfuhl A1, Mahal A2

1. Stanford University, 2. University of Nebraska

HYPOTHESIS / AIMS OF STUDY
While the cause of interstitial cystitis (IC) is unknown, cellu-
lar and macroscopic urothelial changes have been charac-
terized for many decades. Noted urothelial changes include 
increased solute permeability of the urinary bladder (caus-
ing pain) and decrease of urine-bladder barrier proteins 
including uroplakin and unique production of Frizzled-8 
protein-related glycoprotein (antiproliferative factor). These 
changes lead to disruption of the bladder lining and slowing 
of the reparative process of the bladder wall, which is usually 
restored by cell replication and di�erentiation of basal cells.

Peroxisome proliferator-activated receptor gamma (PPAR-γ) 
agonists may o�er a potential therapeutic bene�t by restor-
ing the urothelial integrity. In cell culture, PPAR-γ agonists 
have been shown to drive urothelial cells to di�erentiation 
and production of barrier proteins including uroplakin. This 
di�erentiation persists even when other growth factors such 
as epidermal growth factor are inhibited. We investigate the 
use of a PPAR-γ agonist, pioglitazone, as a potential repara-
tive treatment for IC, which may o�er a treatment that would 
target a known defect in urothelial architecture seen in pa-
tients with IC.

STUDY DESIGN, MATERIALS AND METHODS
24 female Sprague-Dawley rats were used.  Baseline urinary 
frequency (�lter paper test) and bladder capacity (via su-
prapubic PE-50 tubing, saline �lling cystometry at 0.1 mL/
min x 3 cycles) were measured. Using a previously described 
animal model for IC, 12 rats were treated with biweekly in-
traperitoneal cyclophosphamide injections (35 mg/kg) to in-
duce cystitis. 12 rats were used as controls.  Animals were di-
vided into 4 groups (n=6 for each group): IC plus daily sham 
saline gavage (IC+Pio-), IC plus daily pioglitazone gavage (15 
mg/kg) (IC+Pio+), normal rats with daily pioglitazone (IC-
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Pio+), and normal rats with neither IC nor pioglitazone (IC-
Pio- {Control}). At the end of four weeks, urinary frequency 
and bladder capacity were measured. Histologic examina-
tion of urothelial integrity was also performed.

RESULTS
Average voids per hour were signi�cantly lower in IC+Pio+ 
(4.0±1.9) vs. IC+Pio- (10.0±2.4) rats (p<0.01) and were similar 
to IC-Pio+ (6.0±1.4) and IC-Pio- (6.0±1.5) controls. Cystomet-
ric capacity was signi�cantly higher in IC+Pio+ (0.945±0.122 
mL) vs. IC+Pio- rats (0.588±0.165 mL, p=0.01) and was com-
parable to IC-Pio- capacity (0.817±0.196 mL) and IC-Pio+ ca-
pacity (0.941±0.188 mL). Urothelial structural integrity was 
improved in IC+Pio+ rats versus IC+Pio- rats upon histologic 
observation.

INTERPRETATION OF RESULTS
Pioglitazone is an FDA-approved medication used for treat-
ment of diabetes mellitus.  Further investigation is prudent 
and warranted, as hypertrophy of the bladder endotheli-
um has been demonstrated in rat models.. In observational 
studies a dose dependant risk of bladder cancer has been 
raised in diabetics taking pioglitazone orally, though stud-
ies have shown con�icting data, as highlighted in the recent 
FDA brief on Pioglitazone and bladder cancer.. 

To date, this is the �rst study to address possible treatment 
of IC with a PPAR-γ agonist. The study reliably demonstrated 
changes in the rat bladder physiology, hinting at a potential 
bene�t to patients. The current study is limited as only the 
feasibility of an oral dose treatment was tested in an estab-
lished animal model of disease. Future studies may answer 
if alternative routes of administration may provide an im-
proved risk/bene�t pro�le. For example, bladder instillation 
of pioglitazone metabolites may create a therapeutic e�ect 
and minimize systemic side e�ects. Additional investigation 
into the bladder surface protein changes would illuminate if 
structural bladder changes were noted with treatment, how-
ever, this was not possible with the current investigation. 
Moving from animal to human investigation would also pro-
vide more compelling evidence for future therapeutic use.

CONCLUDING MESSAGE
In a cyclophosphamide-induced model of IC, pioglitazone, 
a PPAR-γ agonist, improved bladder function. Cystometric 
capacity and urinary frequency (higher in rats with cystitis) 
were normalized following treatment with pioglitazone. In 
addition, the structural integrity of the urothelium was im-
proved. While concern remains for the potential increase in 
urothelial carcinoma with long-term PPAR-γ agonist treat-
ment, pioglitazone, which causes bladder mucosal prolifer-
ation, may prove useful for treating IC, and deserves further 
investigation.

FIGURE 1

A loss of normal urothelium and barrier thinning (arrows) is appreciated 
in the IC+Pio- group.

FIGURE 2

The treated cystitis (IC+Pio+) group showed amelioration of the urothe-
lium.

Funding : Dean’s O�ce, Stanford University School of Medicine Clinical Trial
No Subjects Animal Species Rat Ethics Committee APLAC Stanford 
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EFFECTS OF A SOLUBLE GUANYLATE 
CYCLASE ACTIVATOR, BAY 60-2770, ON 
NEUROGENIC LOWER URINARY TRACT 
DYSFUNCTION IN MICE WITH SPINAL CORD 
INJURY
Gotoh D1, Saito T1, Kurobe M1, Igarashi T1, Singh N1, Miyake M2, Torimoto K2, 
Fujimoto K2, Yoshimura N1

1. University of Pittsburgh, 2. Nara Medical University

HYPOTHESIS / AIMS OF STUDY
Neurogenic lower urinary tract dysfunction after spinal cord 
injury (SCI) features detrusor overactivity (DO) and detru-
sor-sphincter dyssynergia (DSD), which results in ine�cient 
voiding with high post-void residual volume. Previous stud-
ies have shown that nitric oxide (NO)-mediated pathways 
are involved in the control of lower urinary tract (LUT) func-
tion in multiple ways; including urethral and bladder neck 
smooth muscle relaxation, increased blood �ow due to vas-
cular smooth muscle relaxation and inhibition of bladder 
a�erent activity [1]. Also, phosphodiesterase type 5 (PDE5) 
inhibitors, which increase cellular levels of cyclic guano-
sine monophosphate (cGMP), are used for the treatment of 
male LUT symptoms with benign prostatic hyperplasia. NO 
is known to promote the production of cGMP from GTP via 
activation of soluble guanylate cyclase (sGC); therefore, this 
study examined the e�ects of sGC activation, which can in-
crease cGMP production independent of NO inside the cell, 
on bladder and urethral dysfunctions in SCI mice.

STUDY DESIGN, MATERIALS AND METHODS
Female C57BL/6N mice (9 weeks old) were used and divid-
ed into three groups: Group A of spinal cord intact mice; 
Group B of SCI mice treated with vehicle, and Group C of SCI 
mice treated with a sGC activator (BAY 60-2770). The mice 
in the SCI groups underwent Th8-9 spinal cord transection 
followed by oral administration of a vehicle or BAY 60-2770 
(10 mg/kg/day) by oral gavage once a day in the morning 
during 2 to 4 weeks after spinal cord transection. The blad-
der of SCI mice was emptied via abdominal compression 
once daily after spinal cord transection. We evaluated the 
urodynamic parameters using awake cystometry (CMG) and 
external urethral sphincter (EUS)-electromyograms (EMGs), 
and the mRNA levels of mechanosensory channels, NO-relat-
ed, ischemia, and in�ammatory markers in L6-S1 dorsal root 
ganglia (DRG), urethra and bladder tissues at 4 weeks after 
SCI. In single-�lling CMG, we measured the time to voiding, 
the number of non-voiding contractions (NVCs) per minute, 
postvoid residual volume (PVR), bladder capacity, bladder 
compliance, and voiding e�ciency. NVC was de�ned as an 
increase in intravesical pressure more than 8 cmH2O above 
the baseline. In CMG and EUS-EMG recordings, we measured 
voiding contraction time, duration of notch-like reductions 
in intravesical pressure on CMG traces, and duration of re-

duced EMG activity. The voiding contraction time was meas-
ured as a duration between the rise of intravesical pressure 
beyond the threshold pressure and the point at which intra-
vesical pressure returned to the level of threshold pressure. 
Reduced EMG activity was measured when EMG activity 
was reduced to the baseline level between tonic �rings of 
EUS-EMG activity during voiding bladder contraction [2]. In 
a separate group of animals, DRG, urethra and bladder tis-
sues were harvested at 4 weeks of SCI to evaluate the mRNA 
levels various markers using real-time PCR, which included 
mechanosensory channels markers such as TRPA1, TRPV1, 
acid-sensing ion channel 1-3 (ASIC1-3), and piezo-type 
mechanosensitive ion channel component 2 (Piezo2), 
NO-related markers such as neuronal & endothelial nitric ox-
ide synthase (nNOS & eNOS), and soluble guanylate cyclase 
alpha 1 (sGCα1), ischemia markers such as hypoxia-induci-
ble factor 1-alpha (HIF-1α) and vascular endothelial growth 
factor (VEGF), and in�ammatory markers such as transform-
ing growth factor beta 1 (TGF-β1). All values are expressed 
as means ± standard deviations. We used the Mann Whitney 
U test to evaluate statistical di�erences between groups. A 
P-value < 0.05 was considered statistically signi�cant.

RESULTS
In single-�lling CMG, time to voiding, NVCs per minute, PVR 
and bladder capacity were signi�cantly larger in Group B 
than in Group C (time to voiding: 44.4 ± 12.3 vs 33.5 ± 9.2 sec, 
NVCs: 0.9 ± 0.3 vs 0.5 ± 0.1 number/min, PVR: 0.4 ± 0.1 vs 0.3 
± 0.1 mL, bladder capacity: 0.5 ± 0.1 vs 0.3 ± 0.1 mL). Voiding 
e�ciency was signi�cantly higher in Group C than in Group 
B (13.0 ± 4.0 vs 6.5 ± 1.5 %) (Fig. 1A, B). In CMG and EUS-EMG 
recordings, voiding contraction time was signi�cantly small-
er in Group C than in Group B (20.2 ± 1.9 vs 25.1 ± 3.5 sec). 
Duration of notch-like reductions in intravesical pressure on 
CMG traces and reduced EMG activity time were signi�cantly 
longer in Group C than in Group B (notch-like reductions: 1.7 
± 0.5 vs 1.0 ± 0.3 sec, reduced EMG activity: 1.5 ± 0.2 vs 0.9 
± 0.1 sec) (Fig. 1C, D). mRNA expressions of TRPA1, TRPV1, 
ASIC1, ASIC2, ASIC3, and Piezo2 in L6-S1 DRG were signi�-
cantly higher in Group B than in Groups A and C (Fig. 2A). 
mRNA expressions of nNOS, eNOS, and sGCα1 in the urethra 
were signi�cantly lower in Group B than in Groups A and 
C (Fig. 2B). mRNA expressions of HIF-1α, VEGF, and TGF-β1 
in the bladder were signi�cantly higher in Group B than in 
Groups A and C (Fig. 2C).

INTERPRETATION OF RESULTS
This is the �rst report of examining the e�ects of sGC acti-
vation on lower urinary tract dysfunction in SCI mice. In this 
study, the sGC activator treatment, which can directly in-
crease cGMP production independent of NO, improved DO 
evident as reduced NVCs as well as DSD as evidenced by an 
increase in reduced EMG activity time in 4-weeks SCI mice. 
Also, the duration of notch-like reduction and reduced EMG 
activity were increased in the sGC-treated group, indicating 
the improvement of the EUS synergic relaxation during void-
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ing, resulting in better voiding e�ciency after the sGC treat-
ment. Molecular studies also showed that the sGC treatment 
increased mRNA expressions of nNOS, eNOS, and sGCα1 in 
SCI mice, suggesting that the NO-GC-cGMP function, which 
is impaired after SCI, is recovered after sGC activation. Previ-
ous studies in rodent SCI models suggested that the a�er-
ent limb of micturition re�exes inducing NVCs and voiding 
bladder contractions are controlled by C-�ber and Aδ-�b-
er a�erent pathways, respectively, after SCI [3]. Also, it has 
been shown that ASICs and Piezo2 act as mechanosensitive 
channels in a�erent pathways and that ASIC1-3 receptors 
are expressed in TRPV1 expressing, unmyelinated C-�ber 
neurons as well as in mechanosensitive, myelinated A-�b-
er neurons, whereas Piezo2 is expressed in mechanosensi-
tive, myelinated A-�ber neurons. In this study TRPA1, TRPV1, 
ASIC1-3, Piezo2 transcripts in L6-S1 DRG were upregulated 
in SCI mice, and then reduced by the sGC treatment. Thus, 
the sGC treatment is likely to suppress excessive activities of 
Aδ- and C-�ber a�erent pathways innervating the LUT. More-
over, the sGC treatment seems to be e�ective in reducing is-
chemia and in�ammatory changes in the bladder, evident as 
decreased expressions of HIF-1α, VEGF, and TGF-β1 after the 
treatment.

CONCLUDING MESSAGE
BAY 60-2770, a soluble guanylate cyclase activator, reduced 
the number of NVCs, increased voiding e�ciency and the 
mRNA expressions of NO-related markers, and decreased 
the mRNA expressions of C-�ber a�erent markers, mechano-
sensitive channels, ischemia and in�ammatory markers in 
SCI mice. Thus, sGC activation could be an e�ective modality 
for the treatment of SCI-related neurogenic LUT dysfunction 
such as DO and DSD.

FIGURE 1

Figure 1

FIGURE 2

Figure 2
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NERVE GROWTH FACTOR PRECURSOR 
(PRONGF) EXERTS DIFFERENT BIOLOGICAL 
ACTIONS ON UROTHELIAL AND SMOOTH 
MUSCLE CELLS OF RODENTS BLADDERS.

Mossa A1, Cammisotto P2, Campeau L3

1. McGill University, 2. Lady Davis Institute, 3. Jewish General Hospital, McGill 
University

HYPOTHESIS / AIMS OF STUDY
The nerve growth factor precursor (proNGF) activates p75N-
TR receptor and promotes cell death and degeneration in 
di�erent tissues. Tissue levels of proNGF build up in condi-
tions such as diabetes, in�ammation and ischemia. Given 
that proNGF and p75NTR are expressed in di�erent layers 
of the bladder, we aimed to identify the biological e�ect of 
proNGF/p75NTR activation on urothelial (UT) and smooth 
muscle (SM) cells of rodents’ bladder.

STUDY DESIGN, MATERIALS AND METHODS
UT and SM cells cultured from bladder of Sprague Dawley 
rats (passages 2-7) were incubated with proNGF (5 or 10 
nM) for di�erent durations. Total cellular or nuclear protein 
extraction was performed, and the extracts were tested for 
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TNF-α, RhoA, p-JNK and NF-κB levels by western blotting. Ni-
tric oxide (NO) estimation was performed on cells medium. 
Nuclear translocation of NF-κB was also con�rmed with im-
munocyto�uorescence. Cell viability and proliferation were 
assessed by MTT test and migration assay (wound healing 
assay).

RESULTS
proNGF decreased the viability of UT cells when incubated at 
concentration of 5 and 10nM for 24 hours (Figure 1.A) while 
SM cells showed increased viability (Figure 1.B). Treating UT 
cells with proNGF for 24 and 48 hours increased the expres-
sion of the transmembrane TNF-α (Figure 1.C) and reduced 
NO secretion. After 48 hours of incubation with 5 and 10 
nM proNGF caused a signi�cant reduction in junctional pro-
tein occludin expression. Short incubation of UT cells with 
proNGF (10nM) activated RhoA. On the other hand, SM did 
not show a reduction in viability nor an increase in TNF-α or 
RhoA. Interestingly, there was a signi�cant nuclear translo-
cation of NF-κB in the SM cells in the presence of proNGF 
(Figure 1.D) which was unseen in urothelial cells. Long in-
cubation of SM cells with proNGF (48 and 72 hours) did not 
cause changes in contractile protein expression (smoothelin 
and myosin). MTT test and cell migration assay showed a sig-
ni�cant increase in SM cell proliferation and migration when 
incubated with proNGF which was dose- and time-depend-
ent. SM cell viability increased by 15-20% when incubated 
with proNGF [10nM] for 24 and 48 hours compared to cells 
incubated without proNGF (Figure 1.B). An increase of 20-
40% in migration capacity of SM incubated with 5 and 10 nM 
of proNGF was observed after 24 and 48 hours.

INTERPRETATION OF RESULTS
The reduced viability of UT with increased expression of 
TNF-α and RhoA can be related to the activation of the death 
domain of p75NTR receptor, a member of the TNF family. 
The activation of these pathways through proNGF/p75NTR 
impacted secretory and functional integrity, as represented 
with lower NO and junctional protein occludin. However, 
p75NTR seems to promote cell survival in detrusor smooth 
muscle cells mostly via NF-κB activation, with enhanced pro-
liferation and migration.

CONCLUDING MESSAGE
These results suggest that proNGF causes degenerative 
changes in urothelial cells and opposing e�ects on SMC to 
promote cell response to stress. Our �ndings also reiterate 
the observation that p75NTR receptor have cell-type specif-
ic response that include a wide range of responses that can 
promote cell apoptosis as well as cell survival and growth. 
Further understanding of this axis can help to identify cell-
type changes in the bladder diseases in context of metabolic 
stress and in�ammation.

FIGURE 1
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INHIBITING MIR-21-5P ALLEVIATES BLADDER 
FIBROSIS AND DETRUSOR OVERACTIVITY IN 
SPINAL CORD INJURED RATS
Shang Z1, Ou T1

1. Xuanwu Hospital Capital Medical University

HYPOTHESIS / AIMS OF STUDY
Our preliminary experiments found that miR-21-5p was 
signi�cantly up-regulated in spinal cord injured (SCI) rat by 
next-generation sequencing. Nevertheless, to our knowl-
edge, no studies have investigated the role of miR-21-5p in 
bladder of SCI rats.
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STUDY DESIGN, MATERIALS AND METHODS
Female Wistar rats underwent spinal cord transection at T9-
10 and were randomly divided into negative control (NC) 
and experimental groups (n=10 for each group). Tail intra-
venous injection of miR-NC or antagomiR-21-5p were per-
formed every three days after spinal cord transection, which 
were nine times in total respectively. Four weeks after tran-
section, cystometric analyses were conducted and bladder 
tissues were collected for Masson staining, qRT-PCR and 
western-blot analyses. The normal rats were used as blank 
control group.

RESULTS
Compared with NC group, the level of miR-21-5p was signif-
icantly decreased in experimental group; while it was much 
higher in NC than blank group. In addition, Masson staining 
showed that bladder �brosis was signi�cantly lessened in ex-
perimental group. Decreased non-voiding contraction num-
ber and increased intercontraction interval were also found 
in experimental group. qRT-PCR and western-blot analyses 
showed that inhibiting miR-21-5p downregulated the levels 
of Smad7 mRNA and protein, which subsequently increased 
the levels of p-Smad3 mRNA and protein.

INTERPRETATION OF RESULTS
All of these days, miR-21-5p was reported to act as an on-
cogene through inhibiting cellular apoptosis by targeting 
tumor suppressor genes.(1) However, it should be noted 
that the over-expression of miR-21-5p abnormally activates 
transforming growth factor-β1 (TGF-β1) and Hedgehog sign-
aling pathways, promoting tumor invasion by the induction 
of EMT. As we all know, TGF-β1 signaling pathway plays a piv-
otal role in EMT and �brogenesis. Recently, the up-regulated 
expression of miR-21-5p was reported to be involved in the 
renal, myocardial, pulmonary and peritendinous �brosis and 
may serve as an alternative target to directly inhibit these 
�brosis.(2) Further research indicates that miR-21-5p overex-
pression could enhance TGF-β1 induced EMT by inhibiting 
smad7.(3) Moreover, proliferation, migration, and pro-�-
brotic activities of �broblasts were promoted by miR-21-5p 
through reducing smad7 expression. Speci�cally speaking, 
the increase of intracellular miR-21-5p induced �broblasts 
di�erentiation into myo�broblasts and overexpression of 
extracellular matrix (ECM) and �brogenic markers. What’s 
more, tissue inhibitor of metalloproteinases (TIMPs) which 
was implicated in collagen synthesis and accumulation dur-
ing �brosis were also targeted by miR-21-5p.

Importantly, previous study suggests that miR-21-5p is up-
regulated by TGF-β1 via activation of Smad3 rather than 
Smad2. In normal state, Smad-3 activation can induce ex-
pression of smad7, which forms a negative feedback mech-
anism. Nevertheless, in pathological situations, the expres-
sion of smad7 was found to be suppressed and the negative 
feedback was damaged, which may due to the upregulated 
expression of miR-21-5p. In contrast, conditional knockout 

of Smad2 could enhance miR-21-5p expression. Further re-
search is needed to explore the mechanisms underlying the 
interactions between miR-21-5p and TGF-β1 signaling path-
way. In addition, bladder �brosis after spinal cord injury may 
bear responsibility for the high intravesical pressures, low 
bladder compliance, bladder wall sti�er and vesicoureteral 
re�ux. Up to now, however, there is no e�ective method for 
preventing bladder �brosis. Therefore, it is also of great sig-
ni�cance to investigate the functional role of miR-21-5p in 
bladder �brosis after spinal cord injury.

CONCLUDING MESSAGE
Inhibiting miR-21-5p alleviates bladder �brosis and detrusor 
overactivity in SCI rats, which may potentially serve as a new 
molecular target for neurogenic bladder.

FIGURE 1

The level of miR-21-5p in blank, NC and experimental groups

FIGURE 2

Masson staining of bladder tissue in blank, NC and experimental groups 
(×10)
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SEX DIFFERENCES IN BLADDER WALL 
FIBROSIS AND COMPLIANCE IN SPINAL CORD 
TRANSECTED MICE—ROLE OF ANGIOTENSIN 
SIGNALLING

Zabbarova I1, Ikeda Y1, Kozlowski M1, Birder L1, Fry C2, Kanai A1

1. University of Pittsburgh, 2. University of Bristol

HYPOTHESIS / AIMS OF STUDY
Bladder wall �brosis is associated with a variety of lower uri-
nary tract disorders including various forms of cystitis, outlet 
obstruction and spinal cord injury (SCI). Fibrosis can decrease 
bladder compliance and capacity adversely impacting void-
ing and storage functions. However, many studies report 
contrary �ndings where rodents with SCI exhibit increased 
bladder compliance and capacity [1]. We propose that this 
discrepancy is due to the use of females in rodent based SCI 
studies and their reduced tendency to develop �brosis. It has 
been demonstrated that males are predisposed to develop-
ing organ �brosis, which appears to involve sex di�erences 
in the regulation of angiotensin II type 1 versus angioten-
sin II type 2 receptors (AT1Rs, AT2Rs) [2]. To our knowledge, 
di�erences in SCI-induced �brosis have not been evaluated 
between male and female mice. Accordingly, our aim was 
to measure di�erences in bladder wall �brosis in male and 
female mice with SCI and characterize the involvement of 
angiotensin receptor signalling.

STUDY DESIGN, MATERIALS AND METHODS
Male/female 8 to 12 weeks old C57Bl/6 mice were anesthe-
tized using 2% iso�urane and their spinal cords transected 
between the T8-T9 segments, while sham control animals 
underwent a laminectomy without transection. At this time, 
mice were also implanted subcutaneously with micro-os-
motic pumps (Alzet, model 1004) that released 1 mg/kg/
day PD123319 (AT2R antagonist), 10 mg/kg/day losartan 
(AT1R antagonist) or vehicle (saline) for 28 days at 0.11 µl/
hr. Following surgeries, animals were treated with analge-
sics and prophylactic antibiotics and their bladders manu-
ally expressed twice a day for up to seven days. Four to six 
weeks following injury, animals were sacri�ced and their 
bladders isolated and divided into two strips that were used 
for length-tension recordings or saved in 10% bu�ered for-

maldehyde for histology (modi�ed Verhoe� Van Gieson). 
Slides were imaged using bright�eld montage microscopy 
(Olympus Fluoview microscope) and collagen content quan-
ti�ed in at least 6 comparable sections from each bladder 
strip using NDP and HCImage software (Hamamatsu Pho-
tonics). Experiments were carried out on n ≥ 4 mice and the 
unpaired Student’s t-test used to determine di�erences be-
tween transected versus sham controls and mice with and 
without drug treatment.

RESULTS
Histological evaluation of bladder sections from SCI mice 
showed signi�cantly increased total collagen content in 
males versus females and sham controls (Fig. 1A). Male SCI 
mice treated with losartan showed diminished bladder col-
lagen content compared to vehicle controls. Conversely, 
female SCI mice treated with PD123319 showed increased 
collaged content compared to vehicle treated mice (Fig 1B). 
The hypothetical mechanism of sex dependent di�erenc-
es in AT1/2R mediated bladder �brosis and graphical rep-
resentation of bladder collagen content in the test groups 
are summarized in Fig 1C and 1D, respectively. Function-
al assessments using isolated bladder strips showed that 
length-tension pro�les were left-shifted in males (Fig. 2A) 
following SCI exhibiting greater passive tension indicative 
of increased sti�ness (Fig. 2B). AT2R inhibitor treatment of 
females resulted in decreased compliance compared to un-
treated females. Alternatively, AT1R inhibitor treatment of 
males with SCI resulted in markedly increased compliance.

INTERPRETATION OF RESULTS
These data suggest that female mice may be protected 
against the development of bladder �brosis due to altered 
expression and/or estrogen inhibition of AT1Rs, while males 
are prone to bladder �brosis due to altered expression and/
or testosterone inhibition of AT2Rs [3].

CONCLUDING MESSAGE
While renin-angiotensin system has well-known e�ects 
regulating systemic blood pressure, it also has a signi�cant 
role in modulating tissue in�ammation and �brosis. It also 
is thought to have marked sex-linked di�erences; estrogen 
inhibits AT1Rs which have pro�brotic actions, while testos-
terone inhibits AT2Rs which promote anti�brotic activity. 
Our data support this theory and suggests that AT1R block-
er, losartan, may have therapeutic relevance in decreasing 
�brosis in adult male or post-menopausal female patients 
with SCI.
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FIGURE 1

Representative bladder wall cross-sections and collagen / tissue ratios

FIGURE 2

Length-tension pro�les and passive tensions at optimal length
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LOSARTAN PREVENTS BLADDER FIBROSIS 
AND PROTECTS RENAL FUNCTION IN RATS 
WITH NEUROGENIC BLADDER
Wen J1, He Y1, Pu Q1, Wen Y1, Zhai R1, Ma Y1, Liu E1, Xing D1, Ji F1, Yang X1

1. Pediatric Urodynamic Centre, Department of Urology, the First A�liated 
Hospital of Zhengzhou University, China

HYPOTHESIS / AIMS OF STUDY
To investigate the role of losartan in preventing bladder �-
brosis and protecting renal function in rats with neurogenic 
bladder (NB).

STUDY DESIGN, MATERIALS AND METHODS
Twenty-four rats were assigned to the transected spinal 
nerves group (TSNG, n=8), transected spinal nerves+ lo-
sartan group (LSTG, n=8), and control group (CG, n=8). In 
TSNG, rats’ spinal nerves between L6 and S1 were transected 
completely. In LSTG, rats’ spinal nerves between L6 and S1 

were transected completely and losartan was given orally. In 
CG, sham operation was performed. Bladder capacity (BC), 
bladder compliance (ΔC) in every group, bladder leakage 
pressure (Pves.leak) in TSNG and LSTG and bladder thresh-
old pressure (Pves.thre) in CG were measured by cystometry 
at day 30 post-operation, Renal function was evaluated by 
ultrasound and blood biochemistry. The expression quan-
tity of Angiotensin II (Ang II), Ang II type 1 receptor (AT1), 
transformation growth factor β1 (TGFβ1), collagen III and 
collagen �brin in the bladder tissue were detected by im-
muno�uorescence, ELISA, Weston blot and Masson staining. 
Data are presented as the mean ± standard error of measure-
ment. Statistical analysis was carried out with SPSS version 
17.0 statistical software package. The statistical signi�cance 
of di�erences between groups was determined by ANOVA, 
followed by a least signi�cant di�erence test for multiple 
comparisons. A P-value of less than 0.05 was considered to 
indicate statistical signi�cance.

RESULTS
The rats in TSNG and LSTG couldn’t void voluntarily, their 
bladders lose the ability of autonomous contraction (Fig-
ure 1). ΔC in TSNG and LSTG decreased signi�cantly com-
pared to those of the CG (0.143±0.007 VS. 0.207±0.011 VS. 
0.314±0.018), while, ΔC in LSTG was higher signi�cantly 
than those of the TSNG, Pves.leak in TSNG and LSTG is high-
er signi�cantly than Pves.thre of CG (55.373±4.015 cmH20, 
43.986±2.047 cmH20 VS. 20.705±0.679 cmH20), in addition, 
Pves.leak in TSNG was higher than those of the LSTG. Renal 
function of both TSNG and LSTG decreased signi�cantly 
compared to those of the CG, but renal function in LSTG was 
better than TSNG. Ang II of blood and bladder tissue in TSNG 
and LSTG increased signi�cantly compared to CG. AT1 was 
expressed in bladder tissue of every group and obviously ex-
pressed in submucosa of bladder tissue. The TGFβ1, collagen 
III and collagen expression level (Figure 2) increased signi�-
cantly in TSNG compared with LSTG and CG, while there was 
no signi�cant di�erent between CG and LSTG.

INTERPRETATION OF RESULTS
Bladder �brosis is common in patients of NB and bladder �-
brosis eventually damage renal function[1]. Currently, there 
is no e�ective drug treatment for reversing bladder �brosis, 
so it is important to look for ways to prevent the neurogenic 
bladder �brosis.

Losartan is an AT1 blocker which is commonly used to treat 
hypertension in clinic[2]. Previous studies have found Losar-
tan could prevent colorectum, heart, liver and kidney �bro-
sis by blocking the combine of Ang II and AT1 in regulating 
TGFβ1/smads pathway. In this study, the degree of �brosis 
in LSTG was signi�cantly lower than TSNG,the expression 
quantity of TGFβ1 in the bladder tissues of LSTG was signif-
icantly lower thanTSNG. In addition  AT1 been expressed in 
bladder tissues. These results indicated that losartan could 
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prevent bladder �brosis in NB by blocking the combination 
of Ang II and AT1 in down-regulating TGFβ1 too.

It’s well known that high bladder pressure for long time will 
lead to hydronephrosis which destroys kidney function. This 
study showed the rats in LSTG and TSNG produced hydro-
nephrosis and renal impairment month 1 post-operation. 
These results may be because the bladders were chronical-
ly exposed to the high Pves.leak. Nevertheless, the level of 
hydronephrosis in LSTG was lesser than that in TSNG, which 
might because the Pves.leak in LSTG was slightly lower than 
TSNG. The reason for slightly lower Pves.leak in LSTG than 
TSNG may be associated with the little degree of bladder �-
brosis in LSTG, because previous studies found that bladder 
neck �brosis could increase the Pves.leak, however the spe-
ci�c mechanism needs to be study in the further. These �nd-
ings may indicate that losartan could protect renal function 
though prevented bladder �brosis in NB.

CONCLUDING MESSAGE
Losartan may play the role in preventing neurogenic bladder 
�brosis by stop signaling Ang II / AT1/ TGFβ1, and protecting 
renal function. However, the exact mechanism remains to be 
further studied.

FIGURE 1

Figure 1: Bladder function. A-C: Representative curve of day 32 post-cys-
tostomy in CG, LSTG and TSNG. The rats of CG stores urine at low pressure, 
when the pressure reached the Pves.thre a micturition peaking occured. 
The rats of LSTG and TSNG were unable

FIGURE 2

Figure 2: The result of Masson staining. A-C: The result of Masson staining 
of CG, LSTG and TSNG. D: he amount of collagen in the bladder tissue 
increased signi�cantly in TSNG compared with LSTG and CG, while there 
was no signi�cant di�erent between CG
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UROTHELIAL LYSOSOMAL DYSFUNCTION 
CAUSES BLADDER HYPERACTIVITY AND 
INFLAMMATION
Rodriguez R1, Phipps S1, Obidike C1, Daugherty S1, Beckel J1

1. University of Pittsburgh, PA USA

HYPOTHESIS / AIMS OF STUDY
It is well known that the prevalence of bladder pathology in-
creases with age.  For example, increased age is associated 
with a decrease in bladder capacity, increased bladder sen-
sations, and increases in urinary concentrations of ATP and 
other pro-in�ammatory mediators.  These changes can lead 
to a clinical manifestation of bladder pathologies such as 
overactive bladder (OAB) and bladder pain syndrome/inter-
stitial cystitis (BPS/IC), with symptoms such as urgency, fre-
quency and pain.  However, little is known about the cellular 
mechanisms that drive these pathological changes with age.

One possibility may be defects in the endolysosomal path-
way of the urothelium.  It is known that lysosomal function 
diminishes with age, especially in post-mitotic cells such 
as di�erentiated epithelia.  This can lead to a buildup of 
undigested cellular material and damaged intracellular or-
ganelles, leading to disrupted cellular function.  A previous 
study demonstrated that aged rats (~26 months old) exhib-
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ited a marked increase in endolysosomal volume with a con-
current increase in endolysosomal pH [1]. As the function of 
the lysosome is directly tied to the acidic nature of its luminal 
pH, cathepsin B activity was also decreased. Additionally, it 
has been recently demonstrated that the lysosome acts as a 
signi�cant store of ATP in the urothelium, and that stimula-
tion of urothelial cells with agents such as bacterial lipopoly-
saccharides (LPS) can induce ATP release through lysosomal 
exocytosis.  This has led us to hypothesize that defects in lys-
osomal function may play a role in bladder dysfunction and 
that increasing lysosomal pH arti�cially may result in bladder 
hyperactivity and in�ammation in rats.  Thus, alkalization of 
urothelial lysosomal pH may represent a new model for BPS/
IC.

STUDY DESIGN, MATERIALS AND METHODS
To increase lysosomal pH, we used chloroquine (CHQ), a lys-
osomotropic weak base which has been shown to collect in 
lysosomes.  Once inside the lysosome, chloroquine becomes 
protonated, preventing it from leaving the lysosome and de-
creasing lysosomal pH.  To demonstrate the importance of 
the lysosome to a given e�ect, we used Gly-Phe β-naphthyl-
amide (GPN), another agent that collects preferentially into 
lysosomes, where it is cleaved by cathepsin C.  The cleavage 
product of GPN collects in the lysosome, creating an osmotic 
gradient that causes the lysosome to swell and eventually 
lyse.

The cell-based portion of our study used immortalized nor-
mal human urothelial cells (TRT-HU1) at passage number 25-
35. Cells were used for experiments after 1-2 days when they 
had reached 50-70% con�uency.

To measure extracellular ATP concentrations, TRT-HU1 cells 
were grown in white-walled 96-well plates.  First, the media 
supporting the cells was �rst replaced with 50µl of Krebs 
solution alone or containing GPN (20µM, 2X �nal concentra-
tion) and incubated at 37°C for 20 minutes.  50µl of Krebs 
(for non-stimulated controls) or CHQ (200µM, 2X �nal con-
centration) was then added and the plate incubated again 
for 30 minutes at 37°C.  50µl of the luciferin/luciferase assay 
mix (Sigma-Aldrich) was then added and the luminescence 
measured using a plate-based luminometer.  Luminescence 
readings were converted to ATP concentrations using a 
standard curve with known concentrations of ATP.

To measure lysosomal pH, TRT-Cells were grown in black-
walled 96-well plates.  At the time of the experiment, the 
media was removed and replaced with 50µl of either Krebs 
solution alone (control) or CHQ (100µM).  After a 30-minute 
incubation, the extracellular solution was aspirated and the 
cells incubated with 5 μM LysoSensor Yellow/Blue DND 160 
(Invitrogen) for 3 min followed by a 15 min post-incubation 
in Krebs solution. Lysosomal pH was determined from the 
ratio of light emitted at 450 nm vs. 510 nm (365 nm ex) using 
a plate reader (Tecan Spark 20M) and calibrated by exposing 

cells to 10μM monensin and 20 μM nigericin in a solution 
containing (in mM) 20 MES, 110 KCl and 20 NaCl at pH 4.0–
6.0 for 15 min.

Extracellular IL-1β concentrations were measured using a 
commercially available ELISA kit (Abcam). Brie�y, TRT-HU1 
cells, grown on 35mm dishes, were stimulated with CHQ 
(100µM in Krebs solution) for 2 hours.  To measure IL-1β, 
100µl samples of the extracellular solution was used in tripli-
cate according to the manufacturer’s instructions.  

For our in vivo experiments, female Sprague-Dawley rats 
(~200-250g) were anesthetized using iso�urane and CHQ 
(100µM in sterile saline, 0.5ml) was instilled in the bladder 
through a transurethral catheter for 1 hour.  The animals were 
then used immediately for cystometry or plasma extrava-
sation or allowed to recover for experiments one or three 
days later. For cystometry, the rats were anesthetized with 
urethane and catheterized through the bladder dome. Open 
cystometry was then performed by perfusing Krebs solution 
into the bladder at a rate of 0.08ml/min.  For plasma extrava-
sation, rats were anesthetized using urethane, and Evans 
Blue (50mg/kg) was injected through a jugular vein catheter. 
Fifteen minutes after dye injection, the rats were sacri�ced 
by decapitation, exsanguinated and the bladder removed. 
After weighing, the bladder was placed in 3 ml formamide 
for 72 hours.  The dye present in the formamide solution was 
quanti�ed by measuring optical density and then the con-
centration was estimated using a standard curve.  

For bladder strip experiments, bladders were removed from 
female Sprague Dawley rats, cut into strips longitudinally, 
and attached to a force displacement transducer in a tissue 
bath containing oxygenated Krebs solution at 37°C.  Ago-
nists and antagonists were bath applied and changes in ba-
sal tone and spontaneous contraction amplitude recorded.

RESULTS
Stimulation of TRT-HU1 urothelial cells with CHQ (100µM) 
increased lysosomal pH from 4.5 to 5.0 and increased extra-
cellular ATP concentrations by 13.6%, which was prevented 
after pre-incubation with GPN.  Extracellular concentrations 
of the pro-in�ammatory cytokine IL-1β were also increased 
following CHQ treatment.  During in vitro rat bladder strip 
experiments, CHQ increased the area of spontaneous detru-
sor contractions by 30.1% one hour after application.  This 
increase was also blocked by GPN pre-treatment.  Intravesi-
cal instillation of CHQ during cystometry in anesthetized rats 
showed a small increase in voiding frequency after 2 hours 
(~25%).  This increase in voiding frequency was greater 24 or 
72 hours after CHQ treatment. Plasma extravasation in these 
animals also showed a time dependent increase in bladder 
edema, with a maximum increase after 72 hours (~10-fold).
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INTERPRETATION OF RESULTS
Our results demonstrate that alkalization of urothelial lyso-
somes using chloroquine can induce bladder hyperactivity 
and in�ammation, as demonstrated by increased spontane-
ous detrusor contractions, increased voiding frequency and 
increased plasma extravasation in the bladder.  The mecha-
nism of these e�ects most likely includes the release of ATP 
through lysosomal exocytosis and release of pro-in�amma-
tory cytokines such as IL-1β.  This suggests that urothelial lys-
osomal dysfunction may be a plausible etiology for bladder 
pathology, especially in the aged where lysosomal dysfunc-
tion is more common.

CONCLUDING MESSAGE
Our study indicates that urothelial lysosomal dysfunction 
may be a plausible etiology for in�ammatory bladder disor-
ders such as BPS/IC, especially in the aged population where 
lysosomal dysfunction is more common.  The e�ects of one 
intravesical treatment of chloroquine are long lasting; induc-
ing bladder hyperactivity and in�ammation that lasts for at 
least 3 days.  This makes intravesical chloroquine instillation 
an easy method for inducing lysosomal dysfunction and 
may serve as an excellent animal model for BPS/IC.
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ACID-SENSING ION CHANNEL 3 (ASIC3) 
INHIBITOR INCREASES FUNCTIONAL 
BLADDER CAPACITY WITH OR WITHOUT 
ACIDIC IRRITATION OF LOWER URINARY 
TRACT IN MICE WHEN ADMINISTERING 
INTRAPERITONEALLY BUT NOT 
INTRAVESICALLY
Yoshiyama M1, Kobayashi H2, Araki I3, Takeda M4
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Health and Welfare, 4. University of Yamanashi

HYPOTHESIS / AIMS OF STUDY
Acid-sensing ion channel (ASIC) is a member of sodium 
channel superfamily including the epithelial sodium chan-
nel/degenerin (ENaC/DEG) that play crucial roles in mech-
anosensation, chemosensation, and nociception. ASIC is 
composed of 5 subunits, ASIC1, ASIC2, ASIC3, ASIC4, and 

ASIC5; and ASIC1 and ASIC2 have ‘a’ and ‘b’ forms [1]. Previ-
ous study revealed that genes of ASIC subunits are largely 
expressed in the mouse urinary bladder (i.e., detrusor and 
bladder mucosa) and L6/S1 dorsal root ganglia (DRGs) inner-
vating the bladder, suggesting the possibility that ASICs are 
involved in modulation of lower urinary tract (LUT) function 
[2]. Furthermore, the study showed that the total amounts 
of ASIC genes which are expressed in the bladder and the 
DRGs are more than those of TRPV1 genes in mice. A-317567 
is a potent ASIC3 inhibitor, which has been reported to exert 
antidepressant and antinociception e�ects. We conducted 
this study using A-317567 to determine whether ASIC3 play 
a functional role in control of LUT activity.

STUDY DESIGN, MATERIALS AND METHODS
Female C57BL/6 mice (12-14 week-old) were used. The an-
imals were anesthetized with sevo�urane during surgery 
including precollicular decerebration. A low midline ab-
dominal incision was made, and a PE-50 tube was insert-
ed into the bladder dome to record intravesical pressure. 
Cystometrogram (CMG) recordings conducted under unan-
esthetized conditions were started 2 h after decerebration, 
by continuously infusing saline (pH 6.3; infusion rate: 30 µl/
min) at room temperature. CMG parameters evaluated were: 
maximal voiding pressure (MVP) and inter-contraction inter-
val (ICI). A-317567 was dissolved in physiological saline ad-
justed to pH 2.8 and pH 6.0 with 1 N sodium hydroxide for 
i.p. injection (100 mM) and intravesical perfusion (100 µM), 
respectively. A-317567 was also dissolved in dilute acetic 
acid (A/A, pH 3.0) for intravesical perfusion (100 µM), to ex-
amine the drug e�ects on the bladder hyperactivity during 
irritation of LUT. The dose for i.p. injection was 30 μmol/kg; 
the dose was chosen because it has been shown to produce 
marked analgesic e�ects in previous study [1]. E�ects of 
A-317567 were compared with those of the vehicle. All val-
ues are expressed as mean ± S.E.M. Statistical analysis was 
made using repeated measures two-way ANOVA followed 
by Sidak's multiple comparisons test when applicable. P < 
0.05 was considered signi�cant.

RESULTS
I.p. injection of A-317567 increased ICI by 30 % during sa-
line infusion CMG, whereas it had no e�ects on MVP (***P < 
0.001) (Table 1a). The drug ameliorated an aberrance in urine 
storage such as bladder hyperactivity induced by intravesical 
A/A perfusion, increasing ICI by 70 % (****P < 0.0001) (Table 
1b). The e�ect only lasted for less than 10 min. The i.p. dose 
produced no changes in MVP (i.e., during bladder contrac-
tion period). The vehicle i.p. injection did not produce any 
e�ects on either normal LUT activity (during saline infusion) 
or A/A-induced bladder hyperactivity.

Intravesical perfusion of A-317567 (100 µM) had no e�ects 
on bladder activity with or without A/A irritation (i.e., pH3.0 
or pH6.0) to the LUT (Table 2a,b).
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INTERPRETATION OF RESULTS
ASIC3 is involved in a�erent signal transduction of re�ex 
bladder activity under conditions of the LUT either with or 
without acid irritation, showing a contribution to urine stor-
age function; whereas it does not participate in modulation 
of bladder contractility (i.e., e�erent modulation). The sys-
temic injection of A-317567 exhibited a short duration in the 
action. Meanwhile, ASIC3 blocker given intravesically did not 
change the LUT activity either with or without acid irritation.

CONCLUDING MESSAGE
Block of signal transduction via ASIC3 can be useful in treat-
ment of urine storage dysfunctions such as overactive blad-
der and painful bladder syndrome. Since the mouse DRGs 
are rich in ASIC3 gene, which is comparable to amount of 
TRPV1 gene [2], a site responsible for action of A-317567 is 
likely to be in DRGs although it is undetermined in this study. 
Further study is necessary to elucidate the mechanism un-
derlying the bene�cial e�ect of the ASIC3 blocker.

FIGURE 1

E�ects of A-317567 given intraperitoneally

FIGURE 2

E�ects of A-317567 given intravesically
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MAST CELL TRYPTASE CAUSES LOWER 
URINARY TRACT DYSFUNCTION ASSOCIATED 
WITH CHRONIC ISCHEMIA
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HYPOTHESIS / AIMS OF STUDY
Uroplakin (UP) Ia, UP Ib, UP II, and UP III are known to be crit-
ical factors in normal urothelial barrier function (1). Impair-
ment of UP II has been reported to cause mast cell in�ltration 
in mice bladders. Current attention has focused on the as-
sociation between urothelial barrier dysfunction and lower 
urinary tract dysfunction (LUTD). Defects in UPs lead to ab-
normal voiding patterns (2). Recent studies have suggested 
that mast cells contribute to bladder hyperactivity. Mast cells 
play an important role in detrusor overactivity induced by 
visceral hypersensitivity in rats (3). Mast cell tryptase (MCT) 
can regulate neuronal activity by cleaving Protease-activat-
ed Recepter 2 (PAR2), which is expressed on C-�ber. Howev-
er, it has not been established whether or not urothelial bar-
rier dysfunction causes bladder hyperactivity through PAR2 
activation by MCT.

On the other hand, pelvic arterial occlusive disease, includ-
ing atherosclerosis, has been suggested to cause chronic 
bladder ischemia, which may play a key role in the develop-
ment of LUTD in both men and women. The mechanisms un-
derlying the changes in bladder function caused by chronic 
ischemia have not been completely elucidated. 

This study aims to investigate the e�ects of arterial occlusive 
disease-related chronic ischemia on UPs, mast cells and PAR2 
in the bladder using a rat model of chronic bladder ischemia 
(CBI).

STUDY DESIGN, MATERIALS AND METHODS
Adult male Sprague-Dawley rats (16 weeks old) were divid-
ed into two groups (control and CBI; n = 10 each). The CBI 
group underwent balloon endothelial injury of bilateral iliac 
arteries and received a 2% cholesterol diet for 8 weeks to in-
duce arterial occlusive disease-related chronic ischemia. The 
control group received a regular diet for 8 weeks. After mon-
itoring urine output for 24 h, the bladders and common iliac 
arteries were harvested for pharmacological and histologi-
cal examinations. Western blot analysis was used to measure 
the expression of UP Ia, UP Ib, UP II, UP III, MCT, PAR2 and 
HIF1α, an oxidative stress marker, in the bladder of this rat 
model. The bladders were processed for immunohistochem-
ical and methylene blue staining. All values are expressed as 
mean ± standard deviation. Values of P < 0.05 were consid-
ered statistically signi�cant.
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RESULTS
There was no statistically signi�cant di�erence in the wet 
weights of the bladders in the two groups (control vs CBI: 
0.237 ± 0.054 g vs 0.241 ±0.055 ml, P = 0.888). Metabolic 
cage studies showed that the mean and maximum voided 
volumes were signi�cantly smaller in the CBI group than 
in the control group (control vs. CBI, mean voided volume: 
1.46 ± 0.33 ml vs 1.01 ±0.21 ml, P = 0.001; maximum voided 
volume: 2.62 ± 0.60 ml vs 2.01 ± 0.41 ml, P = 0.023). Mean 
arterial wall thickness was signi�cantly greater in the CBI 
group (116.3 ± 23.8 μm) than in the control group (82.0 ± 
26.3 μm; P < 0.001). Western blot analysis showed expression 
of HIF1α (P = 0.034), MCT (P = 0.024) and PAR2 (P = 0.021) 
were signi�cantly increased, and UP II expression was signif-
icantly decreased (P = 0.011) in the CBI group as compared 
with the control group. However, no signi�cant di�erences 
were found in UP Ia, UP Ib or UP III expression between the 
two groups. Immunohistochemical staining revealed that 
UP II-positive cells were located mostly on the urothelium. 
The percentage of UP II-positive cells was signi�cantly low-
er in the CBI group (63.0 ± 0.11%) than in the control group 
(92.1 ± 0.1%, P < 0.001). Methylene blue staining revealed 
the number of mast cells were signi�cantly higher in the CBI 
group than in the control group (P = 0.034).

INTERPRETATION OF RESULTS
In this study, increased levels of the oxidative stress mark-
er and decreased voided volume in the CBI group indicate 
that pelvic arterial occlusive disease causes an ischemia/rep-
erfusion injury and LUTD in a rat model of chronic bladder 
ischemia. Our results also demonstrate that expression of UP 
II in the urothelium was reduced in chronically ischemic rat 
bladders. One possible explanation is that chronic ischemia 
impairs urothelial barrier function through reduced expres-
sion of UP II in rats. Urothelial barrier dysfunction contribut-
ed to mast cell in�ltration and increased PAR2 on C-�ber, re-
sulting in PAR2 activation by mast cell tryptase. Activation of 
PAR2 may induce LUTD by stimulating C-�ber in a rat model 
of chronic bladder ischemia.

CONCLUDING MESSAGE
Our results suggest that chronic ischemia induced by pelvic 
arterial occlusive disease may cause urothelial barrier dys-
function through reduced expression of UP II. A possible ex-
planation for this is urothelial barrier dysfunction associated 
with CBI induced LUTD secondary to increased expression of 
PAR2 and mast cell tryptase.
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LONG-LASTING BLADDER HYPERSENSITIVITY 
WITH FREQUENT URINATION INDUCED 
BY INTRAVESICAL APPLICATION OF OF 
HYDROGEN PEROXIDE IN RATS WITH PELVIC 
VENOUS CONGESTION
Suzuki T1, Mizoguchi S2, Kurobe M2, Saito T2, Takaoka E2, Kishida T3, Yao M4, 
Yoshimura N2

1. University of Pittsburgh, Kanagawa Cancer Center, 2. University of 
Pittsburgh, 3. Kanagawa Cancer Center, 4. Yokohama City University

HYPOTHESIS / AIMS OF STUDY
The etiology of chronic pelvic pain syndrome including in-
terstitial cystitis/bladder pain syndrome (IC/BPS) seems to 
be multifactorial.  Recent studies have shown that pelvic 
venous congestion is an important cause of chronic pelvic 
pain in humans and animal models [1]. Furthermore, blad-
der-centric IC/BPS identi�ed by bladder pathologies such as 
Hunner lesions is often associated with severe in�ammato-
ry changes in the bladder, and the prevalence of this type 
of IC/BPS seems to be higher than previously thought [2].  
Thus, animal models with cystitis have been used to study 
the in�ammation-related aspects of IC/BPS pathophysiolo-
gy.  However, previous experimental animal models of cys-
titis, for example, those induced by a single intraperitoneal 
or intravesical application of injection of chemical irritants 
such as cyclophosphamide or its metabolite, acrolein, ex-
hibit only short-term in�ammatory responses and urinary 
symptoms within several days. Recent studies reported that 
animals with an intravesical application of hydrogen perox-
ide (H2O2) exhibited bladder in�ammation and hypersensi-
tivity, which lasted longer than 7 days [3].  In this study, we 
sought to establish a new model of longer-lasting bladder 
hypersensitivity induced by intravesical application of H2O2 
using rats with pelvic congestion.

STUDY DESIGN, MATERIALS AND METHODS
We used adult female Sprague–Dawley rats. (I) Pelvic vein 
congestion: Rats were anesthetized with 2% iso�urane, and 
an incision was made in the lower abdomen. In the pelvic 
vein congestion groups, the bilateral common iliac veins and 
uterine veins were ligated. In the sham operation groups, 
the bilateral common iliac veins were dissected free from 
the common iliac arteries [1]. (II) Intravesical H2O2 injection: 
Rats were anesthetized with 2% iso�urane, and a polyethyl-
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ene tube (PE-50) was introduced into the bladder transure-
thrally and then the lower abdomen was pressed gently to 
withdraw urine. Thereafter, 300 µL of 1.5% H2O2 solution or 
vehicle was injected into the bladder through the catheter. 
The H2O2 solution or vehicle was drained from the bladder 
after 30 min by pressing the lower abdomen [3]. 

Rats were divided into four groups; Sham operation-Vehicle 
injected group (S-V; n = 8), Pelvic vein congestion-Vehicle 
injected group (C-V; n = 8), Sham operation-H2O2 injected 
group (S-H; n = 8) and Pelvic vein congestion- H2O2 inject-
ed group (C-H; n = 8). Vehicle or H2O2 solution was instilled 
into the bladder at 2 weeks post-pelvic congestion or sham 
surgery. Voiding behavior was evaluated using metabolic 
cages before the operation, 2-weeks after pelvic congestion 
or sham surgery, 1-week and 2-weeks after vehicle or H2O2 
application in each animal. Cystometry was also performed 
at 2-weeks after vehicle or H2O2 application in each group. 
Under iso�urane anesthesia, a polyethylene catheter was 
inserted into the bladder through the bladder dome. Saline 
was continuously infused into the bladder at a rate of 0.04 
mL/min in an awake condition. Intercontraction intervals 
(ICIs), basal pressure and peak pressure were measured after 
rhythmic bladder contractions became stable for at least 60 
min.

RESULTS
The table shows the number of micturition and average 
urine volume per voiding at pre-operation, 2-weeks after 
pelvic congestion or sham surgery, 1-week and 2-weeks af-
ter vehicle or H2O2 application into the bladder. Pelvic con-
gestion alone for 2 weeks did not alter these voiding param-
eters.  However, the number of micturition of the C-H group 
was signi�cantly increased compared to the S-V group at 
two weeks after bladder H2O2 or vehicle application (21.8 
vs 15.7; p<0.05). The average urine volume per voiding of 
the C-H group is signi�cantly decreased compared to the 
S-V or S-H group at two weeks after H2O2 or vehicle appli-
cation into the bladder, respectively (0.26 vs 0.55 or 0.46 mL, 
p<0.05). In cystometry (Figure), ICIs were signi�cantly small-
er in the C-H group compared to the S-V group (4.4 vs 10.0 
min; p<0.05). Basal pressure and peak pressure were not sig-
ni�cantly di�erence among group.

INTERPRETATION OF RESULTS
In this study, bladder hypersensitivity evident as frequent 
urination with smaller voided volume lasted up to 14 days 
after a single intravesical application of H2O2 into rats with 
pelvic congestion although pelvic congestion alone for 2 
weeks did not alter bladder function.  It has been suggest-
ed that increased vascular permeability may be involved in 
lower urinary tract dysfunction due to pelvic congestion or 
chemical cystitis [1][3]. Thus, it is likely that two pathological 
changes dues to chemical irritation and pelvic congestion 
act synergistically to induce a longer-lasting animal model 

of bladder hypersensitivity than previous models including 
the H2O2-induced cystitis model.

CONCLUDING MESSAGE
This study revealed that a single intravesical application 
of H2O2 into rats with pelvic congestion induces relatively 
long-lasting bladder hypersensitivity with frequent urina-
tion. This model would be suitable for the study of the in-
�ammation-related pathophysiologies of IC/BPS, especially 
the bladder-centric phenotype with tissue in�ammation.  
Further studies are warranted to investigate the molecular 
or histological changes in relation to bladder dysfunction in 
this animal model.

FIGURE 1

Table; Metabolic cage study. (a) The number of micturition and (b) the 
average urine volume per voiding (mL) in each group

FIGURE 2

Figure; Representative CMG traces at 2 weeks after vehicle (V) or H2O2 
(H) application into the bladder in rats with sham (S) or pelvic vein con-
gestion (C)
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A PILOT ANIMAL MODEL TO IDENTIFY 
THE INTRAVESICAL BLADDER IRRITANT 
CYSTOMETRIC DOSE RESPONSE THRESHOLD 
FOR SIX COMMON ENVIRONMENTAL 
EXPOSURES ASSOCIATED WITH OVERACTIVE 
AND PAINFUL BLADDER DYSFUNCTION IN 
HUMANS WITH IC/BPS
Shenhar C1, Dobberfuhl A2

1. Rabin Medical Center, Div. of Urology, 2. Stanford University, Dept. of 
Urology

HYPOTHESIS / AIMS OF STUDY
Interstitial cystitis / bladder pain syndrome (IC/BPS) a�ects 
3.5 to 8.6 million women in the United States. The clinical 
hallmark of this disease is a chronic painful bladder which 
is typically worse with bladder �lling, has pain poorly re-
lieved with bladder emptying, and marked urinary urgency 
/ frequency. There is considerable overlap between IC/BPS, 
and the overactive urinary urgency/frequency of overactive 
bladder (OAB). The underlying pathophysiology of BPS is un-
known but may include chronic in�ammation, autoimmune 
dysregulation, bacterial cystitis, urothelial dysfunction, de�-
ciency of the glycosaminoglycan barrier, and urine cytotox-
icity. Women with BPS often report a herald noxious event 
which results in the initial onset of painful bladder, such as 
cystitis, pelvic surgery, or sexual trauma. The overarching 
aim of our research was to evaluate an acute intravesical ex-
posure in a pilot animal model using cystometry, organ bath 
myography and histology for 6 common environmental ex-
posures and one novel agent implicated in mast cell stabili-
zation. For this phase of our pilot study, we sought to charac-
terize the cystometric dose response threshold in rats, for six 
common environmental exposures associated with overac-
tive and painful bladder dysfunction in humans with IC/BPS.

STUDY DESIGN, MATERIALS AND METHODS
Following institutional animal protocol approval, seven fe-
male adult wild type Sprague Dawley rats (Charles River 
Laboratories) underwent urethane anesthetized bladder 

cystometry (CMG). CMG under anesthesia was performed 
using solutions implicated in overactive and painful blad-
der dysfunction. Common environmental exposures were 
assessed, including ca�eine (0.0001 to 10 mg/mL), ethanol 
(0.001 to 30 %), capsaicin (0.001 to 10 uM), citric acid (0.0001 
to 100 mg/mL), acetic acid (0.01 to 3 %), saccharin (0.0001 to 
1 mg/mL) and one novel agent implicated in mast cell sta-
bilization, compound 48/80 (0.01 to 100 ug/mL). CMG was 
performed at 50 uL/min infusion rate through PE-50 tubing 
placed into the dome of the bladder. Bladders were �lled at 
a constant rate until stable cystometric contraction patterns 
were demonstrated with normal saline (0.9% NaCl). Baseline 
�lls with saline were repeated at least 2 to 7 times in order 
to demonstrate reproducibility of baseline for each animal, 
and post void residual (PVR) was checked after each �ll cycle. 
Following saline infusion, the infusion was changed to intra-
vesical dose-escalating solutions of: ca�eine, ethanol, capsa-
icin (the active compound in chili peppers), citric acid, acetic 
acid, saccharin and compound 48/80 (a mast cell secreta-
gogue). Animals were continuously observed through all 
CMG cycles, non-voided contractions were annotated, and 
voided volume was manually measured for each void by 
weighing each void by the change in weight of an absorbent 
paper before and after each void. PVR was recorded in uL 
based on the weight of the residual volume removed from 
the bladder through the PE-50 tubing at the end of each �ll 
cycle. PVR was used to calculate cystometric capacity and 
voiding e�ciency for each �ll cycle. All animals were com-
fortably anesthetized throughout each CMG cycle and there 
were no animals which required early euthanasia.

RESULTS
The results from CMG for the intravesical agents with known 
irritant (Figure 1) and suspected (Figure 2) e�ects were 
graphed over time, with intravesical exposure concentration 
noted on the x-axis over time, with a separate data point not-
ed for each complete CMG �ll cycle. Concentrations of zero 
represent saline infusion. Mean voided volumes are graphed 
in 1x or 10x scale in uL where indicated. PVR volumes are 
graphed in uL for all animals. Pre-void bladder volume was 
calculated for each individual void by adding the voided 
volume to the PVR at the end of each �ll cycle in order to 
determine beginning bladder capacity for each measured 
void, with the assumption that PVR was stable throughout 
each CMG �ll cycle. Voiding e�ciency for each void was cal-
culated by dividing pre-void bladder volume by each unique 
void volume, and then a mean voiding e�ciency calculated 
for each �ll cycle. In order to normalize data for graphing on 
a single chart, voiding e�ciency (e.g. 0.01 for 1%) for each 
intravesical exposure are graphed in 1,000x (1k) or 10,000x 
(10k) scale where indicated. There were no rats and no data 
points excluded from any of the �gures.

With respect to the acids and irritants (Figure 1), intravesi-
cal acetic acid in various concentrations has been used to 
induce overactivity in many animal models of overactive 
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bladder. On the other hand, citric acid, a common com-
ponent of citric and acidic juices, is implicated as a known 
bladder irritant which exacerbates the painful symptoms of 
IC/BPS. Following exposure to acetic acid, there were stable 
reductions in voided volume which were 10 fold lower than 
that observed following exposure to citric acid. Acetic acid 
resulted in dose-wise reductions in PVR, with a pronounced 
acute exposure threshold beginning at 0.5 to 1% acetic acid, 
associated with increases in mean voided volume and mean 
voiding e�ciency. Following exposure to citric acid, there 
was a universal increase in voided volume with marked 
improvement in voiding e�ciency beginning at 0.001 mg/
mL, continuing to 0.1 mg/mL. After the 1 mg/mL exposure 
threshold, there was a sudden decrease in voiding e�cien-
cy with a dose response e�ect which continued to worsen 
voiding e�ciency and raise PVR, and progressively wors-
ened with higher concentrations. Looking at the exposure to 
ca�eine, which is implicated as a bladder irritant in humans 
with overactive bladder, there was a dose response thresh-
old beginning at the 0.001 to 0.01 mg/mL concentration. 
With increasing concentrations of ca�eine, mean voiding 
e�ciency progressively increased and there was a dose in-
dependent loss of functional bladder capacity. Following 
exposure to capsaicin, there were initial improvements in 
voiding e�ciency which began at the lowest concentration 
of 0.001 uM, and then beginning at the 1 uM exposure level, 
there was a progressive worsening in voiding e�ciency con-
current with time dependent increase in PVR.

With respect to the arti�cial sweetener saccharin and eth-
anol (Figure 2), each of these agents, when administered 
intravesically, appear to exert a physiologic e�ect on blad-
der function. Following exposure to saccharin, beginning 
at the 0.01 mg/mL threshold, there appears to be a dose 
dependent increase in voiding e�ciency as a result of loss 
of functional capacity and dose sensitive decrease in PVR. 
Ethanol has been implicated in humans as inducing diure-
sis as a result of increased intake volume (polydipsia) and 
subsequent increased urine output (polyuria), which may 
manifest as overactive bladder during the acute phase, or as 
urinary retention in the state of inebriation. Following intra-
vesical exposure to ethanol in the rat, we found a slow loss 
in voiding e�ciency which appeared to be dose dependent 
for intravesical concentrations higher than 0.1 % ethanol, 
meanwhile PVR was relatively stable throughout ethanol ex-
posure. Following exposure to intravesical compound 48/80, 
a mast cell secretagogue implicated in mast cell destabiliza-
tion, we found no obvious physiologic e�ect on cystometry 
up to 100 ug/mL in wild type rats.

INTERPRETATION OF RESULTS
Cystometric e�ect was demonstrated by all of the intraves-
ical agents except compound 48/80. Regarding the acids, 
more consistent irritative e�ects were noted following expo-
sure to citric acid. More compliant bladder �lling and lower 
end �ll pressures were noted after exposure to ca�eine, eth-

anol and capsaicin, which appeared to have e�ects on both 
the bladder and the outlet.

CONCLUDING MESSAGE
Further research is needed to understand the complex dose 
response mechanism by which intravesical exposures con-
tribute to overactive and painful bladder dysfunction in hu-
mans with IC/BPS.

FIGURE 1

Figure 1. Cystometric e�ect of intravesical acids (citric, acetic) and irri-
tants (ca�eine, capsaicin) over time.

FIGURE 2

Figure 2. Cystometric e�ect of intravesical arti�cial sweetener (saccha-
rin), ethanol and mast cell secretagogue (compound 48/80) over time.

Funding Faculty Startup Fund Clinical Trial No Subjects Animal Species Rat 
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DO 5 ALPHA REDUCTASE INHIBITORS 
REDUCE THE RISK OF RECURRENT GROSS 
HEMATURIA AFTER A TRANSURETHRAL 
PROSTATECTOMY?

Welk B1, Reid J2, Dixon S2

1. Western University, 2. Institute for Clinical Evalutive Sciences

HYPOTHESIS / AIMS OF STUDY
5-alpha reductase inhibitors (5ARIs) are often used for the 
treatment of BPH, however there is limited evidence on their 
e�cacy after a transurethral prostatectomy (TURP); despite 
this they are commonly used post-TURP, as we have shown 
with our previous research. Our objective was to determine 
if 5ARI use after an episode of gross hematuria following a 
TURP reduces the risk of further episodes of gross hematuria.

STUDY DESIGN, MATERIALS AND METHODS
We conducted a population based retrospective cohort 
study using data from Ontario, Canada. Men who had a TURP 
between 2003-2016 were included and we excluded those 
with a prior TURP, prostate cancer, a bladder tumor resection, 
or <66yrs. We identi�ed men who returned to the hospital/
ER with gross hematuria at least 90 days after their TURP, and 
used the date of the initial episode of gross hematuria as the 
study start date. We treated the use of 5ARIs as our primary 
time-varying exposure. The primary outcome was recurrent 
hospital/emergency room visits with gross hematuria. We 
used an Anderson-Gill proportional hazards model to eval-
uate the association between 5ARI utilization and gross he-
maturia.

RESULTS
There were 9,449 men who had at least one episode of gross 
hematuria post-TURP. The median age was 80 (IQR 75-85), 
and most underwent an electrosurgical TURP. The medi-
an time between the TURP and the initial episode of gross 
hematuria was 3 years. During the study period, there were 
2,713 (29%) men who had at least one prescription for 5ARIs. 
Our primary analysis showed that 5ARI users actually had 
an increased rate of emergency room visits or hospital ad-
missions for gross hematuria compared to non-5ARI users 
(adjusted HR 1.22, 95% CI 1.05-1.43). However, this was no 
longer statistically signi�cant in a number of sensitivity anal-
yses (with hazard ratios closer to 1).

INTERPRETATION OF RESULTS
We did not �nd that 5ARI use among men with an episode 
of gross hematuria post TURP reduced the rate of repeat 
episodes of gross hematuria requiring medical attention 
compared to non-5ARI users.  The use of 5ARIs after TURP 
is common, however the e�ciacy is generally not proven. A 
single RCT did not show any bene�t to 5ARIs in terms of re-
ducing the rate of repeat TURP or reducing bleeding risk or 
improving voiding. Despite this, these medications are still 
commonly used in this setting.

CONCLUDING MESSAGE
The anecdotal use of 5ARIs for gross hematuria after a TURP 
should be re-evaluated. In our evaluation we did not �nd 
they led to a reduction in hospital visits for gross hematuria.

Funding St Josephs Hospital Foundation, McMaster Fund Clinical Trial No 
Subjects None 
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TREATMENT OUTCOME OF PATIENTS 
WITH CNS DISORDERS AND VOIDING 
DYSFUNCTION AFTER BLADDER OUTLET 
SURGERY (TUIP, TURP, TUIBN)

Chang T1, Chen S1, Lee C1, Jhang J1, Jiang Y1, Kuo H1

1. Department of Urology, Hualien Tzu Chi Hospital,  Buddhist Tzu Chi Medical 
Foundation and Tzu Chi University, Hualien, Taiwan

HYPOTHESIS / AIMS OF STUDY
CNS lesions have an impact on micturition, typically result in 
involuntary bladder contractions with coordinated sphinc-
ter function. Sensation and voluntary striated sphincter 
function are usually preserved, but sensation may be de�-
cient or delayed. Urinary incontinence may occur owing to 
the detrusor overactivity. Bladder outlet surgeries are treat-
ment options for voiding dysfunction secondary to bladder 
outlet obstruction or bladder neck dysfunction. However, 
LUTS may persist after these surgeries. This study focused 
on the therapeutic outcomes of patient with CNS lesion and 
voiding dysfunction who received bladder outlet surgeries 
and identi�ed the predictor of satisfactory outcomes.

STUDY DESIGN, MATERIALS AND METHODS
This study is a single-center, retrospective review of VUDS 
database and chart review of clinical symptoms of patients 
from 1997 to 2019, including 51 men and 9 women who had 
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CNS disorders and symptoms of voiding dysfunction follow-
ing bladder outlet surgery(TUR-P, TUI-P or TUI-BN). Patients 
with urethral stricture, history of prostate cancer, spinal 
cord injury or other neurological diseases were excluded. 33 
patients in control group without known brain insult were 
enrolled. Pre-operative VUDS parameters and post-opera-
tive uro�owmetry parameters were collected. Storage and 
voiding symptoms were recorded by chart review. Patients’ 
characteristics and baseline urodynamic parameters were 
analysed for predictive factor of outcomes.

RESULTS
The mean age of the patients was 71.06 ± 9.82 years old 
(range 41-87). Between three CNS groups, Parkinson’s dis-
ease has better outcome in cQmax , PVR and VE. CVA group 
has signi�cant improvement in frequency, PVR and VE while 
patients with dementia has no signi�cant di�erence. Pdet 
is lower in dementia group while comparing to other two 
groups (Table.1). In total CNS group, symptoms including 
frequency and urinary retention have improved after sur-
gery. About the uro�owmetry parameter, cQmax, PVR and 
VE have signi�cantly improved. In patients with BPH, there is 
signi�cantly improvement in frequency, urgency in control 
group. The similar outcomes are noted in patients without 
BPH (Table.2). There is no predictive factor of success found 
in current baseline characteristics.

INTERPRETATION OF RESULTS
Bladder outlet surgeries are e�ective in improving the void-
ing symptoms in patients with or without CNS disorder. 
However, there is no obvious improvement in storage symp-
toms in patients with CNS disorder. There is no obvious im-
provement in patients with dementia compare to other two 
groups. It may be due to that patients with dementia usually 
have detrusor underactivity.

CONCLUDING MESSAGE
Bladder outlet surgeries are e�ective to relieve voiding 
symptoms but not storage symptoms in patients with CNS 
lesions. We should have precise diagnosis before surgical in-
tervention for the patients with CNS disorders and voiding 
dysfunction.

FIGURE 1

Table.1. Changes of subjective and VUDS parameters between CNS and 
control group, and comparison among CNS disorder groups

FIGURE 2

Table.2 Changes of subjective and VUDS parameters in patients with and 
without BPH

Funding None Clinical Trial Yes Public Registry No RCT No Subjects Human 
Ethics Committee Research Ethics Committee, Hualien Tzu Chi Hospital, 
Buddhist Tzu Chi Medical Foundation Helsinki Yes Informed Consent Yes 
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ALPHA-BLOCKER AND RISK OF DEMENTIA 
IN PATIENTS WITH BENIGN PROSTATE 
HYPERPLASIA: A NATIONWIDE POPULATION-
BASED STUDY USING THE NATIONAL HEALTH 
INSURANCE SERVICE DATABASE.
Tae B1, Jeon B1, Oh M2, Choi H1, Park J1, Bae J1

1. Department of Urology, Korea University Ansan Hospital, Korea University 
College of Medicine, Ansan, Korea, 2. Department of Urology, Korea University 
Guro Hospital, Korea University College of Medicine, Seoul, Korea

HYPOTHESIS / AIMS OF STUDY
A recent study demonstrated that use of tamsulosin increased 
the risk of dementia in benign prostate hyperplasia(BPH)  pa-
tients. However, this study had a number of limitations. We 
evaluated the association between alpha-blockers and de-
mentia in patients with benign prostate hyperplasia.

STUDY DESIGN, MATERIALS AND METHODS
From the National Health Insurance Service database, we 
collected and analyzed data pertaining to alpha-blockers 
and dementia in the entire Korean adult population with 
BPH between January 2011 and December 2011. These pa-
tients were followed up until September 2017. We tested the 
e�ect of alpha-blockers on the risk of dementia using pro-
pensity score-matched Cox proportional hazard regression 
models and Kaplan-Meier survival analysis.

RESULTS
During a mean follow-up period of 1,580 (± 674.3) days, all 
inclusion and exclusion criteria were met by 59,472 patients 
with benign prostate hyperplasia. In the unadjusted cohort, 
the incidence of dementia in the tamsulosin, doxazosin, ter-
azosin, alfuzosin, and no-medication cohorts were 17.96%, 
18.55%, 20.64%, 17.62%, and 22.60%, respectively. After pro-
pensity score matching, the risk of dementia did not signif-
icantly di�er between the tamsulosin cohort and the doxa-
zosin [1.038 (0.960–1.121)] or alfuzosin [1.008 (0.925–1.098)] 
cohorts. The terazosin [1.112 (1.052–1.196)] cohort had a 
higher risk of dementia than the tamsulosin cohort. Howev-
er, the risk of dementia was signi�cantly lower in the terazos-
in cohort than in the no-medication cohort.

INTERPRETATION OF RESULTS
In this nationwide population-based study we found that al-
pha-blockers were not correlated with the risk of dementia 
in patients with BPH. Tamsulosin in particular did not a�ect 
the risk of developing dementia; these �ndings contradict 
those of a previous study [1]. Beyond simply not being asso-
ciated with dementia, our results indicate that administering 
BPH medication lowers the risk of dementia in patients with 
BPH. The di�erence in these results may be due to various 
factors. First, it should be noted that the current study period 
was relatively long compared to that of the previous study 

(56.43 vs 19.8 months). However, as previous researchers 
have pointed out, the follow-up periods of previous studies 
were likely too short to observe the development of demen-
tia, and may in fact represent an accelerated time to diag-
nosis [2]. Secondly, the mean age of the patients enrolled in 
this study is higher than that of previous studies (76.1–76.7 
years vs 73.3–74.7 years). Indeed, age was found to be the 
strongest variable in the risk of dementia in all comparisons 
with our cohort study. However, age did not signi�cantly af-
fect the association between tamsulosin use and dementia 
risk in almost all analyses in a previous study [1]. With regard 
to previous �ndings indicating that age is associated with 
dementia, the current results indicate that our study cohort 
was representative of the general population. Moreover, 
we found that alpha-blockers, including tamsulosin, could 
lower the risk of dementia in patients with BPH. This may be 
explained by the following hypothesis: the no medication 
group in this study is not representative of the general el-
derly population. That is, the no medication group is likely to 
comprise untreated patients with BPH. Therefore, this �nd-
ing should not be misinterpreted to mean that BPH medica-
tion lowers the risk of dementia in healthy individuals.

CONCLUDING MESSAGE
The �ndings of this large population-based study indicate 
that the use of BPH medication is not associated with an 
increased risk of dementia overall, by duration of use, or by 
medication type. Further well-designed, prospective studies 
are warranted to validate our �ndings.

FIGURE 1

Kaplan-Meier curves of dementia free probability in BPH medication 
matched tamsulosin ( TAM, blue curves) cohort vs other BPH medica-
tion cohorts. A, vs doxazosin ( DOX, red curve). B, vs terazosin ( TERA, red 
curve). C, vs alfuzosin ( ALFU, red curve).
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FIGURE 2

Kaplan-Meier curves of dementia free probability in matched no BPH 
medication ( No Medi, blue curves) cohort vs each BPH medication co-
hort. A, vs tamsulosin. B, vs doxazosin. C, vs terazosin. D, vs alfuzosin.

REFERENCES
1. Duan, Y., Grady, J. J., Albertsen, P. C. et al.: Tamsulosin and 

the risk of dementia in older men with benign prostatic 
hyperplasia. Pharmacoepidemiol Drug Saf, 27: 340, 2018

2. Madersbacher, S., Michel, M. C.: Re: Tamsulosin and the 
Risk of Dementia in Older Men with Benign Prostatic Hy-
perplasia. Eur Urol, 2018

Funding Supported by a grant from Korea University and the Korea 
Urologic Association. Clinical Trial No Subjects Human Ethics Committee
The Institutional Review Board of Korea University Ansan Hospital (IRB No. 
2018AS0040) Helsinki Yes Informed Consent No 

408 | www.ics.org/2020/abstract/408

Y-V PLASTY RECONSTRUCTION FOR THE 
TREATMENT OF REFRACTORY BLADDER NECK 
CONTRACTURE: CLINICAL AND PATIENT-
REPORTED OUTCOMES

Shamout S1, Carlson K1, Baverstock R1

1. Vesia [Alberta Bladder Centre], Calgary, Alberta, Canada

HYPOTHESIS / AIMS OF STUDY
Highly recurrent bladder neck contracture (BNC) following 
transurethral surgery of the prostate is rare but troublesome 
condition. Success rate declined considerably after repeat-
ed endoscopic treatment. With lack of standardized treat-
ment; bladder neck reconstruction remains one of the most 
accepted therapeutic options for recurrent BNC. This study 
evaluates the success rate, functional and patient-reported 
outcomes (PRO) of open Y-V plasty in treatment of refractory 
BNC after transurethral surgery of the prostate.

STUDY DESIGN, MATERIALS AND METHODS
We present medium-term results of 15 consecutive patients 
with refractory BNC who underwent open Y-V plasty at a ter-
tiary care centre between May 2017 and January 2020.  All 
patients presented with voiding dysfunction after two or 
more failed attempts of endoscopic treatments. Participant 
information was obtained including clinical evaluation, de-
mographics, comorbidities, and prostate pro�le. Periopera-
tive evaluation, operative data and postoperative outcome 
were analyzed. Postoperative complications were recorded 
and classi�ed according to the Clavien classi�cation. Func-
tional and patient-reported outcomes were evaluated using 
standard uro�owmetry and validated self-reported ques-
tionnaires. The questionnaires included validated IPSS, IP-
SS-QoL, OAB-V8 and IIEF-5 survey items.

RESULTS
Fifteen patients underwent the open Y-V plasty procedure, 
most of whom developed refractory BNC secondary to TURP 
[n=11, (73%).] Mean age at surgery age (SD) was 66.9 (5.8) 
years. Mean follow-up was 16.1 (6.5) months. Success rate 
was 100% (Table 1). Post-operative Qmax improved signif-
icantly [pre-OP 6.47 (8.6) ml/s vs post-OP was 14.74 (7.8) 
ml/s, p = 0.001]. Mean post-void residual decreased signi�-
cantly [pre-OP 174.92 (206.6) ml vs post-OP 48.92 (75.7) ml, 
p = 0.018)] (Table 2). Overactive bladder symptoms were the 
most common postoperative complication in 47% of sub-
jects. Mean post-operative IPSS-score was 12.3 (range 3–22) 
and mean post-operative IPSS-QoL was 2.4 (range 0–5). Age 
at surgery (r = 0.52) and BMI (r = 0.52) were positively corre-
lated with changes in OAB-V8 score p = <0.05.

INTERPRETATION OF RESULTS
Highly recurrent bladder neck contracture following tran-
surethral surgery of the prostate is a rare but troublesome 
condition. With lack of standardized treatment; bladder neck 
reconstruction remains one of the most accepted therapeu-
tic options for recurrent BNC. The rationale for YV-recon-
struction of the bladder neck is to avoid recurrent scarring 
by transposition of a well-vascularized bladder wall �ap 
enabling reconstruction of a wide bladder neck. Our results 
con�rm these considerations true: Success rate, de�ned 
as no need for further instrumentation or surgery is great 
along with signi�cant improvement in objective measures 
as Qmax and PVR as well as health related quality of life. The 
IPSS-QoL of mean 2.4 is favorable. Excellent and consistent 
rates of bladder neck patency can, therefore, be achieved for 
patients su�ering of refractory BNC after transurethral sur-
gery of the prostate.

Nearly half of our patients developed persistent or de novo 
overactive bladder (OAB) symptoms after bladder neck re-
construction. This leads to suboptimal treatment outcomes, 
reduced QoL, and are associated with substantial person-
al and societal costs.  The residual storage symptoms after 
treating bladder outlet obstruction is mostly attributable to 
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underlying bladder dysfunction for instance detrusor over-
activity. It is important to recognize the risk factors for per-
sistent OAB symptoms in order to satisfactorily council the 
patient before surgery, to understand how to treat these 
symptoms and to develop an actual clinical practice guide-
lines

CONCLUDING MESSAGE
Y-V plasty represents a safe and viable treatment option with 
high success rates and favorable patient reported outcomes 
for refractory bladder neck contracture. Residual storage 
symptoms are usually attributable to underlying bladder 
dysfunction leading to a suboptimal treatment outcome.

FIGURE 1

Table 1: Patients demographics

FIGURE 2

Table 2: Pre- and postoperative parameters
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� BEST IN CATEGORY PRIZE "MALE LOWER URINARY 
TRACT SYMPTOMS (LUTS) / VOIDING DYSFUNCTION"
RESULTS FROM THE LARGE REAL-WORLD 
STUDY OF THE PROSTATIC URETHRAL LIFT 
(PUL) DEMONSTRATE CONSISTENT SAFETY 
AND EFFECTIVENESS FOR BPH PATIENTS
Mueller T1, Eure G2, Gange S3, Walter P4, Khan A5, Chabert C6

1. Delaware Valley Urology, 2. Urology of Virginia, 3. Summit Urology Group, 
4. Western New York Urological Associates, 5. Urology Health Center, 6. The 
Prostate Clinic

HYPOTHESIS / AIMS OF STUDY
Minimally invasive surgical therapy (MIST) for benign pros-
tatic hyperplasia (BPH) is designed to provide e�ective 
symptom relief with minimal morbidity. Randomized con-
trolled trials have historically served as the gold standard for 
demonstrating clinical safety and e�cacy, yet inconsistent 
real-world outcomes have reduced the use of early MISTs 
such as TUNA and TUMT. The Prostatic Urethral Lift (PUL) is a 
MIST that has been shown to provide safe, rapid, and dura-
ble symptom relief with minimal morbidity for BPH patients. 
Here, we expand upon e�ectiveness results from the large, 
actively enrolling Real World Retrospective (RWR) study of 
PUL, which continues to support results from clinical studies.

STUDY DESIGN, MATERIALS AND METHODS
2090 patients across 18 USA and Australian sites who un-
derwent PUL following market clearance [FDA clearance 
Sept 2013; TGA approval Feb 2010] through May 2019 were 
assessed. Subjects needed a baseline IPSS score within 9 
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months pre-PUL and at least one IPSS score within 12 months 
post-PUL to be included the retrospective real-world (RWR) 
database. Subjects were strati�ed into non-retention (Group 
A, n=1792) and retention (Group B, n=298) groups. IPSS, QoL 
and Qmax were evaluated post-procedurally at 1, 3, 6, 12 & 
24-months for Group A and B and absolute symptom scores 
compared between groups. Within Group A, outcomes were 
strati�ed for baseline prostate volume (≥80g, n=67), ob-
structive median lobe (OML, n=209), and prior radiation for 
prostate cancer (rCaP, n=62). Symptom outcomes were com-
pared with the L.I.F.T. randomized controlled trial for PUL.

RESULTS
RWR subjects were an average of 70 ± 9 y.o (vs. 67 ± 7 y.o. 
L.I.F.T., p=<0.01). RWR mean baseline IPSS, QoL and Qmax 
were di�erent from the L.I.F.T. population at 18.7 ±  7 (vs. 22.2 
± 6, p=<0.0001), 3.9 ±  2 (vs. 4.6 ± 1.1, p=<0.0001), and 12.1 
± 8 ml/s (7.9 ± 2, p=<0.0001). Group A IPSS scores improved 
signi�cantly from baseline at all timepoints (p=<.0001). 
Group A and B had comparable IPSS symptom response 
across all timepoints. Subjects with large prostates experi-
enced symptom improvement post-PUL (Figure 1) without 
elevated rates of post-operative adverse events. OML sub-
jects experienced signi�cant relief throughout follow-up 
(47% improvement at 3mo) with no increased rates of he-
maturia and dysuria compared to non-OML subjects. rCaP 
therapy subjects improved signi�cantly at 1, 3 and 6 months 
and PSA remained unchanged throughout follow-up. No 
signi�cant increases in speci�c adverse events (i.e. inconti-
nence, UTI, stricture and urosepsis) were observed between 
CaP and non-CaP subjects.

INTERPRETATION OF RESULTS
Baseline demographics for the total RWR population reveal 
subjects were slightly older and less symptomatic compared 
with the L.I.F.T. study, however outcomes are consistent 
across both studies. Evidence continues to support e�ective-
ness of PUL in populations with large prostate volumes, ob-
structive median lobes, and prior prostate cancer treatment 
at procedure. None of the populations assessed demonstrat-
ed increases in speci�c adverse events such as incontinence, 
or hematuria compared to L.I.F.T. or their real-world counter-
parts.

CONCLUDING MESSAGE
The largest real-world investigation of PUL, a MIST, continues 
to con�rm clinical study results and demonstrates that PUL 
may be o�ered to a broad population of patient cohorts in 
the real world without a�ecting safety outcomes.

FIGURE 1

IPSS response to PUL in RWR subjects compared to L.I.F.T.
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Committee Sterling IRB Helsinki Yes Informed Consent Yes 

410 | www.ics.org/2020/abstract/410

PREDISPOSING FACTORS OF THE PERSISTENT 
STORAGE SYMPTOMS AFTER HOLMIUM 
LASER ENUCLEATION OF THE PROSTATE IN 
BENIGN PROSTATIC HYPERPLASIA PATIENTS 
AND THEIR CORRELATIONS TO THE SYMPTOM 
RECOVERY PERIOD.
Kim H1, Shin D1, Yoon C2, Choi S3, Cho W4, Min K5, Oh T6, Lee W7, Kang B1, Lee 
J1

1. Pusan National University Hospital, 2. BHS Han-seo Hospital, 3. Kosin 
University College of Medicine, 4. Dong-A University Hospital, 5. Inje University 
Busan Paik Hospital, 6. Samsung Changwon Hospital, 7. Ulsan-Jeil Hospital

HYPOTHESIS / AIMS OF STUDY
Bladder outlet obstruction (BOO) due to benign prostatic 
hyperplasia (BPH) may cause storage symptoms in men [1]. 
Although surgeries for BPH such as Holmium laser enucle-
ation of the prostate (HoLEP) has been proved to improve 
lower urinary tract symptoms, a certain number of patients 
continues to complain storage symptoms [2, 3]. This study 
aims to investigate the predisposing factors of the persistent 
storage symptoms after HoLEP in BPH patients and their cor-
relations to the recovery period of the symptoms.

STUDY DESIGN, MATERIALS AND METHODS
A total of 127 BPH patients complaining storage symptoms 
that underwent HoLEP from May 2014 to June 2017 were in-
cluded in the study. International Prostatic Symptom Score 
(IPSS), overactive bladder symptom score (OABSS) question-
naire and urodynamic studies were conducted preopera-
tively in these patients. The patients were divided into two 
groups depending on the persistence of storage symptoms 
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(IPSS storage score > 8 or OABSS > 5) at three months after 
the surgery. The data of the patients with persistent storage 
symptoms (group I) were analyzed and compared to those 
without the symptoms (group II) to validate the predispos-
ing factors for postoperative persistent storage symptoms. 
In group I, the correlation between the predisposing factors 
and recovery period of the storage symptoms was analyzed 
in each patient.

RESULTS
Among the 127 patients, 68 and 59 patients were sorted into 
group I and II, respectively. Among the compared data in the 
two groups (Table 1), group I presented signi�cantly greater 
mean age (p = 0.015), mean peak detrusor overactivity (DO) 
amplitude (p = 0.039) and mean MCC (p = 0.042). Multivari-
able analysis which was performed by using these three var-
iables presented that only mean age (p = 0.024) and mean 
peak DO amplitude (p = 0.048) were statistically signi�cant. 
Among the patients from group I, storage symptoms did not 
recover until 12 postoperative months in 12 patients (17.64 
%), and their age was the only variable that was signi�cantly 
di�erent from the other patients (77.28 ± 15.55 vs 71.81 ± 
32.57 years, p = 0.045).

INTERPRETATION OF RESULTS
According to comparative analysis of the variables, patients 
who had older age, higher peak DO amplitude and greater 
MCC presented persistent storage symptoms after HoLEP 
at 3 months. However, multivariable analysis revealed that 
only advanced age and high peak DO amplitude were the 
predisposing factors that impeded the alleviation of storage 
symptoms after three months from the surgery. Most of the 
patients were free from storage symptoms at a year after 
HoLEP except 12 patients who were signi�cantly older than 
others. Such results imply that age is the most critical factor 
that inhibits the recovery of bladder from storage symptoms 
after BPH surgery.

CONCLUDING MESSAGE
Old age and high peak DO amplitude were the predictors 
for persistent storage symptoms after HoLEP. Also, older pa-
tients were unlikely to recover storage symptoms until 12 
months from the surgery.

FIGURE 1

Table 1. Comparison of preoperative characteristics between Group I and 
II.

FIGURE 2

Table 2. Predisposing factors of the persistent storage symptoms after 
HoLEP.
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EFFECT OF ESCHERICHIA COLI INFECTION ON 
LOWER URINARY TRACT FUNCTION IN MALE 
PATIENTS
Padilla-Fernández B1, Vírseda-Chamorro M2, Salinas-Casado J3, Esteban-
Fuertes M2

1. Urology  Department. Hospital Universitario de Canarias. Tenerife 
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HYPOTHESIS / AIMS OF STUDY
Although lower urinary tract infections (UTIs) are infre-
quent in men, in some clinical conditions like prostatitis the 
demonstration of UTI is paramount in order to correctly clas-
sify and threat this disease (1). Urine culture with or without 
prostate massage is essential to di�erentiate between bac-
terial and non-bacterial prostatitis. Urodynamic studies are 
useful in non-bacterial prostatitis in order to rule out any 
voiding dysfunction like bladder outlet obstruction or detru-
sor sphincter dyssynergia that may be present in these dis-
eases. However, infection by Escherichia coli (E. coli) can af-
fect the lower urinary tract function because of the e�ect of 
its endotoxin on alpha-adrenergic receptors (2). If this e�ect 
can be proved in vivo we cannot rule out that some voiding 
dysfunctions usually associated to non-bacterial prostatitis 
may result from bacterial infections. Our hypothesis is that 
E. coli infection can a�ect voiding function in male patients. 
The objective of our study is to compare the urodynamic 
�ndings in a sample of men with positive and negative UTI 
to E. coli bacteria.

STUDY DESIGN, MATERIALS AND METHODS
Study design 

Cross sectional study

Materials and methods 

We carried out a cross sectional study in men with UTI di-
agnosed by positive culture urine (>105 colony forming 
units per millilitre), who underwent a urodynamic study. The 
sample was divided into two groups: E. coli positive group: 
formed by 27 men with urinary culture positive for E. coli 
growth, and E coli negative group formed by 19 men whose 
urine culture showed the growth of bacteria other than E. 
Coli. Inclusion criteria were male, 18-year-old or over. Exclu-
sion criteria were neurogenic lower urinary tract dysfunc-
tion, antibiotic treatment, anatomical abnormalities of the 
urinary tract, urolithiasis and genitourinary neoplasms. Pa-
tients were asked about the presence of lower urinary tract 
symptoms (LUTS), and other data like age and presence of 
indwelling catheters.

Urodynamic studies were performed according ICS speci�-
cations and guidelines of Good Urodynamic practices. Ure-
thral resistance was measured by the urethral resistance al-
gorithm (URA) and detrusor contractility by maximum value 
of Watts Factor (Wmax) and by the di�erence between the 
value of Watts Factor at 80% of bladder capacity minus the 
value of Watts Factor at 20% of bladder capacity (W8020).

Sample size was calculated based on data published by 
Gobish (2). Assuming that the standard deviation maximum 
urinary �ow rate is 5 ml/s and that the di�erence between 
groups is 5 ml/s, with an alpha level of 5%, a statistical power 
of 80%, the minimum sample size should be 17 patients in 
each group.

For statistical analysis we used the Fisher exact test for qual-
itative variables and the t-test to compare the means of par-
ametric data, or Mann-Whitney’s U test for nonparametric 
quantitative data. Quantitative data were tested for normal 
distribution using the Kolmogorov-Smirnov test. Statistical 
signi�cance was set at p < 0.05 bilaterally.

RESULTS
The distribution of clinical data for both groups is shown in 
Table 1. No clinical variable showed signi�cant di�erences 
between both groups. The distribution of urodynamic data 
is shown in table 2. The parameters that showed signi�cant 
di�erences were URA (higher in the E. coli negative group), 
Wmax (higher in the E. coli positive group) and W8020 (high-
er in the E. coli positive group).

INTERPRETATION OF RESULTS
There are several in vitro studies about the e�ect of E. coli 
bacteria on lower urinary tract function. However, to our 
knowledge this is the �rst urodynamic study that assess this 
in�uence on patients. In vitro studies have shown that 

endotoxins liberated from E. coli inhibit alpha-adrenergic 
receptors in urethral muscle (2). This e�ect may explain our 
�nding that urethral resistance was lower in patients with E. 
coli infection that those without it. 

The action of E. coli bacteria in detrusor is more controversial. 
Some authors state that there is no e�ect on this muscle (2). 
While other authors claim that E. coli releases ATP that en-
hances bladder contractility. This release of ATP has not been 
shown in other microorganisms like lactobacillus bacteria. 
Although this mechanism has been proposed to explain the 
presence of overactive bladder syndrome and detrusor over-
activity (DO) in women, so far no clinical study has validated 
this hypothesis. Our data also did not �nd any relationship 
between E. coli infection and the presence of LUTS or DO. 
However, this mechanism could explain the greater contrac-
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tility in both contractility parameters (Wmax and W8020) 
found in our study in patients with E. coli infection.

Providing other non-studied e�ects are found, the result of 
E. coli infection in the lower urinary tract is positive because 
it reduces urethral resistance and improves bladder contrac-
tility. Some authors have advocated the deliberate coloni-
zation of human urinary tract with avirulent strains of E. in 
case of recurrent UTI. Although the design of our study does 
not allow us to stablish a cause-e�ect relationship, if other 
studies prove this e�ect, that procedure would be therapeu-
tically useful.

CONCLUDING MESSAGE
Male patients with E. coli infection have less urethral resist-
ance and more bladder contractility than male patients in-
fected by other bacteria. The consequences of these �ndings 
could be clinically interesting.

FIGURE 1

Table 1

FIGURE 2

Table 2
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EFFICACY OF HOLMIUM LASER ENUCLEATION 
OF THE PROSTATE IN MEN WITH IMPAIRED 
BLADDER CONTRACTILITY: A REVIEW
Abuelnaga M1

1. Bedford Hospital NHS Trust

HYPOTHESIS / AIMS OF STUDY
Since Holmium laser enucleation of the prostate (HoLEP) was 
introduced in the 1990s as an endoscopic treatment mo-
dality for bladder out�ow obstruction (BOO) secondary to 
BPH, several reports have concluded that HoLEP  compares 
favourably to TURP in relieving BOO. However, there has 
been no consensus regarding the e�cacy of surgical man-
agement of men with Detrusor Underactivity (DU) and BOO. 
Recently, there have been a number of reports suggesting 
HoLEP may be an e�ective treatment option for this cohort 
of patients. The aim of this review is to assess the current evi-
dence in the literature in terms of the e�ectiveness of HoLEP 
in this patient population based on perioperative outcomes

STUDY DESIGN, MATERIALS AND METHODS
We performed a literature search of PubMed, Google Schol-
ar, Scopus, and Web of Science databases. All studies that 
provided data on the e�ectiveness of HoLEP in men with 
BOO and DU were assessed. The primary outcome for men 
who were catheter-dependant preoperatively was cathe-
ter-free rate after surgery whereas the primary outcome for 
men not dependent upon catheter preoperatively was the 
change of IPSS. Secondary outcomes included changes in 
Qmax and PVR.

RESULTS
Results: Nine studies were identi�ed in the literature with a 
follow-up range between 6 and 60 months. Only one pro-
spective study was identi�ed where investigators performed 
urodynamic studies (UDS) before and after the intervention. 
In addition to a signi�cant improvement of voiding param-
eters, they reported partial recovery of detrusor muscle 
contractility in approximately 80% of patients. Two out of 
the nine studies reported on the number of patients who 
achieved catheter-free status following the intervention. In 
one of these studies, 95% of patients were voiding sponta-
neously following HoLEP without the need to do clean in-
termittent self-catheterization (CIC) while investigators in 
the other study found that 73% of patients achieved cath-
eter-free status following HoLEP and the remaining patients 
needed to do CIC for high post-void residuals. Furthermore, 
all other studies reported an improvement in all outcome 
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parameters and proved the e�cacy of HoLEP in patients 
with DU and BOO

INTERPRETATION OF RESULTS
Our review suggests that more than 80% of men with DU 
and BOO are likely to void spontaneously after HoLEP. This 
may be explained by the comprehensiveness of prostate tis-
sue enucleation attainable with HoLEP, permitting voiding 
through a wide-open channel in the prostatic urethra. There-
fore, patients with urodynamically proven DU should not be 
denied HoLEP as there is a high probability that the proce-
dure will be successful; however, they should be appropri-
ately counseled on the risks and bene�ts of the procedure 
and the chance of failure.

CONCLUDING MESSAGE
Conclusion: The current literature underpins the e�cacy 
of HoLEP in patients with impaired bladder contractility. 
However, current research is limited and the majority of the 
published data are retrospective in nature. Therefore, more 
well-conducted prospective randomized studies are needed 
to reinforce high-level evidence for this hypothesis.

FIGURE 1
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THE FIRST QUALITATIVE STUDY INTO THE 
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LITERACY SKILLS, LEADING TO A NEW, 
BETTER UNDERSTOOD DUTCH ALTERNATIVE: 
THE DUTCH REDUCED ILLUSTRATED 
PROSTATE SYMPTOM SCORE (DRIPSS)

Schlatmann F1, van Balken M2, de Winter A3, de Jong I1, Jansen C4

1. University Medical Centre Groningen, Dept. Urology, 2. Rijnstate Hospital, 
Dept. Urology, 3. University Medical Centre Groningen, Dept. Health literacy 
and Prevention, 4. University of Groningen, Dept. Communication and 
Information studies

HYPOTHESIS / AIMS OF STUDY
In urology, a frequently used questionnaire to objectify sub-
jective symptoms is the International Prostate Symptom 
Score (IPSS): 7 questions evaluate LUTS and 1 question ad-
dresses quality of life (QOL). 

Several studies reveal di�culties with completing this ques-
tionnaire. To �ll out IPSS correctly, patients need adequate 
health and literate skills. However, these skills are insu�cient 
in up to 28% of people in the Netherlands, 50% in the US 
and 62% in eastern Europe. Thus, visual alternatives were 
designed: the South African Visual Prostate Symptom Score 
(VPSS) and the French Score Visuel Prostatique en Images 
(SVPI). See Figure.

For the �rst time, a qualitative study was performed in which 
participants �lled out either the IPSS or one of the alterna-
tive forms while thinking aloud. Aim was to gain insight in 
the nature of comprehensibility problems. Based on the re-
sults of this analysis we developed a new questionnaire.

STUDY DESIGN, MATERIALS AND METHODS
Men of 40 years and older who had not previously �lled out 
IPSS, VPSS or SVPI participated. To evaluate their health liter-
acy status, participants completed the validated Set of Brief 
Screening Questions. Next, they were asked to �ll out one of 
the three forms while thinking aloud, without time limitation 
nor help. Finally, an interview took place. Problems during 
�lling out, the most probable causes and the participants’ 
remarks were scored. 

Each form was tested by participants with adequate health 
literacy skills (AHLS) and by participants with limited skills 
(LHLS). Inclusion of participants of both groups continued 
until no new insights were obtained per form.

Random distribution of the forms, interviewing and scoring 
were done by one researcher and checked by a second one. 
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After the interviews, problems during �lling out were evalu-
ated and the participants’ comments were processed. Based 
on these outcomes, a new questionnaire was developed. 
This questionnaire was evaluated concordantly by subjects 
with AHLS or LHLS and adjusted in a few cycles until no new 
insights were gained, resulting in the de�nitive form: the 
Dutch Reduced Illustrated Prostate Symptom Score (DRIPSS, 
see Figure).

RESULTS
Problems during �lling out and their causes are shown for 
each individual question of the 3 forms in the Table.

While �lling out IPSS, the 23 participants (med. age 72 (41-
82 yrs)) often showed di�culties understanding the terms 
‘past month’, ‘urinary stream’ and ‘weak’. The table design 
resulted in frequently �lling out numeric values instead of 
using the answer options at top of the column, especially in 
the 7 LHLS-participants. Question 7 however is included in 
the table and should be answered by numeric values. The 
QOL-question was often overlooked by both groups by its 
isolated position.

Participants from both groups mentioned the complicated 
answer options (especially ‘less then 1 in 5 times’) and the 
reference period of 1 month. 

One AHLS and 4 LHLS-participants considered the question-
naire more di�cult than other medical forms. Three AHLS 
and 4 LHLS-participants wished for an introduction in clear 
language. Almost all participants would have given the same 
answers �lling out the form outside this test situation. Only 
in the LHLS-group, 1 participant said that he would normally 
�ll out the questions he left open in the test situation, de-
spite not clear what is being asked. 

While �lling out VPSS, which consists of 4 questions with only 
visuals and no text, the 21 participants (med. age 69 (43-85 
yrs)) often had problems understanding the �rst visual for 
daily micturition, leading to answers about mictions during 
work hours or only in the afternoon. Frequently, question 1 
was only understood after �lling in question 2. One partic-
ipant missed the answer option ‘no nycturia’ in question 2. 
Question 3 lead to confusion caused by presenting the low-
est score under the best urine stream and the highest score 
under the worst. The last visual proved to be unclear, leading 
to a variety of answers because of very di�erent interpreta-
tions of what was asked. 

Six out of 15 AHLS-participants and 3 men in the LHLS-group 
considered the questionnaire more di�cult than other med-
ical forms. Four AHLS and 4 LHLS-participants would have 
appreciated an introduction in clear language. No partici-
pant would have given di�erent answers when �lling out the 
form outside this test situation.

SVPI texts were translated into Dutch and backtranslated 
by 3 professional translators. The 5 visual questions, each 
with a verbal explanation, did not cause any comprehension 
problems amongst the 21 participants (med. age 65 (40-78 
yrs)) as far as questions 1 and 2 were concerned. Question 3 
caused di�culties understanding the alarm sign at the side 
of least urgency. The answer option for the least urgency a 
few times was not interpreted as such due to the red stripe 
through it. Question 4 lead to confusion because of the low-
est score under the best urine stream and the highest score 
under the worst, with the numbers in descending order. 
Question 5 proved to be clear, although the �gure in front 
was interpreted as an answer option a few times.

In the interviews, participants mentioned the visual format 
of question 4 was di�cult to understand. Only 2 out of 16 
AHLS-participants, found the questionnaire di�cult com-
pared to other medical ones. Two men, also both AHLS-par-
ticipants, would have appreciated an introduction in clear 
language. No participant would have given di�erent an-
swers when �lling out the form outside this test situation.

Although best understood, the SVPI still left room for im-
provement. We developed an alternative form, elaborating 
on this SVPI. Based on given comments the print was made 
larger for better readability and �gures in front of question 
3 and 5 were removed. The answer option for ‘least urgen-
cy’ was changed into a person standing still. Question 4 
was changed to the �gure of VPSS in mirrored position and 
numbers were left out. A comparable evaluating qualitative 
study with 16 participants with AHLS (6) and LHLS (10) was 
performed (med. age 64.5 (45-76 yrs)). Comments were pro-
cessed: answer boxes were inserted, verbal questions were 
placed above the visuals instead of below them and the box 
including question 4 was made as big as the other boxes. 
DRIPSS was retested until no new insights were obtained.

INTERPRETATION OF RESULTS
In our qualitative study we obtained insight in the compre-
hensibility problems of a frequently used questionnaire, 
something a quantitative study can’t do. IPSS proved di�-
cult to understand by the table design and di�cult answer 
options, for men with AHLS but more so for many men with 
LHLS. This questions the reliability of obtained scores. The 
completely visual VPSS also proved hard to understand: un-
clear what is being asked for, it leads to answers on di�erent 
interpretations of the question. SVPI showed a good balance 
between visuals and short verbal questions but nevertheless 
received some negative comments. Our qualitative study 
design was extremely useful to obtain insight to develop 
a modi�cated version that will lead to less comprehension 
problems: the Dutch Reduced Illustrated Prostate Symptom 
Score (DRIPSS).
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CONCLUDING MESSAGE
The frequently used IPSS is di�cult to understand by a large 
amount of men, questioning reliability. Figurative alterna-
tives are better comprehended especially when combined 
with short textual questions. Based on the results of our 
qualitative study, we made a redesign well understood by 
participants with adequate ánd limited literacy skills: the 
DRIPSS. Next step is validation for IPSS and �owmetry to jus-
tify use in (Dutch) urological practice.

FIGURE 1

Figure

FIGURE 2

Table

Funding None Clinical Trial Yes Public Registry No RCT No Subjects Human 
Ethics Committee Medical Ethical Committee Groningen, the Netherlands 
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PARALLEL OUTCOMES OF THE PROSTATIC 
URETHRAL LIFT FROM TWO DISTINCT 
MULTICENTER REAL-WORLD STUDIES
Sievert K1, Schonthaler M2, Eure G3, Gange S4, Chin P5, Walter P6, Grier D7

1. Klinikum Lippe, 2. University of Freiburg, 3. University of Virginia, 4. Granger 
Medical Clinic, 5. South Coast Urology, 6. NY Urology Associates, 7. Sound 
Urology

HYPOTHESIS / AIMS OF STUDY
Numerous clinical studies have demonstrated successful 
outcomes of the Prostatic Urethral Lift (PUL) for the treat-
ment of lower urinary tract symptoms, however investiga-
tion without rigid exclusion criteria is essential to assess how 
the technology is performing in a real-world setting. Here 
we compare results from two published real-world studies 
of PUL: the German Multicenter Retrospective Study and the 
large Real-World Retrospective study.

STUDY DESIGN, MATERIALS AND METHODS
The German multi-center (GM) retrospective study investi-
gated outcomes of 86 subjects from �ve departments that 
had undergone PUL between Oct 2012 – June 2014. The 
Real-World Retrospective (RWR) study gathered data from 
1413 subjects across 14 USA and Australian sites who had 
undergone PUL after market clearance. No exclusion criteria 
were established for baseline symptom scores, prostate size, 
retention history, or BPH medical therapy, as subjects need-
ed only an IPSS before and after PUL to be enrolled. Subject 
baseline demographics as well as IPSS, QoL and Qmax were 
compared between both studies at 1, 6, 12, and 24 months 
after PUL.
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RESULTS
At baseline, GM subjects were younger (66 vs 70yr) and had 
slightly higher IPSS (20.8 vs 19) and lower Qmax (11.2 vs. 13) 
scores compared to RWR subjects. Past publication of these 
studies demonstrated similar IPSS response compared with 
the L.I.F.T. randomized controlled trial. Here we report par-
allel symptom response, QoL and uro�owmetry scores at 
all timepoints following PUL between the two populations 
(Table 1). Data was also available for 14 GM and 165 RWR 
subjects with a history or urinary retention, de�ned by as 
having an indwelling catheter prior to PUL. Similar rates of 
catheter independence were achieved by retention patients 
in both studies with 86% of GM and 87% of RWR subjects 
successfully weaned from their catheters by the last availa-
ble follow-up. Common adverse events experienced by sub-
jects in both studies included hematuria, dysuria and pelvic 
pain, which were mild to moderate and transient in nature.

INTERPRETATION OF RESULTS
Results from this comparative analysis utilizing two large 
PUL retrospective studies reveal similar e�ectiveness and 
safety outcomes for non-urinary retention and retention pa-
tients. Compared to subjects in the LIFT study, GM subjects 
were younger and RWR subjects were less symptomatic. In 
the real world, it may be that men who are earlier in their 
disease process seek an interventional solution.

CONCLUDING MESSAGE
These consistent results reveal that patients outside of the 
controlled setting of a clinical trial can be treated safely and 
e�ectively with PUL and provide information from which to 
make clinical evidence-based recommendations.

FIGURE 1
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A SURVEY OF THE CORRELATION BETWEEN 
REDUNDANT PREPUCE AND URINARY 
TRACT INFECTION IN URBAN AND RURAL 
ADOLESCENTS

Zhang K1, Wen J1, Hu H2, Tian G1, Zhao Y2, Mao Q3, Dou Q1

1. The First A�liated Hospital of Xinxiang Medical University, 2. Nursing School 
of Xinxiang Medical University, 3. The Third A�liated Hospital of Xinxiang 
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HYPOTHESIS / AIMS OF STUDY
To investigate the correlation and di�erence between the 
incidence of urinary tract infection (UTI) and redundant pre-
puce in urban and rural adolescents, so as to provide refer-
ence for the prevention and treatment of UTI in adolescents.

STUDY DESIGN, MATERIALS AND METHODS
During the period from September 2018 to October 2019, 
using the opportunity of freshmen's physical examination at 
the beginning of school, we selected college students from 
all over the country to investigate the correlation between 
redundant prepuce and UTI.This survey used anonymous 
questionnaires to collect relevant information. A total of 
3800 questionnaires were sent out and 3702 valid question-
naires were collected, including 1347 urban teenagers and 
2355 rural teenagers. Compared the collected data with the 
physical examination information, and analyzed the reliabil-
ity of the questionnaire. The data were divided into urban 
and rural groups, and the incidence and related factors of re-
dundant prepuce and UTI in each group were compared.The 
related factors include birth date, birth place, height, weight, 
whether phimosis and redundant prepuce, situation of wash 
up prepuce , whether prepuce operation, whether adhesion 
of prepuce, smegma, UTI, and so on. Finally, SPSS21.0 statis-
tical software was used for correlation analysis.

RESULTS
18.04% of urban teenagers is redundant prepuce, 28.34% of 
rural teenagers is redundant prepuce, 0.46% of urban teen-
agers is phimosis, 1.35% of rural teenagers is phimosis. The 
di�erence of UTI between urban adolescents with and with-
out redundant prepuce is statistically signi�cant(2=11.906, 
P<0.05); The di�erence of UTI between rural adolescents 
with and without redundant prepuce is statistically signif-
icant(2=10.303, P<0.05); The di�erence of UTI between ur-
ban adolescents with and without phimosis is statistically 
signi�cant(2=8.344,P<0.05); The di�erence of UTI between 
rural adolescents with and without phimosis is statistically 
signi�cant (2=4.782, P<0.05); there was a signi�cant di�er-
ence between urban and rural adolescents in whether they 
often wash their prepuce (2=123.085, P<0.05); There was no 
signi�cant di�erence between urban and rural adolescents 
in the presence of smegma(2=1.959, p>0.05).
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INTERPRETATION OF RESULTS
The prevalence rate of redundant prepuce is very high in 
Chinese adolescents, Urinary tract infection is closely related 
to redundant prepuce .According to the survey, there is a sig-
ni�cant di�erence in the incidence rate of urinary tract infec-
tion between city and rural adolescents, which is obviously 
related to the area where they are, whether phimosis and 
redundant prepuce, situation of wash up prepuce , whether 
prepuce operation, whether adhesion of prepuce, smegma 
and so on.

CONCLUDING MESSAGE
Redundant prepuce and phimosis are signi�cantly related 
to the incidence of UTI. The incidence of phimosis and re-
dundant prepuce in rural adolescents is signi�cantly high-
er than that in urban adolescents, which suggests that the 
di�erence between redundant prepuce and phimosis is one 
of the reasons. It also suggests that strengthening the prop-
aganda and education of rural adolescents and correcting 
redundant prepuce and phimosis can reduce the incidence 
of UTI.
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AGE IS AN INFLUENCING FACTOR ON THE 
PERSISTENCE RATE WITH TADALAFIL IN MALE 
PATIENTS WITH LOWER URINARY TRACT 
SYMPTOMS

Wada N1, Abe N1, Banjo H1, Watanabe M1, Kita M1, Kakizaki H1
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HYPOTHESIS / AIMS OF STUDY
Previous clinical studies indicate that tadala�l, phosphodi-
esterase 5 inhibitor, is less e�cacious in elderly patients. 
However, there are few clinical studies about the persistence 
rate among men treated with tadala�l for lower urinary tract 
symptoms (LUTS). Thus, we examined the persistence rate 
with tadala�l in men with LUTS and explored the in�uencing 
factors on the withdrawal.

STUDY DESIGN, MATERIALS AND METHODS
We retrospectively collected the data of patients who re-
ceived tadala�l treatment for LUTS. The persistence rate and 
the reason for the withdrawal were investigated. In�uencing 
factors on the withdrawal were analyzed with regard to pa-
tient’s age, severity of symptoms, prostatic volume (PV), the 
prescription by the specialized or general urologist, drug-
naïve patients, replacement of or add-on therapy to other 
agents for LUTS.

RESULTS
A total of 155 male patients were examined for this study. 
Mean age and observation period were 71.9 (48 – 93) years 
old and 15.1 (1 – 52) months, respectively. One hundred 
eleven patients (72%) had any coexisting medical conditions 
such as hypertension, diabetes or hyperlipidemia. The mean 
number of medicines for other diseases was 3.9 (0-20). In 29 
patients (18%), tadala�l was used as a replacement for other 
agents for LUTS, and in 63 patients (41%), tadala�l was com-
bined with other agents for LUTS. Eventually, 74 patients 
(48%) withdrew tadala�l during the observation period. The 
persistence rate at one year was 58%. The main reasons for 
withdrawal included insu�cient e�cacy (31 patients, 42%), 
adverse events (AEs) (21 patients, 28%), or symptom im-
provement (8 patients, 11%). 

When excluding those patients who withdrew tadala�l due 
to AEs and symptom improvement, the persistence with 
tadala�l was signi�cantly related only with age. Number of 
existing diseases or medicines for other diseases was not 
correlated with the persistence with tadala�l. A receiver 
operating characteristic (ROC) curve analysis con�rmed 67 
years old as the best cut-o� age for the withdrawal (area 
under the curve=0.599). Kaplan-Meier method indicated 
the persistence rate at one year in patients < 67 years old 
and ≥ 67 years old were 82% and 65%, respectively (p<0.05, 
Figure). No in�uencing factors on the persistence rate were 
detected by the multivariate method.

INTERPRETATION OF RESULTS
To our knowledge, this is the �rst report on the persistence 
rate with tadala�l for treatment of male LUTS. The function 
of NO/cGMP pathway, a main target of tadala�l, is reported 
to decline with aging. A meta-analysis of clinical e�cacy of 
PDE5 inhibitor on LUTS shows that improvement of LUTS 
by PDE5 inhibitor is depended on age and body mass in-
dex; better in younger age and less obese patients [1]. Thus, 
aging seems to have a signi�cant impact on the e�cacy of 
tadala�l. It was reported that the improvement with tadala�l 
in patients over 65 years was not statistically signi�cant com-
pared with that of placebo-treated patients [2]. Similarly, it 
was showed that the e�cacy of once-daily tadala�l 5 mg 
in the treatment of LUTS was better in men aged under 75 
years than men over 75 [3].
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CONCLUDING MESSAGE
Main reason for discontinuing tadala�l was insu�cient e�-
cacy. Older patients are more likely to discontinue tadala�l 
treatment. It seems that tadala�l for male LUTS is more e�ec-
tive for younger patients and better persistence is expected 
in them.

FIGURE 1

Kaplan-Meier estimates of the persistence rate with tadala�l in patients 
of < 67 years  and ≥ 67 years.

FIGURE 2

Kaplan-Meier estimates of the persistence rate with tadala�l in patients 
of < 67 years  and ≥ 67 years.
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IMPACT OF AN URGENT DESIRE TO VOID ON 
TRUNK AND PELVIS MOVEMENT IN OLDER 
WOMEN WITH URINARY INCONTINENCE WHO 
HAVE EXPERIENCED FALLS

Fitz F1, Duclos C2, Paquin M3, Lapierre N4, Rousseau J3, Dumoulin C3

1. Department of Gynecology, Federal University of São Paulo, São Paulo, 
Brazil, 2. School of Rehabilitation, Faculty of Medicine, Université de Montréal, 
Centre for Interdisciplinary Research in Rehabilitation of Greater Montreal, 
Montreal, Quebec, Canada, 3. School of Rehabilitation, Faculty of Medicine,  
Université de Montréal, Montreal Geriatric Institute Research Center, Montreal, 
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HYPOTHESIS / AIMS OF STUDY
Falls and urinary incontinence (UI) are major issues a�ecting 
older women age 65 and over. Urgency and mixed UI are 
independently associated with an increased risk of falls in 
older women (1). Bladder distension is hypothesized to be 
associated with increased trunk muscle activity (2). However, 
the relationship between urgency UI, and trunk and pelvis 

movements during gait is still not well understood. The ob-
jective of this study is to investigate the e�ect of an urgent 
desire to void (UDV) on trunk and pelvis movement during 
an assessment of gait kinematics in older women with urge/
mixed UI, who had experienced falls.

STUDY DESIGN, MATERIALS AND METHODS
An observational pilot study was undertaken with two 
groups of healthy community-dwelling women age 65 and 
over, who experienced at least one fall in the last 12 months. 
Participants included in the urinary incontinent group had 
moderate to severe urge/mixed UI, as determined by the In-
ternational Consultation on Incontinence Questionnaire on 
UI Short Form (ICIQ-UI SF), and >3 urine leakages/week in 
the 7-day bladder diary (with at least one urgency-related 
leakage). Participants in the continent group had an ICIQ-UI 
SF score equal to 0, no urine leakage reported in the past 
year and none in the 7-day bladder diary. Participants with a 
body mass index (BMI) >35 and health conditions likely to in-
�uence gait during the study were excluded. After signing a 
consent form and completing a 24-hour pad test, each partic-
ipant partook in the experiment. Demographic data, history 
of falls and the results of the Montreal Cognitive Assessment 
test (MOCA) were collected for all participants. Participants’ 
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gait kinematics were assessed using a Northern Digital Inc. 
Certus motion analysis system with markers placed on the 
participants’ feet, shanks, pelvis and trunk, and a Bertec 
Fully Instrumented Treadmill (dual belt). The participant 
self-selected the gait speed, which was determined with no 
desire to void, and kept identical for all experimental trials. 
Participants drank water until they reported feeling an ur-
gent desire to void (UDV), which was determined by a score 
of 3 on the Urinary Sensation Scale (USS). Participants were 
then asked to walk on the treadmill for 20 consecutive gait 
cycles then to go to the toilet. Immediately after emptying 
their bladder, the participants (with no desire to void (NDV)) 
were asked to walk again on the treadmill for 20 consecutive 
gait cycles. The mean and standard deviation (SD) of the gait 
parameters (treadmill gait speed, stride length and width) 
and of the total amplitude of trunk and pelvis movements 
(as measured by the trunk center of mass in the antero-pos-
terior and medio-lateral positions [T COMAP/ML] and by pel-
vis center of mass in the antero-posterior and medio-lateral 
positions [Pel COMAP/ML]) were calculated for both groups. 
Descriptive statistics were obtained for demographics, cog-
nitive and UI status, gait, and trunk and pelvis movement 
data. Independent t-tests and chi-square tests were used to 
compare the continent and UI groups for demographics, as 
well as cognitive and incontinence outcomes. An analysis of 
variance (ANOVA) with two factors and repeated measures 
was conducted to explore the di�erences between the two 
groups (continent and UI) for the two conditions (NDV and 
UDV). The p-value threshold was 0.05 and SPSS v24 was used 
for statistical analyses.

RESULTS
Thirty women participated in the study; 16 were continent 
and 14 had urgency/mixed incontinence. Both groups were 
similar in terms of age (74.6 years (4.1) and 73.5 years (5.9)) 
and MOCA scores (27/30 (3) and 28/30 (3)), respectively. BMI, 
number of falls, ICIQ-UI SF scores and number of urine leak-
ages noted in the bladder diary were signi�cantly di�erent 
between groups, favoring the continent group. 

There was a statistically signi�cant interaction e�ect be-
tween groups (continent and incontinent) and bladder con-
dition (NDV and SDV) for trunk and pelvis center of mass 
mediolateral movement (T COMML, F=5.92, p=0.02 and Pel 
COMML, F=8.17, p=0.00) with less displacement in the medi-
olateral direction of the trunk and pelvis during gait, in the 
incontinent women when experiencing UDV (Table 1). 

For gait parameters, there was no interaction between 
groups and bladder condition. However, study groups were 
di�erent in terms of stride length, with those with inconti-
nence having smaller stride length F=4.64, p=0.04 and larger 
step width, F=4.48, p=0.04 (Table 1).

INTERPRETATION OF RESULTS
In the UDV condition, there was less change in trunk and 
pelvis movements for incontinent women than in continent 
women. This suggests an increase in trunk and pelvis ‘sti�-
ness’, possibly to increase pelvic �oor and trunk muscle activ-
ity. However, this trunk and pelvis sti�ness may also result in 
reduced posture correction capacity and eventually higher 
risk of falls (3). 

Women in the incontinence group had a smaller stride 
length and a larger step width, which is in line with their spe-
ci�c walking speed.

CONCLUDING MESSAGE
This is the �rst observational study of urinary incontinent 
and continent community-dwelling women who have expe-
rienced falls to report the in�uence of UDV on trunk and pel-
vis movement during gait at a �xed walking speed. UDV ap-
peared to a�ect trunk and pelvis mediolateral displacement 
during gait di�erently in incontinent and continent older 
women at risk of falls. The incontinent group reduced move-
ment of the trunk and pelvis, which appeared sti�, possibly 
to activate pelvic �oor and trunk muscles to avoid leakage. 
More studies on the pelvic �oor muscles using abdominal 
electromyography recording, in addition to rigidity tools, are 
necessary to con�rm these results and to further understand 
the relationship between trunk and pelvis displacement and 
falls in a population of incontinent older women.

FIGURE 1

Table 1: Gait and trunk and pelvis movement parameters in both groups 
with urgent desire to void (UDV) and no desire to void (NDV).
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PARTICIPATORY BASED RESEARCH 
APPROACH
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HYPOTHESIS / AIMS OF STUDY
Older adults, those most a�ected by UI, are often under-rep-
resented in research. The patient perspective in incontinence 
research is lacking. Most existing studies are quantitative in 
nature; existing qualitative studies are mostly driven by re-
searchers and may not take the needs and views of people 
with UI into consideration. Traditionally, research studies 
involve older adults as subjects or participants, rather than 
partners in co-creation of scholarly output which meets their 
needs. Community Based Participatory Research (CBPR) of-
fers a promising approach to understand the perspectives 
of older adults with UI, identify issues of concern to them 
and involve them in decision making regarding the manage-
ment of UI and treatment outcomes, giving them co-owner-
ship of the research and empowering them in the process. 
Speci�cally, here we aimed to understand the perspective 
of older adults in formulating a research agenda, tailored to 
address questions posed by them in order to improve their 
experience and improve outcomes from management of UI 
that were most important to them.

STUDY DESIGN, MATERIALS AND METHODS
Using a mixed methods approach a patients focus group (FG) 
was facilitated to establish UI “problems”, Nominal Group 
Technique (NGT) was employed to achieve within-group 
data saturation. Group themes were developed into a ques-
tionnaire used to survey a larger sample of older adults with 
UI using a Delphi consensus method. Since this study took 
a CBPR approach, participants, instead of researchers, were 
encouraged to generate a list of questions requiring ad-
dressing to improve management of UI. A further FG and the 
NGT were employed to facilitate this process.

Advisory Group

Community dwelling and English-speaking older adults with 
UI were recruited. This core Patient Advisory Group worked 
with the researchers to plan, inform and design other stages 
of the research. Participants were recruited via seniors’ ac-
tivity centres, men’s sheds, continence clinics, continence 
physiotherapy clinics, newsletter ads, previously conducted 
studies, and participants’ social connections.  

During the �rst meeting, the Advisory Group was remind-
ed of its role as co-researcher, rather than participant. The 
group also received training on ethical conduct in research 
and participated in a FG discussion. 

Focus group activities

The initial FG identi�ed problems participants faced in man-
aging UI in day-to-day lives. FG data were transcribed and 
thematically analyzed by the researchers. FG themes were fed 
back to achieve within-group saturation of themes. Group 
members were asked to silently re�ect and write down ide-
as about important questions or concerns to address to im-
prove their experience with managing UI. Each group mem-
ber was then asked to share one idea in a round-robin until 
no more new ideas emerged. Each idea was recorded by the 
researchers. Further discussion and clari�cation followed to 
ensure that each idea was understood and documented cor-
rectly. 

Prioritization

Focus group themes from the initial meeting were then 
presented back to the Advisory Group. Each theme was dis-
cussed to ensure that the perspective was properly conveyed 
and revised accordingly. Themes and ideas were combined 
and developed into priorities for improving outcomes of UI 
management. Participants were then asked to rank the list.

Delphi project

Twenty priorities identi�ed as most important were en-
tered into questionnaire format using Research Electronic 
Data Capture (REDCap), a secure database, along with de-
mographic information, including email, age, sex and years 
experiencing UI. The questionnaire was presented to the 
advisory group for approval and consensus criteria for the 
Delphi method were established. Delphi participants were 
recruited via posters, adverts and online. The survey asked a 
larger panel of older adults experiencing UI and to rate the 
importance of each priority for improving their experience 
of UI management on a 5-point Likert scale, Participants 
could provide free-text comments to support their ranking. 
Priorities considered less important were discarded. The sec-
ond round asked participants to re-rank remaining priorities, 
provided a summary of free-text comments and �rst round 
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scores. Results were analyzed by the researchers and fed 
back to the advisory group. 

Data analyses

Priorities rated 4 - 5 by at least 80% of participants were re-
tained, others were discarded. Results were fed back to the 
advisory group after each round to ensure that priorities 
were not excluded due to potential misunderstanding.

RESULTS
In total, eight members (3 male, 5 female) were recruited to 
the advisory group. Of these, 3 were recruited through sen-
iors’ activity centres, 2 through previous studies, one through 
a continence clinic, one through a physiotherapy clinic, and 
one through the social connections of another participant. 
The mean (SD) age of the participants was 73 (8.2) and the 
mean (SD) number of years that they experienced UI was 5.6 
(4.7) Two female participants withdrew from the study after 
the �rst meeting;their input was still considered in the de-
velopment of the survey. One additional male participant 
was recruited following the focus group meeting. Following 
thematic analysis of the FG discussion, 43 themes were iden-
ti�ed. 

Six members (3 male, 3 female) of the advisory group attend-
ed the NGT meeting. The round robin generated 28 further 
ideas. Discussing and clarifying the focus group themes 
and ideas resulted in 38 priorities for ranking. Based on the 
ranking results and follow-up discussion, the advisory group 
included 20 ranked priorities. Three which ranked highest 
during NGT were excluded; and three which did not make 
top 20 during NGT were included following discussion of the 
ranking results. 

Delphi consensus 

A total of 59 participants (19 male, 40 female) responded 
to the �rst survey round. The mean (SD) age of the partici-
pants was 72.6 (7.3), range 52-88. The number of years that 
participants experienced UI ranged from 1-35 with a mean 
(SD) of 9.8 (7.6). 15 priorities were retained for the second 
round. Women assigned higher ratings than men on 17/ 20 
priorities. The response rate for the second round was 85% 
(50/59). 11 priorities were retained (Table).

INTERPRETATION OF RESULTS
Involving older adults through CBPR is a practical although 
time consuming method to gain older adult’s perspectives in 
formulating a research agenda tailored to address their con-
cerns. Through ranking and discussion, the advisory group 
selected 20 research, educational and outreach priorities re-
garding UI management. Following two Delphi rounds, 11 
priorities considered most important to older adults with UI 
were identi�ed. The most highly rated topic was to inves-
tigate the causes of UI. This also appeared among the four 

highest ranking priorities in the Delphi consensus. Such co-
hesion suggests that the UI Advisory Group was represent-
ative of the larger sample of older adults with UI in Canada.  
More importantly, many of the identi�ed priorities re�ect a 
gap between research knowledge and public awareness and 
highlight the ongoing need for public education in this area.  
Despite the availability of such research, four of the �nal 11 
priorities re�ected this lack of knowledge. Thus, information 
appears not to be reaching its intended audience or con-
veyed through a medium accessible to older adults. 

Overall, the top 11 priorities identi�ed by older adults re�ect-
ed concerns about the impact of UI on lifestyle, a need to in-
crease support for those with UI, and a gap in understanding 
of the condition and the available treatment/management.

CONCLUDING MESSAGE
A CPBR approach to the development of older adults’ per-
spectives on problems and priorities in UI management was 
feasible and uncovered a continued gap in understanding 
and knowledge in the area.

FIGURE 1

Table 1. Ratings of Delphi priorities, listed in order of importance.

Funding Muhlenfeld Family Triust Fund Clinical Trial No Subjects Human 
Ethics Committee University of Alberta HREB Pro00091049 Helsinki Yes 
Informed Consent Yes 



S306 • ICS 2020

Session 27 (Podium Short Oral) - Geriatrics and Special Population: Abstracts 417-428

419 | www.ics.org/2020/abstract/419

CAUSES AND CONSEQUENCES OF 
INCONTINENCE PROBLEMS FOR PEOPLE 
LIVING AT HOME WITH DEMENTIA: A 
QUALITATIVE ANALYSIS

Murphy C1, de Laine C1, Macaulay M1, Fader M1

1. University of Southampton

HYPOTHESIS / AIMS OF STUDY
The aim of this study is to characterise the causes and con-
sequences of toilet-use and incontinence problems faced 
by people with dementia who live at home and their un-
paid carers. This is the �rst study to characterise the caus-
es and consequences of incontinence problems for people 
living at home with dementia. Around 50 million people are 
living with dementia. The majority live in their own homes 
and are more likely than other people of the same age to 
experience bladder or bowel incontinence necessitating 
the use of management and containment strategies, either 
by the person with dementia or unpaid carers (1). Inconti-
nence has a negative impact on the health and quality of 
life of both the person with dementia and their carers and 
can contribute to the breakdown of care (2).  However, there 
are no evidence-based conservative management interven-
tions demonstrated to support the often devastating incon-
tinence needs of this population.  The �rst stage of interven-
tion development is to understand in detail the problem 
being addressed.

STUDY DESIGN, MATERIALS AND METHODS
Using a qualitative design, people with dementia (PWD), un-
paid carers and healthcare professionals were interviewed 
with semi-structured topic schedules guiding conversations 
on their perceptions of the causes and consequences of toi-
let-use and incontinence problems for PWD living at home 
and their unpaid carers.  PWD and carer participants were 
invited via www.joindementiaresearch.nihr.ac.uk, demen-
tia care groups and care teams within two English counties. 
Healthcare professionals (dementia care and continence 
care nurses) were recruited via their employers (two NHS 
Community Trusts and Dementia UK). Recruitment contin-
ued until no new major themes arose for two consecutive 
interviews and the research was deemed to be addressed 
su�ciently.  The interviews were transcribed and framework 
analysis used to interpret the data based on a priori goals of 
determining causes and consequences. Data collection took 
place between January and October 2019.

RESULTS
45 people (27 family carers, 2 people with dementia, 8 con-
tinence nurses and 8 dementia nurses) took part. Consid-
erable attempts were made to recruit further PWD without 
success. This limitation was in part addressed by other par-
ticipants who recounted relevant conversations with PWD.  

Two key themes (1. Causes and exacerbating factors and 2. 
Consequences) and associated sub-themes were identi�ed 
and are outlined in Table 1. The underlying causes and ex-
acerbating factors of toilet-use and incontinence problems 
were multifaceted and complex, with six sub-themes iden-
ti�ed: Dementia, physical, psychosocial (for either the PWD 
or the carer), societal, care system and containment product 
factors all played a role in either causing or exacerbating 
incontinence problems.  Most participants described situa-
tions (either their own or other people’s) where there were 
multiple causes or exacerbating factors combined. For exam-
ple, a PWD might fail to recognise the signals that their blad-
der required emptying (dementia factor), this issue could be 
exacerbated by lack of adequate continence products (care 
system factor) and family avoidance (societal factor- stigma). 
Similarly, the consequences of these incontinence problems 
are numerous, diverse and complex.  Context was important 
to understanding how individuals and dyads were impact-
ed di�erently, for example, factors such as whether the carer 
lived with the PWD and the nature of their relationship (e.g. 
spouse or adult child) in�uenced how much personal sup-
port carers were willing or able to provide.

INTERPRETATION OF RESULTS
Dementia adds an extra layer of complexity to both the caus-
es and the consequences of incontinence problems.  Some 
of the causes and consequences can be found in the wider 
population, but many are speci�c to the dementia popula-
tion. Multiple factors can come together in varying combina-
tions and in di�erent contexts to generate the unique prob-
lems faced by individual PWDs and their carers. Likewise, the 
same causal factors might lead to di�erent consequences for 
di�erent individuals.  When considering how to tackle these 
multifaceted problems, it is likely that multi-component in-
terventions, that can be tailored to individual situations will 
be required. Intervention development should be prioritised 
by mapping to where they are likely to make the most im-
pact in a wide range of circumstances.  We must ask which 
problems are potentially modi�able, how and under what 
circumstances?

CONCLUDING MESSAGE
This study, the �rst of its kind, provides detailed characterisa-
tion of the causes and consequences of incontinence prob-
lems for PWD living at home and their carers, identifying 
multifaceted and complex, layering dementia, physical, psy-
chosocial, societal and care system factors.  This new under-
standing provides the essential basis for the now underway 
development of urgently needed practical and implementa-
ble interventions for this underserved population.
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FIGURE 1

Table 1. Causes and consequences of incontinence problems
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EXPERIENCES OF FAMILY CAREGIVERS 
PROVIDING INCONTINENCE CARE TO OLDER 
ADULTS: A QUALITATIVE SYSTEMATIC 
REVIEW AND META-AGGREGATION
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HYPOTHESIS / AIMS OF STUDY
Managing incontinence in dependent older adults leads to 
greater burden for informal caregivers (i.e., family members 
and friends) and an increased risk of institutionalization for 
the care recipient. Understanding the perspectives and ex-
periences of caregivers of persons with incontinence will 
help inform the development and evaluation of support-
ive programs, potentially leading to better outcomes for 
caregivers and care recipients.  The purpose of this review 
was to explore informal caregivers’ perceptions, experienc-
es, and consequences (physical, psychosocial, economic) as 
they relate to the management of incontinence in commu-
nity-dwelling older adults.

STUDY DESIGN, MATERIALS AND METHODS
Design: Prospero registered (CRD42017069185) systematic 
review and meta-aggregation of qualitative research studies.

Methods: The Ovid MEDLINE®, CINAHL®, PsycINFO®, Embase®, 
ProQuest Dissertations and Theses®, and Scopus® biblio-
graphic databases were search for English language, peer-re-
viewed publications published between January 1970 and 
June 2019. Eligible studies had to have a qualitative design 
and focus on the experiences of informal caregivers caring 
for an older adult with urinary and/or fecal incontinence. 
Study participants had to be an unpaid adult (age 18 years 
or older) family member or friend providing the majority of 
care within a home setting to a community-dwelling adult 
aged 60 or older with urinary and/or fecal incontinence. Two 
independent reviewers appraised the methodologic rigor of 
studies using the Joanna Briggs Institute’s (JBI) Critical Ap-
praisal Checklist for Qualitative Research.  A third reviewer 
with expertise in qualitative research methods arbitrated 
disagreements. The credibility of �ndings from each study 
was evaluated using the JBI ConQual process. (1)  Only �nd-
ings with credibility ratings of unequivocal or credible were 
eligible for meta-aggregation. Data was extracted and syn-
thesized using the JBI meta-aggregation approach. (2)

RESULTS
Database searches yielded 1047 unique references; 112 full-
text documents were screened and 7 articles met eligibility 
criteria. The studies were conducted in nine countries (i.e., 
Australia, China, Germany, Italy, the Netherlands, the Slo-
vak Republic, Sweden, the United Kingdom, and the Unit-
ed States). Overall, there were 134 caregivers interviewed 
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who ranged in age from 21 to 86 years, with the majority 
female (69%). Over 60% were spouses of the care recipient, 
37% were their adult child (son, daughter, son-in-law, or 
daughter-in-law), 2% were their granddaughters, and 1% 
were family friends. From the seven eligible studies, 51 �nd-
ings were extracted with credibility ratings of unequivocal 
(n=27), credible (n=8), and unsupported (n=16). Only the 35 
�ndings rated as unequivocal or credible were eligible for 
meta-aggregation. Eligible �ndings were grouped into 13 
categories and further collapsed into four synthesized �nd-
ings related to 1) emotional responses, 2) physical, �nancial, 
and social consequences, 3) family roles and caregiver sup-
port, and 4) management strategies. A summary of the �nd-
ings appear in the table.

INTERPRETATION OF RESULTS
Informal caregivers reported that managing incontinence 
was emotionally and physically demanding, causing �nan-
cial hardships and social isolation. They had to cope with 
changes in family roles and intimacy and learn practical 
strategies for managing incontinence. They indicated that 
informal and formal support was essential in helping them 
learn and implement incontinence management strate-
gies, but they also identi�ed a lack of practical support from 
health professionals. Caregivers also reported positive emo-
tional experiences and coping strategies.

CONCLUDING MESSAGE
Educational and supportive programs for managing inconti-
nence should be multi-component and tailored to meet the 
individual needs of informal caregivers and care recipients. 
Future research should incorporate strategies to cope with 
emotional responses, alleviate �nancial burdens, activate 
social networks, provide respite to caregivers, o�er practical 
strategies for managing incontinence, and support positive 
emotional responses and coping.

FIGURE 1

Table. Summary of Review Findings
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HYPOTHESIS / AIMS OF STUDY
Decision-making about bladder-related behaviors occurs 
multiple times each day with potential signi�cant impact 
over a lifetime. Beliefs and assumptions about bladder 
health and function may in�uence daily toileting behaviors 
and early management of lower urinary tract symptoms 
(LUTS) in women. Yet, little is known about how these are 
shaped by multilevel factors such as societal norms, media 
messages, health literacy, and interpersonal relationships. 
The aim of this study was to characterize adult women’s lay 
beliefs and assumptions about bladder health and function 
to inform future prevention intervention strategies.

STUDY DESIGN, MATERIALS AND METHODS
The Study of Habits, Attitudes, Realities, and Experiences 
(SHARE) is a qualitative study of the Prevention of Lower 
Urinary Tract Symptom (PLUS) Research Consortium. It ex-
plored adolescents’ and adult women’s experiences, percep-
tions, beliefs, knowledge, and behaviors related to bladder 
health and function across the life course (1, 2). The SHARE 
study recruited participants for 44 focus groups from urban 
and rural areas across seven U.S. research centers. Applying 
a life course perspective, participants were recruited and or-
ganized into six age categories: 11-14; 15-17; 18-25; 26-44; 
45-64; and 65+. The current analysis focused on data from 
the 36 focus groups conduced with women 18 years of age 
or older (N=316). To ensure having a full conceptualization of 
women’s experiences of “healthy bladder,” the study includ-
ed participants without respect to LUTS status. Following 
focus group sessions, participants completed self-adminis-
tered measures to characterize the sample in terms of demo-
graphics, physical/health conditions, and LUTS status (3). Fo-
cus groups were audio-recorded and transcribed. Following 
transcript and �eldnote coding for documenting nonverbal 
communication, multi-level qualitative content analysis was 
used to classify emergent themes. A transdisciplinary lens 
and inductive approach guided data interpretation of the 
“bladder beliefs and assumptions code.” A team of investiga-
tors articulated interpretive insights, which were validated 
by a community engagement panel.

RESULTS
Table 1 summarizes demographic information on the four 
age groups. The sample was diverse with respect to race, 
ethnicity, education, socioeconomic status, physical/health 
conditions, LUTS status, geography (urban/rural), and lan-
guage, including focus groups conducted in Spanish. 82.9% 
of participants reported experiencing at least one LUTS. It 
is not known if participants sought treatment. Table 2 sum-
marizes reported LUTS on the LUTS Tool questionnaire (3) 
among adult participants. X % reported experiencing at least 
one LUTS.    It is not known if participants sought treatment.

Women exhibited limited understanding of bladder health 
and function, with assumptions and beliefs shaped by per-
sonal experience and hearsay from friends, family, television 
commercials, etc. Except for the rare occasion when wom-
en had input from a medical professional, notions about 
bladder health and function were characterized by uncer-
tainty, tentativeness, and uncon�rmed impressions. Women 
speculated on (a) the function of the urinary tract system in 
cleansing or �ushing the bodily system of impurities and 
toxins, (b) the functional relationships between and among 
the kidneys, bladder, urethra, vagina, and pelvic �oor and (c) 
the impact on bladder function of medications for chronic 
conditions. Women’s assumptions and beliefs about bladder 
health were framed within a “cause and e�ect” perspective, 
covering a wide array of habits/behaviors (e.g. eating and 
hydration habits, “holding urination”, exercise), while conjec-
turing about the physiological mechanisms through which 
such practices promote or deter bladder health. Finally, 
there was agreement on the importance of bladder friendly 
habits and the inadvisability of potentially harmful practices. 
This was accompanied by an assumption that bladder prob-
lems could be prevented by developing community-based 
programs for educating women about bladder health and 
function, encouraging women to practice healthy bladder 
habits, eliminating taboos about discussing bladder health, 
and empowering women to speak out about their blad-
der-related experiences and concerns.

INTERPRETATION OF RESULTS
This is the �rst study to apply a socioecological, life course 
perspective to characterize adult women's lay beliefs and as-
sumptions about bladder health and function. Results show 
a discordance between lay women’s beliefs and assumptions 
about bladder health and function and the body of scientif-
ic knowledge used by primary care providers to screen for 
LUTS, as well as by clinical specialists to treat women with 
LUTS. Women’s beliefs and assumptions about where and 
when to void are framed within the context of toileting so-
cialization processes in the home and schools, which often 
include cautionary tales based on lay experiences. Assump-
tions and beliefs about delayed voiding, for example, may 
re�ect adaptations to practical concerns such as limited toi-
leting autonomy in the workplace and reduced toilet access 
in public places.
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CONCLUDING MESSAGE
Across the life course, lay women’s understanding of bladder 
health and function could bene�t from input from health 
care professionals, particularly in preventive care settings 
where women could be encouraged to engage in healthy 
bladder habits. Additionally, community-engaged public 
health messaging can inform women’s assumptions and 
beliefs about bladder health/function, educating women 
about the promotion of bladder health and the prevention 
of LUTS.

FIGURE 1

FIGURE 2

REFERENCES
1. Low LK, Williams BR, Camenga DR, Hebert-Beirne J, Brady 

SS, Newman DK, James AS, Hardacker CT, Nodora J, Linke 
SE, Burgio KL Prevention of Lower Urinary Tract Symp-
toms Research Consortium Focus Group Study of Habits, 
Attitudes, Realities, and Experiences of Bladder Health. J 
Adv Nurs. 2019 Jul 9. doi: 10.1111/jan.14148. [Epub ahead 
of print] PMID:31287183

2. Williams BR, Nodora J, Newman DK Low LK, James A, 
Camenga DR, Hebert-Bernie J, Brady SS, Hardacker CT, 
Smith AL, Cunningham SD, Burgio KL; Prevention of Low-
er Urinary Tract Symptoms (PLUS) Research Consortium. 

(2020) “I never knew anyone who peed on themselves on 
purpose:” Exploring adolescent and adult women’s lay 
language and discourse about bladder health and func-
tion. Neurourol Urodyn. Jan;39(1):225-236. doi: 10.1002/
nau.24174. Epub 2019 Oct 2.PMID:31578778

3. Coyne KS, Barsdorf AI, Thompson C, Ireland A, Milsom I, 
Chapple C, Kopp ZS, Bavendam T. Moving towards a com-
prehensive assessment of lower urinary tract symptoms 
(LUTS). Neurourol Urodyn. 2012 Apr;31(4):448-54. doi: 
10.1002/nau.21202.

Funding None Clinical Trial No Registration Number Clinicaltrials.gov 
Subjects Human Ethics Committee Approved by University Institutional 
Review Board (IRB), which served as the central review board for six of the 
seven sites, and a local university IRB at the remaining site. Helsinki Yes 
Informed Consent Yes 

422 | www.ics.org/2020/abstract/422

DAYTIME AND NIGHTTIME URINATION 
FREQUENCIES IN HEALTHY WOMEN:  WHAT IS 
THE NORMAL RANGE?
Wyman J1, Cain C1, Epperson N2, Fitzgerald C3, Gahagan S4, Markland A5, 
Newman D6, Shoham D3, Smith A6, Vaughan C5, Rudser K1, Sutcli�e S7

1. University of Minnesota, 2. University of Colorado, 3. Loyola University 
Chicago, 4. University of California, San Diego, 5. University of Alabama, 6. 
University of Pennsylvania, 7. Washington University in St. Louis

HYPOTHESIS / AIMS OF STUDY
There is growing interest in the promotion of bladder health 
and prevention of lower urinary tract symptoms (LUTS), par-
ticularly in women who are at higher risk for LUTS and associ-
ated bladder conditions.  An essential step in health promo-
tion e�orts is to estimate bladder function parameters, such 
as daytime and nighttime urination frequencies, in women 
without LUTS to de�ne the normal ranges and inform future 
interpretation of patient symptoms. Currently, there are no 
established reference ranges for urination frequencies in 
healthy women. A recent meta-analysis of 22 studies found 
wide heterogeneity across estimates of urination frequen-
cies in healthy women, precluding generalization of refer-
ence ranges to all healthy women.1 Analyses were limited 
by di�erences in de�nitions of healthy women, and failure 
to present results separately by, or take into consideration 
demographic characteristics and other variables known to 
a�ect bladder function. Therefore, this study was undertak-
en to: 1) estimate normative reference ranges in daytime and 
nighttime urination frequencies in healthy women based on 
two operational de�nitions of “healthy,” and separately by 
age, race/ethnicity, and �uid intake; and 2) examine di�er-
ences by age, race/ethnicity, and �uid intake.



ICS 2020 • S311

Friday 20th November

STUDY DESIGN, MATERIALS AND METHODS
This is a secondary analysis of data collected from the �rst 
follow-up interview of female respondents (ages 31-87 
years) who participated in the Boston Area Community 
Health (BACH) Survey, a large, population-based study of 
Boston residents.2  We created two de�nitions of healthy 
participants using less restrictive (“healthy”) and strict (“elite 
healthy”) exclusion criteria. Exclusion criteria for healthy 
women were: pregnancy; congenital urinary tract abnor-
malities; urinary incontinence (UI); interstitial cystitis/painful 
bladder syndrome; use of LUTS medications; use of a chronic 
catheter; “bladder emptying problem as a result of nerve or 
muscle problem;” and progressive neurological disease. Ad-
ditional exclusion criteria for elite healthy women were: poor 
to fair self-rated health; LUTS in the past 30 days; use of pads; 
previous UI treatment; self-report of “any bladder problem;” 
use of medications that could a�ect bladder function (“in-
sulin or pills for sugar,” heart failure, or antidepressants); use 
of medications for pelvic pain; gynecological conditions or 
comorbidities that could a�ect bladder function (e.g., irri-
table bowel syndrome, pulmonary disease, heart failure, or 
stroke); prior bladder or UI surgery; genitourinary cancer; 
current treatment for any cancer other than skin cancer; or 
self-reported “a lot” of health-related activity limitations.

All analyses were weighted to account for the BACH sampling 
design. Descriptive statistics were used to describe daytime 
and nighttime urination frequencies for each healthy de�-
nition, which were also strati�ed by age group (31-44, 45-
64, 65+ years) and race/ethnicity (Black, Hispanic, White). 
Normative reference values were identi�ed by the quantiles 
corresponding to the middle 95% of the distribution of uri-
nation frequencies for the two de�nitions. Reference values 
were also calculated by age, race/ethnicity, and �uid intake. 
Unadjusted and adjusted generalized linear regression with 
a log-link was used to estimate the rate ratio of daytime and 
nighttime urination frequencies by age group, race/ethnici-
ty, and �uid intake adjusting for body mass index, number 
of pregnancies, hormonal status, and smoking status. Total 
daily �uid intake of ≥ 50 oz and ≥ 75oz with the majority con-
sumed after 5pm was also explored in relation to nighttime 
urination frequency

RESULTS
Of the 2534 women who completed the BACH follow-up 
survey, 1505 women met healthy eligibility criteria, while 
300 women met the stricter elite healthy criteria. Overall, the 
reference range for elite healthy women was ≤9 voids/day 
and ≤2 voids/night, whereas those in the relaxed healthy 
de�nition voided ≤10 times/day and ≤4 times/night (Table 
1).  After adjustment, there were no signi�cant di�erences in 
daytime or nighttime urinations by age or race/ethnicity ex-
cept for Black women who had 11% less daytime voids than 
White women (Table 2). Women who reported �uid intakes 
of ≤ 49oz had 29% less daytime voids on average than those 
who consumed the recommended amount of �uid, where-

as there were no signi�cant di�erences noted for those who 
consumed ≥ 75oz.  Consuming the majority of �uids after 
5 PM was associated with a decrease in nighttime voids by 
23% though not found to be statistically signi�cant.

INTERPRETATION OF RESULTS
The normative reference range for daytime urination fre-
quency was similar in women using strict and less restrictive 
health de�nitions, whereas, nighttime urinations di�ered.  
Findings suggest that voiding up to 10 times/day and 4 
times/night may be “within normal limits” for women with 
comorbidities and certain medication use, whereas women 
with elite health void up to 9 times/day and 2 times/night. 
These results add further support to the prior meta-analysis1 
conclusion that there is a wide range of normality in healthy 
women and challenge the current de�nition of overactive 
bladder with respect to 24-hour urination frequency. In 
healthy women, when adjustments are made for key covar-
iates, there was little in�uence on urination frequencies by 
age or race/ethnicity, except for Black women, who voided 
less frequently than White women. Having low daily �uid in-
take was associated with lower daytime frequency but con-
suming the majority of �uids after 5 PM had no association 
with nighttime frequency.

CONCLUDING MESSAGE
Normative reference values for daytime and nighttime uri-
nation frequencies in healthy women suggest wide variation 
in what is considered “normal.”  Future research is needed to 
examine factors that a�ect the lower and upper bounds of 
the reference ranges for urination frequency.

FIGURE 1
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TO TELL OR NOT TO TELL: A QUALITATIVE 
STUDY OF INCONTINENCE DISCLOSURE
Sheehan L1, Gartley C2, Albaugh J3

1. Illinois Institute of Technology, 2. The Simon Foundation for Continence, 3. 
NorthShore University HealthSystem

HYPOTHESIS / AIMS OF STUDY
Individuals with concealable stigmatized conditions may 
experience dilemma about whether or not to talk about 
their condition.  Even though urinary incontinence (UI) is 
a common health problem, it is often under-reported and 
under-treated due to its stigmatized status (Mathews, 2009).  
Despite the risk of stigma, disclosure of UI might increase 
treatment seeking, ease psychological stress, increase self-ef-
�cacy, and contribute to positive aging experiences (Heintz 

et al., 2013). Besides stigma, there might be other reasons 
why people with incontinence chose to either conceal or dis-
close their condition.  The purpose of this qualitative study is 
to describe the perceived risks and bene�ts of disclosing UI 
to others.

STUDY DESIGN, MATERIALS AND METHODS
Individuals who experience incontinence (n=25; 60% male) 
participated in focus groups about disclosure of inconti-
nence. The mean age of participants was 68 years (SD = 14; 
range = 27-76 years).  Institutional Review Board approval was 
obtained through the (institution name blinded for review) 
and all study participants provided informed consent prior 
to participation.  A community-based participatory research 
(CBPR) team, consisting of researchers, health care provid-
ers, and people with lived experience of UI developed the 
research design and focus group questions collaboratively.  
The focus groups were jointly facilitated by two members of 
the CBPR team.  Participants completed a brief demographic 
questionnaire and then responded orally to questions with-
in the group setting. Questions were open-ended and asked 
participants to share their experiences with disclosure and 
expand upon perceived risks and bene�ts therein.  Focus 
group transcripts were coded with MAXQDA 12 using induc-
tive thematic analysis (Braun & Clarke, 2006).

RESULTS
Participants reported a range of incontinence types includ-
ing urge, stress, enuresis, over�ow, and mixed/ other.  Many 
participants (84%) had told at least one person about their 
incontinence, most often a healthcare provider (80%) or 
family member (64%).  The perceived bene�ts of disclosure 
included: 1) helping others gain understanding or aware-
ness about UI, 2) getting relief from telling the secret, 3) ob-
taining support and accommodations, 4) strengthening re-
lationships with others, 5) getting treatment for UI, 6) taking 
control and feeling empowered.  The perceived risks of dis-
closure were: 1) gossip, 2) prejudice and discrimination (stig-
ma), 3) embarrassment, 4) ignorant reactions from others, 5) 
unsupportive reactions from others, 6) others using your UI 
against you.  In terms of prejudice, participants thought that 
urinary incontinence made them look weak, dependent, or 
old to others.  Participants described incidences of discrimi-
nation including loss of a job, break-up with signi�cant oth-
ers, and travel-related hassles.

INTERPRETATION OF RESULTS
These results indicate that individuals with UI have multiple 
factors to consider when talking with others about their in-
continence.  These seem to depend largely on the reaction 
or perceived reaction of the person to whom they decide to 
disclose.  In line with past research, stigma (including preju-
dice and discrimination) is an important consideration relat-
ed to disclosure, but there are also other, more benign reac-
tions such as lack of understanding or supportiveness that 
can in�uence this decision.  Future studies could examine 
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how con�dant reactions impact future disclosure behavior 
and how perceived risks and bene�ts of disclosure relate to 
disclosure behaviors such as help-seeking.

CONCLUDING MESSAGE
People with UI report both risks and bene�ts related to dis-
closure decisions.  Healthcare providers, family members, 
and public health professionals can better engage people 
with UI in care when they understand the complex deci-
sion-making processes related to disclosure and the subse-
quent impact of each disclosure on their lives.  Furthermore, 
people with UI may bene�t from guidance on making strate-
gic disclosures that can maximize bene�ts and reduce risks.
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EARLY LIFE SEXUAL TRAUMA AND LATE 
LIFE SYMPTOMS OF GENITOURINARY 
DYSFUNCTION IN A NATIONAL SAMPLE OF 
OLDER COMMUNITY-DWELLING WOMEN

Lalchandani P1, Lisha N1, Gibson C2, Huang A1
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HYPOTHESIS / AIMS OF STUDY
One in four women may experience a form of early life sex-
ual trauma, with potentially long-lasting consequences on 
their health and functioning. Past research has suggested 
that women who are victims of sexual trauma or abuse may 
be at increased risk of genitourinary health problems [1,2]. 
However, these studies have focused almost exclusively on 
health outcomes in reproductive age women, with almost 
no research addressing potential long-term e�ects later in 
life. To address this gap, our study aimed to examine the 
prevalence of two types of potentially traumatic early sexual 
experiences in a nationally representative sample of com-
munity-dwelling older U.S. women and investigate their as-
sociations with late life symptomatic genitourinary dysfunc-

tion. We hypothesized that early exposure to sexual trauma 
would be associated with more frequent or persistent geni-
tourinary symptoms in older age.

STUDY DESIGN, MATERIALS AND METHODS
We analyzed cross-sectional data from U.S. women aged 50 
years and older in the second wave of the National Social 
Life, Health, and Aging Project, a national cohort of older 
community-dwelling U.S. adults. During home-based visits 
from 2010-2011, women answered standardized questions 
about exposure to two forms of early sexual trauma: a) child-
hood sexual abuse (being touched sexually before age 12), 
and b) unwanted �rst sexual experience (forced or coerced 
�rst sexual intercourse). Women also answered structured 
self-report questions about the presence and frequency of: 
a) urinary incontinence and b) other urinary symptoms (such 
as feeling of incomplete emptying, slow urinary stream, 
straining to begin voiding, or di�culty in postponing uri-
nation). For this analysis, urinary incontinence and other 
urinary symptoms were classi�ed as being clinically signi�-
cant if they occurred at least a few times a month. Women 
also answered questions about the presence of genital/
sexual dysfunction symptoms in the past 12 months, in-
cluding trouble lubricating, not �nding sex pleasurable, and 
experiencing physical pain during intercourse (if sexually 
active). Genital/sexual symptoms were considered clinically 
signi�cant if participants reported experiencing them for a 
several month period in the past year. Multivariable logistic 
regression models examined the odds of each genitourinary 
outcome predicted by each form of early life sexual trauma, 
adjusting for age, race/ethnicity, and education as demo-
graphic covariates that might confound associations.

RESULTS
Of 1,745 women (age range 50 to 91 years), 11% reported 
a history of childhood sexual abuse and 39% an unwanted 
�rst sexual experience. Forty-one percent reported urinary 
incontinence and 17% reported other urinary symptoms at 
least a few times a month, and 26% had trouble lubricating, 
10% experienced pain during sex, and 17% did not �nd sex 
pleasurable for at least several months of the past year. In 
multivariable models, childhood sexual abuse was associ-
ated with late life pain during sexual activity [OR 1.9, 95% 
CI 1.1-3.3] and other urinary symptoms [OR 1.9, 95% CI 1.2-
3.1]). Unwanted �rst sexual experience was also associated 
with late life symptoms of lack of pleasure with sex [OR 1.7, 
95% CI 1.1- 2.5]), but not urinary incontinence or other uri-
nary symptoms in adjusted analyses [Table 1].

INTERPRETATION OF RESULTS
Our study identi�ed associations between two types of 
traumatic early life sexual experiences and multiple types of 
genitourinary symptoms in a national sample of older com-
munity-dwelling women. These �ndings raise the possibility 
that early life sexual trauma exposure may be an under-rec-
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ognized marker of risk for late life genitourinary dysfunction 
in women.

CONCLUDING MESSAGE
Findings from this national sample of older communi-
ty-dwelling women underline the importance of recognizing 
early sexual trauma exposures as a potential lifelong risk fac-
tor for adverse genitourinary health outcomes. This research 
provides new insights to suggest that healthcare providers 
may need to consider the potential impact of sexual abuse 
on genitourinary health and function in women across the 
lifespan. Early detection may help clinicians gauge female 
patients’ risk for genitourinary or sexual decline later in life, 
aid in prevention, or guide delivery of trauma-informed care 
in older age.

FIGURE 1

Adjusted associations between early life sexual trauma exposures and 
late life symptoms of genitourinary dysfunction
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GENDER DIFFERENCES IN THE PREVALENCE 
AND RISK FACTORS OF LOWER URINARY 
TRACT SYMPTOMS IN ELDERLY CHINESE 
AMERICANS
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HYPOTHESIS / AIMS OF STUDY
Lower urinary tract symptoms (LUTS) are highly prevalent in 
the adult population with the most prominent symptom be-
ing overactive bladder (OAB) syndrome. To date, there are no 
epidemiologic studies that focus on the prevalence of LUTS 
for Asian Americans or their subgroups in the US. Despite the 
fact that Asian Americans comprise 5.6% of the US popula-
tion, Asian Americans have been largely underrepresented 
in lower urinary tract research. Of the numerous Asian Amer-
ican subgroups, Chinese Americans constitute the largest 
subgroup of all. In order to bridge the gap of knowledge 
in LUTS among Asian Americans, this is the �rst study that 
aims to describe LUTS prevalence, whether or not there are 
gender di�erences in LUTS prevalence, and risk factors asso-
ciated with LUTS in a community-dwelling elderly Chinese 
American population.

STUDY DESIGN, MATERIALS AND METHODS
We performed a secondary analysis of a prospective 
cross-sectional population-based survey of Chinese Ameri-
cans aged 60 and older living in the Chicago area between 
the years 2011-2013. These surveys were conducted in Eng-
lish or one of the Chinese dialects, including Mandarin, Can-
tonese, Taishanese, or Teochew. A clinical review of system 
(ROS) was used to assess LUTS, which included frequency, 
urgency, burning or pain, blood in urine, and incontinence. 
Within LUTS, a subgroup of overactive bladder without in-
continence (OAB-dry) was de�ned as urgency and/or fre-
quency without incontinence. Descriptive statistics for 
demographics, risk factors, and individual general health 
perceptions were performed using students t-test and chi-
square where appropriate. Multivariable logistic regression 
was used to identify independent risk factors.
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RESULTS
Of the total 3,157 people queried, 1,328 (42%) were men and 
1,829 (58%) were women. The mean(±SD) age was 72.8±8.3 
years and 30.4% reported of at least one LUTS. There was a 
higher proportion of men who reported LUTS when com-
pared to women (32.9% vs 28.7%, p=0.01). Of the individual 
LUTS, 27.9% of men reported frequency, 16.5% with urgen-
cy, 2.9% with burning/pain, 1.5% with hematuria, and 2.9% 
with incontinence. In women, 22.4% reported frequency, 
12.6% with urgency, 2.2% with burning/pain, 1.7% with 
hematuria, and 5.6% with incontinence. When organizing 
these individual LUTS to meet the de�nition for OAB-dry, 
more men met the OAB-dry symptom criteria than women 
(28.8% vs 21.2%, p<0.0001). When compared to men with 
any LUTS, women with any LUTS had signi�cantly lower rates 
of smoking, alcohol use, and heart disease but higher rates 
of frequent traditional Chinese medicine (monthly or more 
TCM) use, cognitive impairment, and di�culties with phys-
ical functions and activities of daily living (Table 1). Women 
with LUTS also had a poorer general health perception than 
men with LUTS (p=0.01).

In a multivariable analysis evaluating the overall population 
with any LUTS (Table 2), female gender (aOR 0.60, 95%CI 
0.49-0.73), being married (aOR 0.79, 95%CI 0.65-0.97), and 
smoking (aOR 0.66, 95%CI 0.49-0.88) were found to be pro-
tective; while frequent TCM use (aOR 1.51, 95% CI 1.28-1.78), 
heart disease (aOR 1.54, 95%CI 1.24-1.91), and anxiety (aOR 
1.69, 95%CI 1.25-2.28) were most strongly associated with 
increased odds of reporting any LUTS. When applying the 
same multivariable regression to the total population with 
OAB-dry, female gender (aOR 0.52, 95%CI 0.42-0.63) and 
smoking (aOR 0.67, 95%CI 0.49-0.90) were again found to 
be protective while frequent TCM use (aOR 1.51, 95%CI 1.26-
1.80), heart disease (aOR 1.47, 95%CI 1.18-1.84), and anxiety 
(aOR 1.47, 95%CI 1.08-2.01) were also found to be most asso-
ciated with increased odds of reporting OAB-dry symptom 
as observed in LUTS. 

When examining men and women separately using the same 
multivariable regression model, being married was found to 
be protective only for women with LUTS (aOR 0.75, 95%CI 
0.59-0.96), but not for men. Depression was also strongly 
associated with LUTS in women (aOR 1.70, 95%CI 1.28-2.26) 
while anxiety was associated with LUTS in men (aOR 2.74, 
95%CI 1.54-4.87). Frequent TCM use was the only factor that 
was signi�cantly associated with an increased odds of LUTS 
in both men and women. Other gender-speci�c factors that 
were associated with an increased odds of LUTS in men but 
not women included hypertension, heart disease, and prac-
tice of Taichi. When analyzing the OAB-dry subgroup, most 
associations were similar to those found in LUTS; however, 
smoking was found to be protective (aOR 0.72, 95%CI 0.52-
0.99) in men with OAB-dry only.

INTERPRETATION OF RESULTS
In this large population-based study, LUTS were more prev-
alent in elderly Chinese American men than women. We 
also found gender-speci�c factors that in�uenced the odds 
of reporting any LUTS; however, frequent TCM use was the 
only shared characteristic between both genders reporting 
any LUTS. Of all the LUTS, OAB-dry was the most common-
ly reported symptom. OAB-dry subgroup shared similar as-
sociations as those for LUTS in general. Lastly, comparing 
between men and women with any LUTS, women with any 
LUTS were more likely to have lower baseline cognitive and 
physical functions than men.

CONCLUDING MESSAGE
This is the �rst study to speci�cally address LUTS in commu-
nity-dwelling elderly Chinese Americans. Gender-speci�c 
di�erences were noted in factors associated with LUTS and 
OAB-dry. This study highlights the unique risk factors for 
elderly Chinese American men and women with LUTS and 
underscores the importance of expanding lower urinary 
tract research to incorporate greater diversity in its study 
populations. In addition, more longitudinal investigations 
are needed to elucidate the underlying mechanisms of LUTS 
to provide evidence-based and culturally speci�c clinical 
guidelines for the rapidly growing Chinese American pop-
ulation in the US.

FIGURE 1

Table 1. Risk factors and comorbidities
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FIGURE 2

Table 2. Regression analysis

Funding None Clinical Trial No Subjects None Ethics Committee JRB 

426 | www.ics.org/2020/abstract/426

EFFECT OF VITAMIN D SUPPLEMENTATION 
ON URINARY INCONTINENCE IN OLDER 
WOMEN: ANCILLARY FINDINGS FROM A 
RANDOMIZED TRIAL

Markland A1, Vaughan C2, Huang A3, Tangpricha V2, Kim E4, Bubes V4, Lee I4, 
Cook N4, Buring J4, Grodstein F5, Manson J4
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HYPOTHESIS / AIMS OF STUDY
Despite observational research indicating that vitamin D in-
su�ciency is associated with increased prevalence and in-
cidence of urinary incontinence (UI), almost no randomized 
trial data are available to indicate whether supplementation 
with vitamin D reduces UI [1-3].  Given the unique oppor-
tunity to test vitamin D supplementation as a possible pre-
ventive treatment to reduce UI among older women [3], we 
proposed an ancillary analysis of women enrolled in a na-
tionwide vitamin D and omega-3 prevention trial for cancer 
and cardiovascular disease, the VITamin D and omegA-3 Tri-
aL (VITAL) clinical trial. Our objectives were to evaluate the 
e�ects of vitamin D supplementation on UI incidence and 
prevalence at follow-up at 2 and 5 years after randomization 
(the years in which UI items were included in participant 
questionnaires). We hypothesized that older women as-
signed to vitamin D, especially those with low serum 25-hy-
droxyvitamin D (25OHD) levels at baseline, will have lower 
incidence and progression rates of UI than women assigned 
to placebos.

STUDY DESIGN, MATERIALS AND METHODS
We performed a pre-speci�ed ancillary study to VITAL, a 2 x 
2 factorial randomized trial conducted among 25,871 partic-
ipants (including 13,085 women) recruited between Novem-
ber 2011 and March 2014 from all 50 US states. Follow-up 
was completed in January 2018. Randomized treatments 
included: 1) vitamin D3 (cholecalciferol) at a dose of 2000 IU/
day, and 2) placebo. Validated UI questions were assessed in 

year 2 and repeated in year 5 at the trial close. The pre-spec-
i�ed outcomes were the prevalence of UI at year 2 and at 
year 5, along with UI incidence and UI progression from year 
2 to year 5, with subgroup analysis for women with low base-
line serum levels of 25OHD (<30 ng/mL). Among the 13,085 
women randomized, we had UI data from 11,646 women at 
year 2 and 10,527 at year 5. For the primary analyses, women 
were analyzed according to their randomization to vitamin 
D supplementation or placebo using the intention-to-treat 
principle, along with similar analyses among women with 
25OHD biosamples at baseline (n=2,819).

RESULTS
No sociodemographic di�erences were seen between all 
women with UI data randomized to vitamin D versus place-
bo or between women with low serum 25OHD randomized 
to vitamin D versus placebo at year 2 (mean age = 70.1 years, 
29% racial/ethnic minority).  At year 2, 64% reported UI, and 
this increased to 71% at year 5. Supplementation with vita-
min D compared to placebo was not associated with lower 
odds of prevalent UI at year 2 or at year 5 (Table). In women 
with low serum 25OHD, no di�erences were found in prev-
alent UI at year 2 or at year 5 (Table). No di�erences were 
found for progression of UI or incidence of UI at year 5, in-
cluding among women with low serum 25OHD (Table).  For 
all women and women with low serum 25OHD, UI type (urge, 
stress, mixed, or other) did not di�er between randomization 
groups at year 2 or at year 5 (data not shown).

INTERPRETATION OF RESULTS
Vitamin D supplementation of 2,000 IU daily in older wom-
en was not associated with decreases in UI prevalence after 
two years or �ve years, or with decreased progression or in-
cidence of UI, even among women with low 25OHD prior to 
randomization.

CONCLUDING MESSAGE
This study provides novel clinical trial evidence that 2000 IU 
of vitamin D supplementation compared to placebo does 
not improve UI in older women after 2 to 5 years of treat-
ment.

FIGURE 1
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STUDY
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HYPOTHESIS / AIMS OF STUDY
Optimally managed patients with neurogenic or non-neu-
rogenic urinary retention utilize intermittent self-catheteri-
zation (ISC) for bladder emptying. Although ISC is the gold 
standard for managing chronic urinary retention (1), little 
is known about the patients’ actual experience and quality 
of life (QoL), as prior research is limited to small, communi-
ty-based studies performed outside of the United Sates (US). 
Our objective was to better understand patient practices 
with and attitudes towards daily ISC in a US population by 
interviewing patients who have been performing ISC for at 
least 6 months. We used a validated ISC related QoL ques-
tionnaire to determine ease of use, discreteness, di�culty 
with catheterization, and psychological well-being consid-
erations with ISC. Results may assist patients, clinicians, and 
manufacturers in improving QoL in patients who use ISC for 
bladder emptying.

STUDY DESIGN, MATERIALS AND METHODS
This is a cross-sectional, multi-centric, clinical study of adult 
men and women performing ISC was conducted in six dis-
tinct clinical sites including urology practices and rehabilita-
tion centers in the US. Eligible patients were 18 years or older 
and had been independently performing ISC for at least 6 
months. Patients who were non-English speaking or could 
not independently complete the questionnaires were ex-
cluded. Data collected from the participant included demo-
graphics, catheter/product choice, catheterization position, 
frequency of use, and length of time performing ISC. Medical 
history   related to lower urinary tract dysfunction and pres-
ence of urinary tract infections (UTIs) was collected from the 
patient’s medical records. Speci�cs on self-catheterization 
were obtained using a general ISC habit questionnaire and a 
validated questionnaire aimed at assessing QoL, the Intermit-
tent Self-Catheterization Questionnaire (ISC-Q) (2). Herein, 
we present �ndings from the ISC-Q, a 24-item questionnaire 
with 4 domains: Ease of use, Convenience, Discreetness, and 
Psychological well-being. The ISC-Q was scored according to 
the manual with responses graded on a scale from 0-4 with 
higher score corresponding to greater satisfaction. The ag-
gregate scores were then averaged for each question, each 
domain, and the entire questionnaire and multiplied by 25 
to put the satisfaction score on a 100-point scale.

RESULTS
A detailed breakdown of results can be found in the associ-
ated tables. A total of 200 participants were recruited from 
six sites; 70% were male and 73.5% were Caucasian. Nearly 
90% of patients were performing ISC for 1 year or more, and 
nearly 49% were performing ISC for 5 years or more. More 
than 50% of participants had a diagnosis of urinary retention 
as a result of a spinal cord injury. One-hundred eighty-four 
participants (92%) reported using a catheter that they dis-
posed of after a single use. Of the 16 participants (8%) that 
reused the same catheter for multiple catheterizations, 5 
(31%) reported reusing the same catheter 1-5 times, 4 (25%) 
reused the same catheter 6-10 times, and 7 (44%) reused 
the same catheter >10 times. One-hundred twenty-four 
participants (62%) used a 14 Fr size catheter with 66 (33%) 
reported using a Coudė tip. The majority did not require as-
sistance with catheterization (181, 91%). Only 71 (30%) of pa-
tients reported never experiencing urine leakage between 
catheterizations, with 29 (19%) reporting they experienced 
leakage “every day” and 100 (50%) reporting that they ex-
perienced leakage “sometimes/rarely”.  Eighty-four (44%) of 
participant’s records experienced a UTI treated with antibi-
otic in the six months prior to enrollment in the study, while 
20 (10%) patient records did not address UTI occurrence.  As 
a catheter-associated UTI prevention method, it is recom-
mended that patients perform “no-touch” catheterization; 
68 (34%) patients; however, reported “touching the part of 
the catheter that is being inserted” (Table 1). 
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Results from the ISC-Q showed that the majority of partici-
pants indicated that catheters are easy to use, discreet, and 
that they have con�dence with their ability to perform ISC. 
Some participants report challenges with carrying enough 
catheters when traveling, a feeling of self-consciousness due 
to the need for ISC, and concern about the risk of long-term 
problems from ISC. The calculated satisfaction scores for 
each domain were as follows: 82.0 for ease of use, 60.0 for 
convenience, 75.4 for discreetness, and 64.3 for psychologi-
cal well-being. The overall satisfaction score was 70.4 (Table 
2).

INTERPRETATION OF RESULTS
In this large, cross-sectional, multi-centric trial of ISC prac-
tices in urology practices and rehabilitation centers in the 
US, variability in catheter type, frequency of ISC per day and 
UTI experience was noted. Ninety percent of participants 
had been performing ISC for > 1 year, demonstrating the 
chronicity of the conditions that commonly lead to ISC and 
thus the importance of understanding the QoL impact of 
ISC on patients. The ISC-Q questionnaire results indicate that 
participants in this study had little di�culty with catheteri-
zation and were able to be discreet about their use. Further 
study is needed on methods to improve convenience while 
traveling for ISC patients as well as understanding long term 
sequelae and implications of ISC. UTIs were common in par-
ticipants performing ISC and may contribute to concerns 
about long term implications of ISC. Con�dence in the abil-
ity to use the catheter is important for all ISC patients and 
may be the results of successful patient education as well as 
catheter design.

CONCLUDING MESSAGE
We believe this is the �rst survey of its kind to be done in pa-
tients performing ISC in urology and rehabilitation centers 
in the US that attempted to quantify multiple components 
of the patient experience when performing ISC using the 
validated ISC-Q.  Studying patient experience with ISC has 
the ability to facilitate QoL improvements for this large pop-
ulation who, for the most part, will use ISC dependent for life.

FIGURE 1

Table 1. Characteristics of participants
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FIGURE 2

Table 2: Results of the Intermittent Self-Catheterization Questionnaire 
(ISC-Q) showing the number of study participants for each response 
(n=200) and mean satisfaction scores
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WHICH IS THE BEST TOOL TO PREDICT 
OUTCOME OF CLEAN INTERMITTENT SELF-
CATHETERIZATION TRAINING IN PATIENTS 
WITH MULTIPLE SCLEROSIS?

Haddad R1, Turmel N1, Chesnel C1, Le Breton F1, Amarenco G1, Hentzen C1

1. Sorbonne Université, GRC 001, GREEN Groupe de Recherche Clinique en 
Neuro-Urologie, AP-HP, Ho^pital Tenon, F-75020 Paris, France

HYPOTHESIS / AIMS OF STUDY
Lower urinary tract symptoms, and especially voiding dys-
function are common in patients with multiple sclerosis 
(PwMS). Clean intermittent self-catheterization (CISC) is the 
reference treatment of urinary retention in PwMS. Outcome 
of CISC training depends on parameters related to both the 
patient and their environment. The patient's ability to per-
form CISC can be assessed using a variety of tools.  Two vali-
dated instruments, the FIM (Functional Independence Meas-
ure) and the PP-Test (Pencil and Paper Test), have been found 
to be associated with the success for learning CISC [1]. How-
ever, no study has determined the diagnosis performance of 
these tests. The objective of this study is to determine and 
compare the performance of these tools to predict the out-
come of CISC training in PwMS.

STUDY DESIGN, MATERIALS AND METHODS
All PwMS attending a tertiary neurourology department as 
eligible for CISC were included in this cross-sectional study. 
During the CISC training session, all patients were assessed 
by an occupational therapist and a physiatrist. Data recorded 
during this session included demographic and medical char-
acteristics, as well as FIM and PP-Test scores by a continence 
nurse and a physiatrist. Success for learning CISC was record-
ed at the end of the session. Associations between FIM and 
PP-Test scores and success for learning CISC were assessed 
in univariate analysis. Diagnosis performances of FIM and 
PP-Test were estimated by calculating sensitivity, speci�city 
and area under the receiver operating characteristics curve 
(AUC of ROC). AUC of these two tests were compared using a 
two-sided DeLong's test.

RESULTS
A total of 100 patients was included (mean age: 49.8(11.8) 
years; 68% of women). 44 % of these patients had a relaps-
ing-remitting MS and the median Expanded Disability Status 
Scale score was 6. The most frequent urodynamic diagnoses 
were detrusor sphincter-dyssynergia (82%) followed by de-
trusor overactivity (75%).  At the end of the session, 90% of 
the patients succeed to learn CISC. PP-test and FIM scores 
were associated with success (Table 1). Optimal cut-o� val-
ues for FIM and PP-Test scores were estimated, resulting in 
a sensitivity of 83% and 61% and a speci�city of 80% and 
90% respectively. AUC of ROC curves for FIM and PP-Test to-
tal scores were not signi�cantly di�erent (p=0.73; Figure 1).
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INTERPRETATION OF RESULTS
Both FIM and PP-Test were associated with outcome after 
CISC training in eligible PwMS. FIM and PP-test scores were 
statistically signi�cantly higher, meaning a better function-
ing, in the patients who succeed at the end of the CISC train-
ing session. Cut-o� values of 101 and 12 respectively led to 
the same diagnosis performance measured by AUC.

CONCLUDING MESSAGE
FIM and PP-Test have the same diagnosis performance for 
the outcome of CISC training in PwMS. The choice between 
these tools should be guided by the assessor’s preference 
and the time required to perform them (PP-Test: 5’ vs FIM: 
45’).

FIGURE 1

Figure 1. Receiver operating characteristics curves for FIM and PP-Test

FIGURE 2

Table 1. Association between FIM, PP-Test scores and outcome after CISC 
training in univariate analysis
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INFLATABLE PENILE PROSTHESIS 
REIMPLANTATION FOLLOWING GENDER-
AFFIRMING PHALLOPLASTY WITH RADIAL 
FOREARM FREE FLAP

Acar O1, Talamini S1, Morgantini L1, Sofer L1, Schechter L2, Kocjancic E1

1. University of Illinois Hospital and Health Sciences System, Department of 
Urology, Chicago, IL, US, 2. Center for Gender Con�rmation Surgery, Weiss 
Memorial Hospital, Department of Plastic Surgery, Chicago, IL, US

INTRODUCTION
Implantation of in�atable penile prosthesis (IPP) in a neo-
phallus is a technically challenging procedure. The level of 
complexity increases in the revision setting. In this video, we 
will demonstrate IPP reimplantation in a transgender male 
status post phalloplasty with radial forearm free �ap (RFFF).

DESIGN
Patient was a 34-year-old transgender man who had un-
dergone RFFF phalloplasty in 2016. He underwent 3-piece, 
dual cylinder IPP implantation in 2018. The entire hardware 
had to be explanted after 3 weeks secondary to infection. 
Six months later, another prosthetic surgery was carried out, 
this time with a single cylinder and 2-piece mechanism.

Perioperative prophylaxis was based on urine culture result 
and consisted of vancomycin and imipenem. A 16 Fr. urethral 
catheter was advanced into the bladder over a cystoscopi-
cally placed guidewire. An infrapubic skin incision was made. 
A tunnel was created within the neophallus. This tunnel was 
serially dilated with Hegar dilators.Attention was given not 
to injure urethra or vascular pedicle of the neophallus. Meas-
urements of the intra-phallic tunnel and neophallic dimen-
sions were conducted. We elected to proceed with a 2-piece 
prosthesis (14 cm with 0.5 cm rear-tip extender) and place a 
single cylinder in order not to cause vascular compromise.
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A cadaveric dermal allograft section was sutured in a tubular 
fashion over one of the cylinders, while the other cylinder 
was removed. A Keith needle was used to advance the cylin-
der into the allograft and then through the created space in 
the neophallus. Rear-tip extender was secured on the pubic 
bone. Fluoroscence angiography con�rmed intact neoph-
allic perfusion. Pump was placed into the most dependent 
portion of the scrotum.

RESULTS
Early postoperative course was unremarkable, he was dis-
charged on postoperative day 2. After 1 month, a CT scan was 
conducted due to persistent neophallic pain which demon-
strated a 3-cm seroma. He was taken to OR for incision and 
drainage. Wound cultures were negative. Implant remained 
intact and in place. Follow-up duration was 3 months at 
which time he reported penetrative intercourse. No other 
infection-related problem occurred during this time frame.

CONCLUSION
IPP revision in transgender males following RFFF phalloplas-
ty is a complex procedure. Perioperative administration of 
culture-speci�c antibiotics, avoiding urethral and pedicle 
injury during tunnel dissection, adjusting cylinder number 
and size according to neophallic dimensions, wrapping the 
cylinder(s) with tissue substitutes, assessing the vascularity 
of the neophallus intraoperatively, and addressing postoper-
ative �uid collections aggressively will help to minimize the 
risk of complications and enhance outcomes.

Funding None Clinical Trial No Subjects Human Ethics not Req'd It is 
a case-presentation and informed consent has been obtained from the 
patient. Helsinki Yes Informed Consent Yes 
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A CASCADE OF COMPLICATIONS FOLLOWING 
ROBOTIC-ASSISTED VAGINOPLASTY: 
MANAGEMENT OF INTER-RELATED SETBACKS
Kocjancic E1, Morgantini L1, Talamini S1, Madueke I1, Greenwald D1, 
Crivellaro S1, Acar O1

1. University of Illinois at Chicago, College of Medicine, Department of Urology, 
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INTRODUCTION
Robotic-assisted vaginoplasty is a technically complex pro-
cedure and complications are not uncommon. Herein, we 
describe a case whose postoperative course was complicat-
ed by bleeding and necessitated additional procedures in 
order to correct neovaginal tissue loss, and urethral �stula.

DESIGN
A 43-year-old trans female presented due to her interest in 
gender-a�rming genital reconstruction as the last step of 
her transitioning. Considering the limitations related to the 
quality of her genital skin, we decided to proceed with com-
bined robotic and perineal approach, whereby peritoneal 
�aps would be used to augment the inverted penile skin �ap 
and scrotal skin graft.

RESULTS
The procedure took 8 hours with an estimated blood loss of 
250ml. Early postoperative course was unremarkable. She 
was discharged on postoperative day (POD) #6 after remov-
ing the Foley catheter and vaginal packing on POD #5. She 
did well until POD #13 at which time a sudden-onset pro-
fuse neovaginal bleeding occurred while she was resting at 
home. She was transferred to ER and was found to have an 
arterial bleeding originating from one of the distal branches 
of internal iliac artery. She received blood transfusions and 
underwent angiographic embolization by the Interventional 
Radiology team. Then, we did an examination under anes-
thesia (EUA) and con�rmed the absence of ongoing bleed-
ing. It was noted that the posterior lining of the distal neo-
vagina was detached o� the underlying surface due to the 
dissecting e�ect of pelvic hematoma. During this session, 
cavity was washed out, clots were partially evacuated and 
neovagina was packed. Two days later, EUA was repeated, 
the peeled-o�, nonvital tissue lining the posterior neovagi-
na was excised, skin edges were trimmed and the resultant 
defect was grafted with DermaPure (cadaveric dermal allo-
graft). EUA and neovaginal packing exchanges were repeat-
ed several times in order to con�rm proper graft take, moni-
tor for recurrent bleeding, preserve neovaginal dimensions, 
and address additional wound-related problems. At the last 
EUA, that took place on POD #28, graft was in good appo-
sition and integration with the underlying wall. However, 
a �stulous communication came to attention between the 
urethral lumen and neovaginal canal.  The defect was ventral 
and located distal to the verumontanum, measuring 1 cm in 
diameter. Foley catheter was renewed and the cavity was left 
unpacked. 3 weeks after this EUA (POD #49), urethral �stula 
was repaired primarily in a multi-layered fashion. Procedure 
was performed with the patient in prone position for a bet-
ter exposure and digital endoscopic guidance was utilized 
in order to ensure precise suturing, and con�rm complete 
closure. The Foley catheter was removed in 3 weeks and then 
neovaginal self-dilation protocol was initiated. At 3 months 
follow-up, she was emptying her bladder completely and did 
not report any voiding di�culties. She was not complaining 
of urinary leakage and there was no sign of recurrent �stula 
on physical examination.

CONCLUSION
Many things can go wrong during and/or after robotic-as-
sisted gender-a�rming vaginoplasty. As depicted in this 
case, one major complication may lead the way to the devel-
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opment of others. Involvement of related disciplines, staged 
approach to de�nitive repair, applying technical modi�ca-
tions, and utilizing technological advancements in a timely 
and rational way play a vital role for the e�ective manage-
ment of these individually “di�cult-to-treat” but essentially 
inter-related setbacks.

Funding None Clinical Trial No Subjects Human Ethics not Req'd This is a 
case report. Informed consent was obtained from the patient. Helsinki Yes 
Informed Consent Yes 
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URETHRAL RECONSTRUCTION IN 
MASCULINIZING GENITAL GENDER-
AFFIRMING SURGERY WITH 
METOIDIOPLASTY

Acar O1, Talamini S1, Morgantini L1, Vigneswaran H1, Schechter L2, Kocjancic 
E1

1. University of Illinois Hospital and Health Sciences System, Department of 
Urology, Chicago, IL, US, 2. Center for Gender Con�rmation Surgery, Weiss 
Memorial Hospital, Department of Plastic Surgery, Chicago, IL, US

INTRODUCTION
Metoidioplasty involves the creation of a neophallus out of a 
hormonally hypertrophied clitoris. The primary goal of met-
oidioplasty is allowing the patient to void while standing. 
In this video, we will demonstrate our metoidioplasty tech-
nique with particular emphasis on the surgical steps related 
to urethral reconstruction.

DESIGN
The patient was a 27-year-old transgender man. He was not 
interested in penetrative sexual intercourse and his primary 
aim was to stand to void. He wanted to avoid a complicat-
ed and multi-staged reconstruction which is typical of �ap-
based phalloplasty. Therefore, we elected to proceed with 
metoidioplasty. A suprapubic tube was inserted at the start 
of the case. The clitoris was released and lengthened by the 
division of its fundiform and suspensory ligaments. The ure-
thral plate was dissected o� the ventral aspect of the clito-
ral corpora and then divided in order to further release and 
lengthen the clitoris. A �ap was harvested from the anterior 
vaginal wall to lengthen the native urethra. Remaining vagi-
nal mucosa was treated with electrocautery, and colpocleisis 
was performed using spiral sutures. The vaginal wall �ap was 
sutured to the proximal part of the divided urethral plate. 
The dorsal aspect of the distal neourethra was constructed 
by the dorsal inlay and quilting of the buccal mucosa graft 
(BMG) over the clitoral corpora. The medial epithelial surface 
of the labia minora �ap (LMF) was joined to the BMG by two 
lateral running sutures over an 18 Fr. catheter to create the 

ventral aspect of the distal neourethra. The other LMF was 
then sutured over the proximal portion of the neourethra to 
create another layer of coverage. Care was taken to place ex-
traluminal stitches during all phases of urethral reconstruc-
tion. Glansplasty, perineoplasty, and scrotoplasty concluded 
the procedure. Implantation of testicular prostheses was 
planned as a separate procedure.

RESULTS
The operation lasted 375 minutes and the estimated blood 
loss amount was 400 ml. The patient was discharged on 
postoperative day 5 after an unremarkable course. The ure-
thral catheter was removed in 3 weeks after documenting 
urethral patency on retrograde urethrography. Suprapubic 
tube was removed after an additional 4 weeks, during which 
the patient voided through his neourethra without issue. 
Follow-up duration was 6 months and no complications 
were reported during this time period. He was able to void 
while standing and did not report any urinary issues at the 
last follow-up.

CONCLUSION
Metoidioplasty denotes neophallic reconstruction in the 
transgender men from the hormonally hypertrophied clito-
ris with the goal of voiding in standing position. Lengthen-
ing the native urethra in a longitudinal fashion with the use 
of an anterior vaginal wall �ap and neourethral tubulariza-
tion using a combination of BMG and LMF represent a po-
tentially applicable way to achieve this goal.

Funding None Clinical Trial No Subjects Human Ethics not Req'd This is 
a case presentation and informed consent has been obtained from the 
patient. Helsinki Yes Informed Consent Yes 
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FOUR NEOVAGINA TECHNIQUES IN THE 
ANATOMICAL MODEL
Sánchez-Ferrer M1, Acién-Sánchez M2

1. Hospital Clínico Universitario Virgen de la Arrixaca y Universidad de Murcia, 
2. Hospital Clínico Universitario San Juan Alicante y Universidad Miguel 
Hernández de Elche

INTRODUCTION
Surgery for neovaginas in patients with vaginal agenesis is 
rare. The most commonly cited prevalence for vaginal agen-
esis in Rokitansky Sindrome  is 1 in 5000 (range 1 per 4000 to 
10,000 females) [1]. The incidence of androgen insensitivity 
syndrome in females is 1:20,000.  In addition, recently with 
the increase in sex change surgery there is more interest in 
neovaginas surgery . Surgery is an option for women who 
have been unsuccessful with dilators or who prefer surgery 
after a thorough discussion of the advantages and disad-
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vantages of the di�erent techniques. In addition there are 
described in the literature di�erent techniques of vaginal 
and laparoscopic approaches (Modi�ed Mc Indoe, Vechiet-
ti, Davidov and vulvoperineal pediculated Flaps, …..) , all of 
them e�ective and without superiority of any of them. This 
relatively infrequent surgery should be performed in a few 
specialized centers, but the reality is that it is not regulat-
ed. Therefore, acquiring experience in this type of surgery 
is a challenge. Therefore, especially when dealing with rare 
numbers of operations of a special type, we must choose 
a technique that is simple, safe, and e�ective (2). Further-
more, rapid surgical innovation in minimally invasive pro-
cedures, devices, and surgical techniques have complicated 
the learning landscape. Fortunately, surgical simulation has 
evolved to �ll the educational void. Whether it is through 
skill generalization or skill transfer, surgical simulation has 
shifted learning from the operating room back to the class-
room. Educational simulation programs were necessary to 
improve specialist knowledge and skill and to facilitate com-
petence in this kind of surgery. After carrying out a biblio-
graphic search, we have not found publications on models 
to train these surgical techniques before performing them 
on patients. The aims of this abstract is  to show the useful-
ness of Thiel-embalmed cadaver models for training the sur-
gical steps for four di�erent surgical tecniques of Neovagina 
to treat the vaginal agenesis.

DESIGN
The procedures was performed on Thiel-embalmed cadav-
ers, which allowed the vaginal approach and abdominal 
cavity pneumoinsu�ation and more exact reproduction of 
the surgical technique, by both vaginal and laparoscopic ap-
proaches, in the dissection room at the School of Medicine 
of our school of Medicine. Previously we made a "feminiza-
tion" of male cadavers. To do this, the penis was removed 
together with the testicles and the lips reconstructed with 
the skin of the penis and scrotum. The space between the 
base of the scrotum and the anus was exposed to perform 
the "neovaginas". Four surgical tecniques of Neovaginas 
were done: vulvoperineal pediculated Flap, Modi�ed Mc In-
doe using Paciena prosthesis, Vechietti  and Davidov . Both 
external camera and  laparoscopic vision were used during 
the execution of these procedures at the dissection room in 
"feminized" male cadavers.

To measure the usefulness of this teaching model, we de-
signed a course with specialists in this tecniques to train the 
surgical steps of the di�erents surgical procedures. We per-
formed recordings of four  surgical procedures to performe 
neovaginas (Modi�ed Mc Indoe, Vechietti, Davidov and vul-
voperineal pediculated Flaps) with an external camera for 
vaginal procedures and laparoscopic vision during the exe-
cution of laparoscopic procedure, allowing the visualization 
of anatomical elements. Afterward, a �nal video (video 1) 
was made showing the four surgical tecniques for neovagi-
nas. Finally, we explored the opinions of our students and 

professors in relation to their experiences with this surgical 
training models.

RESULTS
All the tecniques could be done and recorded without prob-
lems.  Most participants agreed that this anatomical model 
was useful for learning these surgical techniques because 
they had learned details of the surgical anatomy of these  
procedures .

CONCLUSION
The training in the anatomical model is useful to learn di�er-
ent surgical techniques of Neovaginas.
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DORSAL ONLAY BUCCAL MUCOSAL GRAFT 
FEMALE URETHROPLASTY: ANATOMICAL 
PRINCIPLES FOR CONTINENCE
Saavedra A1, Calvo C2, Inzunza G2, Morales C2, Valderrama R3, Bernal J3, 
Baeza C4, Gomez R5

1. P. Universidad Catolica de Chile - Clinica Alemana de Santiago / Universidad 
del Desarrollo, 2. P. Universidad Catolica de Chile, 3. Complejo Asistencial 
Dr. Sotero del Rio, 4. Hospital del Salvador - Clinica Davila, 5. Hospital del 
Trabajador de Santiago

INTRODUCTION
Female urethral stricture (FUS) accounts for 4-13% of all 
cases of bladder outlet obstruction in women. Urethral di-
lation typically has a low success rate whereas dorsal onlay 
urethroplasty with buccal mucosal graft (BMG) often suc-
ceeds in 86-94%, with no reported cases of de novo stress in-
continence. However, anatomical-based surgical principles 
are still lacking to make this technique more widespread 
amongst urologists. Our aim is to show a detailed anatom-
ically based video of a step by step technique so that it may 
be widely reproduced.

DESIGN
A 53-year-old woman who underwent hysterectomy in 2006 
was unable to be catheterized intraoperatively. Several ure-
thral dilations were subsequently performed between 2007 
and 2010 because of recurrent straining to void and severe 
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voiding symptoms. Eventually, placement of a suprapubic 
catheter (SPC) was required. Imaging demonstrated bilat-
eral hydronephrosis with a thickened detrusor while a dis-
tal-and-mid FUS and a bladder diverticulum were found on 
antegrade cystoscopy and cystourethrogram.

RESULTS
As shown in the video, the meatus was healthy. A dorsal in-
verted U-shaped incision was performed between the clit-
oris and the meatus. Perineal membrane and deeper layers 
were dissected with scissors and scalpel. Dorsal urethrotomy 
was performed at 12’-o-clock until a 30 Fr bougie-a-boule 
was able to pass easily. The stricture was 4 cm long. A uni-
lateral BMG was harvested in the standard fashion. The graft 
was sutured with 3 interrupted 5-0 PDS at the proximal apex 
of the urethrotomy. Afterwards, 5-0 PDS running sutures 
were placed on each side, including lateral urethropelvic lig-
ament. The graft was also quilted with interrupted sutures 
dorsally. The U-shaped incision was then closed with inter-
rupted 4-0 polyglactin. A 16 Fr urethral catheter was placed 
for 14 days. Blood loss was <100 ml. Complete stress conti-
nence was preserved. Follow-up at 10 and 21 months after 
surgery showed uro�owmetry with Qmax of 26 and 19 ml/
sec respectively and she only referred nocturnal urge-incon-
tinence responding to oxibutinin BID. Figures show multiple 
lateral and ventral supporting structures which are always 
spared in this technique.

CONCLUSION
The dorsal approach with buccal mucosa to female urethro-
plasty can be successful and it simultaneously preserves 
continence likely due to preservation of the ventrolateral 
urethral support, as per the “hammock principle”.

REFERENCES
1. Gomez RG, Segura FJ, Saavedra A, Campos R. Female ure-

thral reconstruction: dorsal buccal mucosa graft onlay. 
World J Urol. 2019. DOI: 10.1007/s00345-019-02958-6
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FEMALE EPISPADIAS REPAIR USING BUCCAL 
MUCOSAL GRAFT (BMG) URETHROPLASTY: 
HOW WE DID IT
Yong J1, Toh Q1, Kuo T1, Ng L1

1. Singapore General Hospital

INTRODUCTION
Isolated Female epispadias, without the presence of bladder 
exstrophy, is a very rare congenital anomaly that a�ects 1 in 
484,000 females. In this video, we aim to describe the steps 

for BMG repair for a patient with female epispadias. We be-
lieve this is the �rst time this has been performed for this rare 
condition.

DESIGN
A 15-year-old female, with normal developmental mile-
stones, had a long-standing history of urinary incontinence 
requiring the use of 12 pads/day (1.1 kg 24-hour pad weight). 
The patient had a signi�cant history of VACTERL associations, 
including anorectal malformation, which was previously cor-
rected via a 3-stage posterior sagittal anorectoplasty. She 
had recurrent urinary tract infections, but otherwise had 
normal renal function. The patient had not received prior 
surgery to correct the primary anatomical problem, as her 
parents were not keen.

Urethrocystoscopy showed a de�cient anterior urethra from 
11-2 o’clock with a wide open bladder neck despite multi-
ple previous periurethral and bladder neck de�ux injections. 
The patient underwent a single stage BMG urethroplasty. 
The surgery was performed through a supraurethral incision 
from 9-2 o’clock followed by hydro-dissection with 20ml of 
0.5% bupivacaine and adrenaline. The urethra was then mo-
bilised to the bladder neck. This was followed by urethroto-
my and deepithelialisation of the de�cient urethra. An inlay 
urethroplasty was then performed using a 2x1 cm BMG with 
absorbable sutures over a 18Fr catheter. The BMG was quilt-
ed to the corpora bodies anteriorly to aid imbibition and 
inosculation. Continence was demonstrated at the end of 
surgery using Crede’s manoeuvre.

RESULTS
The patient’s catheter was kept for a total of 3 weeks. She 
was able to void after removal of the catheter, with good 
uro�owmetry results of Qmax 18.4ml/sec, voided volume of 
179ml and minimal residual urine. At 6 weeks followup, she 
reported much improved continence, needing only 4 pads 
per day. The patient had also started participating in physical 
sports, something that she was never able to do before.

CONCLUSION
Our attempt to alleviate incontinence in this patient with pri-
mary epidpadias is moderately successful. Further follow-up 
is needed to determine long term results.

Funding None Clinical Trial No Subjects Human Ethics not Req'd it is not 
required by my institution for a single case report. The study team have 
obtained expressed consent from the patient & her parent for this video 
publication. Helsinki Yes Informed Consent Yes 
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DELAYED PRESENTATION OF MONS PUBIS 
ABSCESS FORMATION FOLLOWING MUS – 
CASE REPORT AND SURGICAL VIDEO
Zilberlicht A1, Karmakar D1, De-Souza A1, Carswell F1, Schierlitz L1

1. Mercy Hospital for Women

INTRODUCTION
Midurethral slings (MUS) are considered the mainstay treat-
ment for stress urinary incontinence (SUI), due to high e�-
cacy with relatively low intra and/or postoperative compli-
cation rates.

A recent large cohort study found that the overall rate of 
sling removal was 3.3% at 9 years(1). The risk of removal was 
high in those who had retropubic slings. Long term compli-
cations, such as sling exposure, erosion are relatively low. 
However, rare cases of bladder, thigh, prepubic and pelvic 
abscess, were described. 

We present an unusual case of MUS mesh exposure followed 
by mons pubis abscess formation occurring 18 years post-
op.

The aim of our presentation is to:

1. Be aware of these rare long-term complications of MUS, 
as well as the unusual clinical presentation.  

2. Describe the clinical and surgical approach for removal 
of sling which was inadvertently inserted super�cially to the 
pubic bone.

DESIGN
A 75-year-old woman, presented with a gradual swelling of 
her mons-pubis followed by pain, and ongoing PV bleeding, 
with a history of MUS. Physical examination revealed a pal-
pable, not �uctuant mass, tender to touch, extending about 
10-15cm from the mons pubis to the right labia. There was 
a 2X2cm mesh exposure in the vagina. Ultra-sound scan de-
scribed a pre-pubic arm of the TVT on the right side (Figure 
1). We assumed that at the insertion of the sling the trocar 
diverted from the intended retropubic path to the prepubic 
route.

A vaginal approach was undertaken: Physical examination 
has revealed area of 2X2cm exposed mesh at the mid-ure-
thral area. A 15X4cm mass was palpated on the mons pubis, 
extending to the right labia.

Area of the vaginal mesh dissected inwards and upwards on 
its route toward the pubic arch. This could only be reached 
a depth of 4cm. Therefore, an incision of 5cm created over 
the labia to reach the super�cial edge of the capsule. Further 
dissection de�ned the superior border of the capsule and 

the top edge of the sling. The cavity of the capsule entered 
and pus was drained. The loose sling was identi�ed and it 
snapped at its midway to the vagina just on the symphysis 
bone.  The vaginal end of the sling was clamped and pulled 
downwards, allowing to identify its end which was adherent 
to the front end of the pubic symphysis. A sharp and blunt 
dissection resulted in a complete loosening of the inferior 
part of the right arm of the sling. The dead space was closed 
in several layers. The skin was closed as well and a labial 
draining tube was left. The exposed infected mesh at the 
mid-urethral site was dissected o� and the underlying tis-
sue was closed in layers. A repeated cystoscopy was done 
at the conclusion of the surgery and an indwelling-catheter 
and vaginal pack were inserted. The removed sling is seen in 
Figure 2.

RESULTS
Postoperatively: the surgical site was found with minimal 
swelling, minimal pain. 

IDC and pack removed the following day and the patient had 
a successful trial-of-void and no further PV loss. 

The patient was covered with intravenous antibiotics for 2 
days followed by 7 days of oral antibiotics. 

6 weeks post-operatively: Surgical sites healed well, no SUI, 
and no mesh exposure.

CONCLUSION
1. Although relatively rare, long term complications of MUS 
should be considered and recognized.

2. A thorough medical history, physical examination, and 
imaging are crucial for planning strategy treatment.

3. Vaginal approach for mesh removal is a safe method and 
should be practised in tertiary hospitals by experienced sur-
geons. 

4. Patients should be informed on the possibility of being 
incontinent after sling removal.
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ROBOTIC ASSISTED DORSAL URETHRAL 
DIVERTICULECTOMY
Nwaoha N1, De E1, Pucheril D1, Mozafarpour S1

1. Massachusetts General Hospital

INTRODUCTION
Urethral diverticulum is rare, a�ecting <0.02% of women. 
When ventrally located, it is accessible via the anterior vag-
inal wall. Dorsal, proximal, circumferential, or horseshoe fe-
male urethra diverticula present more challenging dissec-
tion. In the case presented, the urethral diverticulum was 
dorsal and proximal. Rather than standard vaginal options 

including transection of the urethra, suprameatal incision, 
and the open retropubic “above and below” approach, a ro-
botic assisted retropubic approach allowed the best access.

DESIGN
A 38 yo female presented with fever and a 6 month history 
of LUTS, post void dribbling, and recurrent UTIs. CT scan then 
MRI revealed a 2.5 x 1.6 cm crescenteric left dorsal urethral 
diverticulum at the proximal urethra with stone formation, 
cephalad to the pubic bone, with an elevated bladder neck. 
Urodynamics demonstrated bladder outlet obstruction. The 
patient was formally consented for the robotic approach in-
cluding consent for video. Incisions were made lateral to the 
medial umbilical ligaments and the bladder was dropped 
from the anterior abdominal wall. The space of Retzius was 
developed. A combination of sharp and blunt dissection 
were used to mobilize the diverticulum circumferentially. 
Digital vaginal manipulation and movement of the foley bal-
loon further de�ned the planes. The os was encountered in 
the left ventral aspect of the urethra as was consistent with 
cystoscopy. The urethra was repaired using a running 3-0 
Vicryl suture. The suture line was watertight on testing with 
methylene blue. A SPTube was placed using laparoscopic 
guidance. The omentum was secured to the pubic peri-os-
tium and anterior bladder neck.

RESULTS
Operative time was 3:27 h and estimated blood loss 50 cc. 
Surgical �nding includes a left lateral ventral ostium with 
the diverticulum wrapping dorsally, proximal to the pelvic 
diaphragm and endopelvic fascia.  Post-op voiding cystoure-
throgram showed good healing without extravasation. The 
patient is currently dry with complete resolution of symp-
toms.

CONCLUSION
Robotic approach to urethral diverticulectomy is feasible for 
proximal dorsal diverticuli cephalad to the pubic symphysis. 
This method could be considered as an adjunct for other 
complex urethral diverticuli with a proximal dorsal compo-
nent.

Funding None Clinical Trial No Subjects None 
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IMPROVED EARLY CONTINENCE 
FOLLOWING ROBOTIC-ASSISTED RADICAL 
PROSTATECTOMY WITH A CONCURRENT 
RETROPUBIC VASCULARISED FASCIA SLING 
(ROBOSLING)
Fallot J1, Kim S1, Stanislaus C1, Ste�ans D1, Mak G1, Virk A1, Jackson S1, 
Thanigasalam R2, Leslie S1

1. royal prince alfred hospital, 2. concord repatriation general hospital

INTRODUCTION
Urinary incontinence remains a major concern for patients 
when undergoing a radical prostatectomy. Although long-
term continence rates exceed 90%, early continence rates 
are much lower, ranging between 28% to 74% at 3 months. 
We describe a novel technique to improve urinary function 
by using an autologous vascularized fascial sling (RoboSling) 
placed underneath the urethrovesical anastomosis at the 
time of robot-assisted radical prostatectomy (RARP).

DESIGN
We provide a step-by-step description of our RoboSling 
technique. Also included are the results of a prospective, 
non-randomised cohort study comparing continence rates 
between patients who underwent a standard RARP and 
those who in addition to RARP had a RoboSling procedure 
performed concurrently. In our hospital, between December 
2016 and October 2019, 176 patients underwent RARP done 
by 5 di�erent surgeons. The RoboSling procedures were per-
formed by one surgeon. We compared pad usage and con-
tinence rates using the EPIC-urinary domain questionnaire, 
as well as clinical and oncological outcomes in 146 patients 
without a RoboSling and 30 with a RoboSling.

RESULTS
One hundred and seventeen patients (response rate 80%) 
�lled in their 3 months postoperative questionnaires. Base-
line characteristics did not di�er between the two groups 
(see table). At three months, zero pad usage (p=0,010) was 
signi�cantly higher in the RoboSling group. At 3 months, 
zero pad usage and continence rates remained higher in the 
RoboSling group. Zero pad use was 47% with and 17% with-
out a RoboSling. Length of stay and complication rate did 
not di�er between the two groups. Blood loss was signi�-
cantly lower in the RoboSling group (P=0.015).

CONCLUSION
Patients undergoing a RoboSling procedure at the time of 
robotic radical prostatectomy experienced an earlier return 
to continence compared to the control arm without a higher 
complication or positive surgical margin rate. A randomized 
controlled trial with multiple surgeons performing the Ro-
boSling procedure is now underway to further assess the 
merits of this novel technique.

FIGURE 1

Funding No funding Clinical Trial Yes Registration Number Australian 
Clinical Trials, ACTRN12618002058257 RCT Yes Subjects Human Ethics 
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RARE CASE OF URETHRAL LEIOMYOMA
Cheema R1

1. University of Lund, Sweden

INTRODUCTION
Leiomyomas are benign tumors of smooth muscle cells, and 
occur frequently in the uterus. Extrauterine leiomyomas are 
unusual, and even more rare in the female urethra. The dif-
ferential diagnosis includes  leiomyosarcomas. Computer To-
mography (CT), Magnetic Resonance Imaging (MRI), 2D and 
4D perineal ultrasound as well as 3D vaginal ultrasound are 
the imaging techniques used to aid diagnosis. Out of the giv-
en modalities, the ultrasound was perceived the most accu-
rate in diagnosis and mapping of possible invasion of tumor 
into the urethral tissue. This video �lm shows the excision of 
the leiomyoma from urethra and preoperative diagnosis and 
postoperative followup with 2D perineal and 3D vaginal ul-
trasound.
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DESIGN
Case report: A 48 year old healthy primipara presented with 
a six week history with a protruding tumor from the vaginal 
introitus, she had dysuria and incomplete voiding but no he-
maturia or pain. CT showed a 50X65 mm tumor compress-
ing the urethra, and recommended MRI. The patient failed 
to come to MRI control for a year. MRI after a year showed a 
growth of tumor to 70x60 mm.   From the cranial edge of the 
tumor a 20mm long triangular o�shoot was seen hence, an 
ingrowth to the urethra could not be excluded. The radiolo-
gist recommended ultrasonography. 2D perineal ultrasond 
showed that the tumor deviated away from the urethra cra-
nially and respected the urethral wall integrity. Color dop-
pler imaging showed rich vascularity; multiple ultrasound 
guided biopsies showed leiomyoma cells however, due to 
the size of the tumor malignancy could not be excluded. 
Cystourethroscopy showed no invasion in the urethral lu-
men. The tumor was completely removed vaginally without 
in�icting further damage to the urethra. Peroperative ure-
throscopy showed an intact urethral wall. Postoperatively an 
indwelling caterer was kept for 14 days and the patient was 
able to void without any di�culties.

RESULTS
Histopathological examination showed a well circumscribed 
mass measuring 70x50x60 mm. Microscopically it showed 
interlacing �bers of smooth muscle cells, no increased mi-
tosis was seen. Follow up with physical examination and 2D 
perineal and 3D vaginal ultrasound showed no recurrence of 
the tumor. The patient had no urinary incontinence or blad-
der emptying problems.

CONCLUSION
Urethral leiomyomas are di�cult to diagnos and MRI can 
be helpful. However, 2D perineal ultrasound as well as 3D 
vaginal ultrasound are superior in comparison to MRI and 
CT imaging techniques in diagnosis of urethral leiomyomas. 
Complete surgical removal is recommended.

Funding Nothing to declare Clinical Trial No Subjects Human Ethics not 
Req'd It was a clinical case at the hospital Helsinki Yes Informed Consent
Yes 
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COMPARISON OF URGENCY PATIENTS WITH 
AND WITHOUT URGENCY INCONTINENCE - 
RESULTS FROM THE LURN STUDY
Lai H1, Wiseman J2, Helmuth M2, Smith A2, Gross J1, Amundsen C3, Helfand 
B4, Glaser A4, Jelovsek E3, Kirkali Z5

1. Washington University School of Medicine, 2. Arbor Research Collaborative 
for Health, 3. Duke University Medical Center, 4. NorthShore University Health 
System, 5. National Institute of Diabetes and Digestive and Kidney Diseases

HYPOTHESIS / AIMS OF STUDY
Many overactive bladder (OAB) trials require that partici-
pants have at least a minimum number of urgency urinary 
incontinence (UUI) episodes to qualify for inclusion. Even 
though many patients complain of urgency with no or min-
imal UUI, few studies have fully characterized patients, par-
ticularly over time, with urinary urgency without signi�cant 
UUI. This study compared men and women with urinary ur-
gency with and without UUI with respect to urologic pain 
symptoms, pelvic �oor symptoms, bowel function, mental 
health, sleep quality and physical function.

STUDY DESIGN, MATERIALS AND METHODS
Adult women and men seeking treatment for their lower uri-
nary tract symptoms (LUTS) were recruited into the Symp-
toms of Lower Urinary Tract Dysfunction Research Network 
(LURN) one year observational cohort study from six US ter-
tiary care centers. Participant characteristics and clinical data 
were collected at study enrollment. The following patient-re-
ported measures were completed at baseline, 3-month, and 
12-month visits: the LUTS Tool, the Functional Comorbidity 
Index (FCI), Genitourinary Pain Index (GUPI), the Pelvic-Floor 
Distress Inventory (PFDI-20, for females only), the Perceived 
Stress Scale (PSS), the International Physical Activity Ques-
tionnaire (I-PAQ) and Patient Reported Outcomes Measure-
ment Information System (PROMIS) Gastrointestinal (GI) 
bowel incontinence, GI constipation, GI diarrhea, depres-
sion, anxiety, sleep disturbance, and physical function (mo-
bility) measures. Responses to LUTS Tool severity items were 
used to identify participant symptoms, with a response of 
“sometimes”, “often”, or “almost always” indicating symptom 
endorsement for frequency, nocturia, urgency, and urinary 
incontinence. Participants endorsing symptoms of urgen-
cy along with frequency and/or nocturia on the LUTS Tool 
were included in analysis. The UUI question on LUTS Tool was 
used to further characterize urgency participants into those 
with vs. without UUI. Clinical, demographic, and patient-re-
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ported data were compared between urgency participants 
with vs. without UUI using two-sample independent t-tests 
and chi-square tests or non-parametric alternatives where 
appropriate. Repeated measures linear regression models 
were �t with the following measures as dependent variables: 
GUPI pain subscale, GUPI urinary symptom subscale, GUPI 
QOL subscale, PROMIS Depression T-score, PROMIS Anxie-
ty T-score, PSS total score, and PFDI-20 total score (females 
only). In each model, urgency with vs. without UUI was in-
cluded as a dependent variable along with the following 
covariates: age, sex, race, employment status, education, di-
abetes (yes vs. no), FCI total, and visit.

RESULTS
At study enrollment, there were 612 participants ful�lling 
the urgency criteria based on LUTS Tool responses (201 ur-
gency without UUI [33%] and 411 urgency with UUI [67%]). 
Among the 612 urgency participants at enrollment, the aver-
age age was 59.8±13.7 years and most participants were fe-
males (57%) and white (79%, Table 1). Urgency participants 
with UUI were more likely to be female (70% vs. 31%, p-val-
ue < .001), and had signi�cantly higher average GUPI total 
(17.6 vs. 15.4, p-value = 0.005), GUPI QOL subscale (7.9 vs. 
6.5, p-value < 0.001), PFDI-20 total (95.3 vs. 70.8, p-value < 
0.001), PROMIS GI Bowel incontinence (5.7 vs. 4.8, p-value < 
0.001), and PSS total (13.6 vs. 11.8, p-value = 0.006) scores. 
Urgency participants with UUI also scored an average of 
1.4-3.0 points higher on PROMIS GI Constipation (p-value 
= 0.006), diarrhea (p-value = 0.009), depression (p-value 
< 0.001), anxiety (p-value < 0.001), and sleep disturbance 
(p-value = 0.038) measures and 3.8 points higher on the 
physical function, mobility measure (p-value <0.001). While 
statistically signi�cant di�erences on the PROMIS measures 
were seen, average scores were close to the population av-
erage of 50 and di�erences between urgency groups were 
smaller than 4-5 points, or half a standard deviation. After 
controlling for age, sex, race, employment, education, diabe-
tes, FCI total, and visit, urgency participants with UUI (com-
pared to without UUI) had signi�cantly worse condition-spe-
ci�c QOL (GUPI QOL subscale adjusted mean estimate 1.27 
points higher, 95% CI = [0.85-1.69]), and higher PROMIS De-
pression (mean adjusted estimate 3.16 points higher, 95% CI 
= [2.02-4.30]), PROMIS Anxiety (mean adjusted estimate 2.73 
points higher, 95% CI = [1.55-3.93]), PSS total (mean adjusted 
estimate 2.02 points higher, 95% CI = [1.05-2.99]), and PFDI-
20 total (mean adjusted estimate 29.96 points higher, 95% CI 
= [19.22-40.69]) scores.

INTERPRETATION OF RESULTS
Urgency patients with UUI were more likely to be female 
compared to those without UUI. This notable di�erence in 
demographics could be an indication that signi�cant sex 
speci�c di�erences in etiologies for urgency exist resulting 
in increased rates of the UUI phenotype in female patients. 
Further investigation into potential concomitant obstructive 
or other conditions in these patients is warranted.

In both men and women, urgency patients with UUI had 
more pelvic �oor dysfunction, more psychosocial issues (de-
pression, anxiety, perceived stress) and worse QOL compared 
to urgency patients without UUI. The decreased patient QOL 
and higher scores for depression, anxiety, and stress is likely 
a function of the increased psychosocial burden that having 
UUI contributes to the patient rather than it being an intrin-
sic part of the UUI. Further study is necessary to determine 
the relationship between these phenotype de�ning symp-
toms and the etiology for their symptoms.

CONCLUDING MESSAGE
We have characterized a large cohort of women and men 
with urgency with vs. without UUI. Signi�cant di�erences 
were identi�ed in pelvic �oor symptoms, bowel function, 
mental health, sleep quality and physical function. Further 
detailed studies of these co-morbidities are required to both 
elucidate the mechanisms underlying these urinary symp-
toms and improve treatment outcomes.

FIGURE 1

Table 1. Demographics, clinical characteristics, and patient-reported 
measures at baseline
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FIGURE 2

Figure 1. Forest plot of mixed regression coe�cients comparing Urgency 
with vs. without UUI participants for self-reported measures.
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ONCE-DAILY VIBEGRON 75 MG IMPROVES 
QUALITY-OF-LIFE AND INCONTINENCE 
EFFICACY ENDPOINTS IN PATIENTS WITH 
OVERACTIVE BLADDER: DOUBLE-BLIND 52-
WEEK RESULTS FROM AN EXTENSION STUDY 
OF THE EMPOWUR INTERNATIONAL PHASE 3 
TRIAL
Staskin D1, Frankel J2, Varano S3, Shortino D4, Jankowich R4, Mudd Jr P4

1. Tufts University School of Medicine, Boston, MA, 2. Seattle Urology Research 
Center, Seattle, WA, 3. Clinical Research Consulting, Milford, CT, 4. Urovant 
Sciences, Irvine, CA

HYPOTHESIS / AIMS OF STUDY
Vibegron is a novel, oral, once-daily β3-adrenergic recep-
tor agonist being investigated for overactive bladder (OAB) 
treatment. In the phase 3 randomized, double-blind, 12-
week EMPOWUR trial (N=1518), vibegron 75 mg statistically 
signi�cantly improved co-primary OAB endpoints of change 
from baseline at week 12 in average number of daily mic-
turitions and urgency urinary incontinence (UUI) episodes 
(p<0.001 for each) and key secondary endpoints vs placebo; 
tolterodine extended-release 4 mg was active control. Treat-
ment was well-tolerated, with a favorable safety pro�le. 

Presented here are results from the 40-week EMPOWUR ex-
tension study for change from EMPOWUR baseline to week 
52 for quality-of-life (QOL) endpoints as measured by the 
Overactive Bladder Questionnaire Long Form (OAB-q LF) 
and for responder e�cacy endpoints of ≥75% and 100% re-
duction from EMPOWUR baseline in UUI episodes and ≥50% 
reduction from baseline to week 52 in total incontinence ep-
isodes.

STUDY DESIGN, MATERIALS AND METHODS
The EMPOWUR trial enrolled adults aged ≥18 years who 
had OAB wet (with incontinence) or OAB dry. The planned 
enrollment for the extension was approximately 500 men 
and women who had completed the EMPOWUR trial. Those 
patients who received vibegron or tolterodine in the EM-
POWUR trial continued that treatment in the extension. EM-
POWUR patients who received placebo were randomized 1:1 
to vibegron or tolterodine; the randomization was strati�ed 
by OAB type and sex. The primary objective of the extension 
was to evaluate vibegron safety and tolerability for up to 52 
weeks. Safety assessments were summarized for all patients 
enrolled in the extension study using descriptive statistics. 
Secondary e�cacy endpoints at week 52 were change from 
baseline for number of daily micturitions and UUI, urgency, 
and total incontinence episodes (not presented here). Of 23 
exploratory e�cacy endpoints, the following nine are pre-
sented here: change from baseline at week 52 for all OAB-q 
LF endpoints (Coping, Health-Related Quality of Life [HRQL], 
Symptom Bother, Concern, Sleep, and Social Interaction 
scores) and percentages of OAB wet patients at week 52 with 
≥75% and 100% reduction from baseline in UUI episodes 
and ≥50% reduction in total incontinence episodes.

Quality-of-life e�cacy endpoints were calculated for all ran-
domized OAB patients receiving double-blind study treat-
ment and having an evaluable change from baseline mic-
turition measurement in the extension study. The validated 
OAB-q LF was administered to assess QOL endpoints, for a 
1-week recall period, at weeks 12, 24, and 52 relative to start 
of treatment in the double-blind EMPOWUR trial. The OAB-q 
LF includes an HRQL scale (25 items) and a Symptom Bother 
scale (8 items). The HRQL scale includes 4 subscales: Coping, 
Concern, Sleep, and Social Interaction. Items on the HRQL 
scales were scored from 1 to 6, with higher scores indicating 
better QOL. For the Symptom Bother scale, items were scored 
from 1 to 6, with higher scores indicating greater symptom 
severity (ie, lower scores showed more improvement). For 
OAB-q LF scores, if <50% of the scale items were missing, the 
scale was retained with the mean scale score of the items 
present used to impute a score for the missing items. 

The incontinence responder e�cacy endpoints were calcu-
lated for all OAB wet patients receiving double-blind study 
treatment and having an evaluable change from baseline 
UUI measurement in the extension study.
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RESULTS
Among the safety set (including those randomized from pla-
cebo) of 505 patients in the extension study (n=273, vibe-
gron; n=232, tolterodine), the median age was 64.0 years 
(mean age, 61.1 years); 46.5% were aged ≥65 years; 78.2% 
were women; and 78.2% had OAB wet. Baseline character-
istics and extension completion rates (vibegron, 85.8%; 
tolterodine, 84.1%) were similar. Adverse events (AEs) oc-
curred in 62.6% (171/273) of vibegron and 54.3% (126/232) 
of tolterodine patients; 4 (1.5%) vibegron and 8 (3.4%) 
tolterodine patients discontinued study medication due to 
an AE. Key AEs (>5% for vibegron) for vibegron and toltero-
dine, respectively, were hypertension (8.8% and 8.6%), uri-
nary tract infection (6.6% and 7.3%), and headache (5.5% 
and 3.9%). One death (due to arteriosclerotic cardiovascular 
disease, judged not related to study drug by investigators or 
sponsor) occurred in the vibegron group. 

For the OAB-q LF scores at EMPOWUR baseline, mean scores 
were similar across both active treatment groups for all 
scales. Among patients receiving 52 weeks of active treat-
ment, mean change from baseline in the vibegron group 
(n=164) was numerically better than in the tolterodine group 
(n=134) for all OAB-q scales (Figure 1). For the responder ef-
�cacy endpoints of reduction from EMPOWUR baseline at 
week 52, for which the analysis model was used, the vibe-
gron group (N=143) demonstrated a numerically greater 
proportion of patients achieving the endpoints of reduction 
of ≥75% and 100% in daily UUI episodes and ≥50% in dai-
ly total incontinence episodes than the tolterodine group 
(N=106; Figure 2).

INTERPRETATION OF RESULTS
In the 40-week extension to the 12-week EMPOWUR trial, 
vibegron 75 mg demonstrated numerically greater QOL 
improvements from baseline at week 52 for all OAB-q scale 
scores and for proportions of patients meeting responder 
endpoints relative to tolterodine. Vibegron had a favorable 
long-term safety pro�le.

CONCLUDING MESSAGE
Vibegron demonstrated a favorable long-term safety pro�le 
in patients with OAB in the 52-week results from the EM-
POWUR extension study. Vibegron 75 mg once daily demon-
strated durable e�cacy for QOL and incontinence e�cacy 
endpoints.

FIGURE 1

Figure 1. Vibegron Demonstrated Numerically Better Mean Change from 
Baseline in All OAB-q LF Scores vs Tolterodine at Week 52[a]

FIGURE 2

Figure 2. Vibegron Demonstrated Numerically Higher Proportions of Pa-
tients Meeting Responder Endpoints at Week 52[a]
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HYPOTHESIS / AIMS OF STUDY
Overactive bladder(OAB) is a disease that negatively a�ects 
the quality of life and occurs symptoms such as increased 
frequency of urination, urgecy and urinary incontinence. 
The absence of any local pathological or metabolic cause to 
clearly explain the symptoms and treatment is aimed at elim-
inating symptoms with various drugs because of unclear eti-
ology. At this stage, epigenetic factors of the mechanism of 
overactive bladder have been the subject of research. miR-
NAs are considered important in regulation of posttranscrip-
tional gene expression of epigenetic factors.

In our study, we aimed to determine the relationship be-
tween miRNAs, which may a�ect the regulation of ADRB3, 
the adrenergic pathway receptor gene, and ARHGEF10 and 
ROCK2 the cholinergic receptor pathway, genes, and and 
overactive bladder. We also investigated whether the detect-
ed miRNAs correlated with clinical �ndings and treatment 
responses. Additionnaly  we aimed for the e�ective usability 
of miRNAs for diagnosis and treatment.

STUDY DESIGN, MATERIALS AND METHODS
This study was approved by local ethics committee to sin-
gle-center clinical study. The study included 60 patients with 
overactive bladder and 60 healthy individuals as a control 
group. Detailed medical history, physical examinations, nec-
essary laboratory tests and drug use history of all patients 
were obtained. In this study, patients with neurogenic blad-
der, bladder outlet obstruction and urinary system diseases 
or infections such as stones and tumors were applied as ex-
clusion criteria. In healthy volunteers, those with pelvic sur-
gery, any urinary complaints, or drug use were not included 
in the study. Turkish validated OAB questinnaire form was 
�lled in all patients in the OAB group before and after treat-
ment at the �rst month. Peripheral venous blood samples 
were taken from all patient and control groups and RNA iso-
lation was performed according to the relevant commercial 
kit protocol. After RNA isolation, miRNA expression determi-
nation was performed by RT-PCR method. MiRNAs targeting 
ADRB3, ARHGEF10, ROCK2 gene regions were scanned in 
targetscan, mirtarbase, microrna.org, dianatools and mirDB 
databases. Found in four databases and have the highest 
level of association with these genes that 15 miRNAs were 
selected. For ADRB3 gene; hsa-let-7a-5p, hsa-let-7c-5p, hsa-
let-7e-5p, hsa-let-7f-5p, hsa-let-7g-5p, for ROCK2 gene; için 

hsa-miR-138-5p, hsa-miR-135b-5p, hsa-miR-300, hsa-miR-
381-3p, hsa-miR-200b-3p and for ARHGEF10 gene hsa-miR-
520d-3p, hsa-miR-520e, hsa-miR-520a-3p, hsa-miR-373-5p, 
hsa-miR-372-3p were determined.

The data were analyzed using SPSS 25 version with Mann 
Whitney U test and MCNemar test for binary categorical 
comparison.

RESULTS
The patient group was on average 56.48 years old, while the 
control group was 55.82 years old. In the study, the average 
height and weight were 156.67 cm and 73.97 kg in the pa-
tient group, and 158.78 cm and 72.02 kg in the control group. 
As a result of the genetic study, the hsa-let-7a-5p (6,8 (0,02 
- 97,68)), hsa-let-7c-5p (23,1 (0,31 - 259,57)), hsa-let-7e-5p 
(7,42 (0,34 - 44,08)), hsa-let-7f-5p (40,93 (0,03 - 484,38)), hsa-
let-7g-5p (17,75 (0,44 - 855,13))  genomes associated with 
ADRB3 in the patient group were high with a high level of 
signi�cance (p = 0.0001). miR-135b-5p  (0,36 (0,04 - 79,58)), 
hsa-miR-300 (2,23 (0,14 - 11,63)), hsa-miR-372-3p (5,06 (0,1 
- 49,77)), hsa-miR-373-5p (4,54 (0,02 - 61,18)), hsa-miR-381-
3p (33,18 (5,16 - 446,39)), hsa-miR-520a-3p (0,7 (0,01 - 9,13)), 
miR-520d-3p (2,59 (0,03 - 72,86)), hsa-miR-520e (3,27 (0,14 
- 19,53)) genomes targeting ARHGEF10 and ROCK2 gene re-
gions were found statistically high in the control group (p = 
0.0001). There was no signi�cant di�erence in hsa-miR-138-
5p (p=0,557) and hsa-miR-200b-3p (p=0,157) genomes in 
the patient and control groups.

At the end of treatment with 1 month anticholinergic agents 
in the patient group, a signi�cant di�erence was detected 
in both miRNAs(hsa-let-7f-5p and miR-135b-5p) in patients 
with a clinical improvement of 50% and above in the OAB 
score. hsa-let-7f-5p genome was 147.86 (0.06 - 484.38) in 
patients with symptom improvement, while it was 32 (0.03 
- 426.91) in the group without improvement (p = 0.045). miR-
135b-5p genome was found 0.06 (0.03 - 0.21) in patients pro-
viding symptom improvement, while it was 0.3 (0.01 - 14.32) 
in the group without improvement (p = 0.036).

INTERPRETATION OF RESULTS
The patient group was on average 56.48 years old, while the 
control group was 55.82 years old. In the study, the average 
height and weight were 156.67 cm and 73.97 kg in the pa-
tient group, and 158.78 cm and 72.02 kg in the control group. 
As a result of the genetic study, the hsa-let-7a-5p (6,8 (0,02 
- 97,68)), hsa-let-7c-5p (23,1 (0,31 - 259,57)), hsa-let-7e-5p 
(7,42 (0,34 - 44,08)), hsa-let-7f-5p (40,93 (0,03 - 484,38)), hsa-
let-7g-5p (17,75 (0,44 - 855,13))  genomes associated with 
ADRB3 in the patient group were high with a high level of 
signi�cance (p = 0.0001). miR-135b-5p  (0,36 (0,04 - 79,58)), 
hsa-miR-300 (2,23 (0,14 - 11,63)), hsa-miR-372-3p (5,06 (0,1 
- 49,77)), hsa-miR-373-5p (4,54 (0,02 - 61,18)), hsa-miR-381-
3p (33,18 (5,16 - 446,39)), hsa-miR-520a-3p (0,7 (0,01 - 9,13)), 
miR-520d-3p (2,59 (0,03 - 72,86)), hsa-miR-520e (3,27 (0,14 
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- 19,53)) genomes targeting ARHGEF10 and ROCK2 gene re-
gions were found statistically high in the control group (p = 
0.0001). There was no signi�cant di�erence in hsa-miR-138-
5p (p=0,557) and hsa-miR-200b-3p (p=0,157) genomes in 
the patient and control groups.

At the end of treatment with 1 month anticholinergic agents 
in the patient group, a signi�cant di�erence was detected 
in both miRNAs(hsa-let-7f-5p and miR-135b-5p) in patients 
with a clinical improvement of 50% and above in the OAB 
score. hsa-let-7f-5p genome was 147.86 (0.06 - 484.38) in 
patients with symptom improvement, while it was 32 (0.03 
- 426.91) in the group without improvement (p = 0.045). miR-
135b-5p genome was found 0.06 (0.03 - 0.21) in patients pro-
viding symptom improvement, while it was 0.3 (0.01 - 14.32) 
in the group without improvement (p = 0.036).

CONCLUDING MESSAGE
OAB is a disease that can signi�cantly reduce the quality of 
life and the treatment we use today is aimed at reducing the 
complaints because of the etiopathogenesis of the disease 
is not fully understood. Today, anticholinergic agents are 
the most preferred drugs in the medical treatment of OAB. 
In particular, it appears that anticholinergic drugs do not 
provide su�cient bene�t in some patients. Some patients 
discontinue treatment due to their side e�ects. In our study, 
we determined a signi�cant elevation in miRNAs associat-
ed with the adrenergic receptor gene ADRB3 in the patient 
group. Increased miRNA levels can lead to symptoms of 
OAB by inhibition of the target gene in several ways. Also, 
according to our study, miRNA levels e�ective on the genes 
in cholinergic pathway were found to be lower than the con-
trol group. This may be reducing the inhibition e�ect on the 
target gene and in the appearance of AAM symptoms. Bet-
ter understanding of signaling pathways between the target 
gene and miRNAs can provide speci�c treatment strategies, 
and extensive studies are needed for this area. In the group 
with a decrease of 50% or more in the OAB score, the hRa-let-
7f-5p associated with the ADRB3 receptor gene was higher 
than the other group and the miR-135b-5p associated with 
the ROCK2 gene region was lower than the other group. This 
can also assist the clinician in determining his treatment 
strategy that who will bene�t more. Also, this may prevent 
patients from unnecessary anticholinergic use and exposure 
to their side e�ects, leading to the emergence of more spe-
ci�c treatment strategies and the discovery of new biomark-
ers that can be used for follow-up treatment. In addition, this 
study should be supported by more patients and compared 
with other gene polymorphisms.

FIGURE 1

Characteristics and miRNA results of patient and control groups

FIGURE 2

MiRNA results of patients with and without 50% improvement after 1 
month of treatment
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HYPOTHESIS / AIMS OF STUDY
The International Continence Society (ICS) de�nes urinary 
urgency as “a sudden compelling desire to pass urine, which 
is di�cult to deter”. Recent studies have suggested that dif-
ferent subtypes of urinary urgency may exist among patients 
who present with lower urinary tract symptoms (LUTS). The 
aim of this study is to examine the demographic, clinical, 
and psychosocial di�erences among participants who expe-
rience one or more of these symptoms of urinary urgency: 
“the sudden need to rush to urinate” (the sudden urgency 
group) versus “the constant need to urinate” (the constant 
urgency group) using data from the Symptoms of Lower Uri-
nary Tract Dysfunction Research Network (LURN).

STUDY DESIGN, MATERIALS AND METHODS
Adult women and men seeking treatment for their LUTS were 
recruited into the LURN one-year observational cohort study 
from six US tertiary care centers. Demographic and clinical 
data were collected at the baseline visit. At their 12-month 
follow-up visit, participants completed the following self-re-
ported measures: the LURN Comprehensive Assessment of 
Self-reported Urinary Symptoms (CASUS), the Genitourinary 
Pain Index (GUPI), the Pelvic Floor Distress Inventory (PFDI-
20), the Perceived Stress Scale (PSS), and the Patient-Report-
ed Outcomes Measurement Information System (PROMIS) 
Gastrointestinal (GI) bowel incontinence, GI constipation, GI 
diarrhea, depression, anxiety, sleep disturbance, and phys-
ical function (mobility subdomain) measures. The CASUS 
item, “In the past 7 days, how often did you feel a sudden 
need to rush to urinate?” has response options of “never,” 
“a few times,” “about half the time,” “most of the time,” and 
“every time.” Participants answering “about half the time” or 
more were considered to have sudden urgency. The CASUS 
item, “In the past 7 days, did you have a constant need to 
urinate that did not go away?” had responses of “yes” and 
“no,” and participants answering “yes” were considered to 
have constant urgency. These responses were used to group 
participants who experienced sudden urgency only, con-
stant urgency only, or both sudden and constant urgency. 
Demographics, clinical characteristics, and patient-reported 
measures were compared between groups using analysis 

of variance (ANOVA), chi-square tests, and non-parametric 
equivalents where appropriate. P-values were adjusted for 
multiple testing using the false discovery rate (FDR).

RESULTS
Based on the 12-month follow-up CASUS responses, there 
were 251 participants who had sudden urgency only (n=156, 
62%), constant urgency only (n=36, 14%), or both (n=59, 
24%). Those with sudden urgency only were, on average, the 
oldest (60.6 years vs. 54.2 for the constant urgency group, 
and 58.4 years for both, p-value=0.014, Table 1). There was 
a signi�cantly higher proportion of men who experienced 
constant urgency only (69%) and a higher proportion of 
women who experienced both sudden and constant urgen-
cy (64%, p-value=0.005). There was also a signi�cantly higher 
proportion of African-Americans who experienced constant 
urgency only (20%) and both sudden and constant urgency 
(36%, p-value=0.004) compared to other racial groups. 

Participants with both sudden and constant urgency re-
ported more pain, urinary symptoms and associated dis-
tress, bowel symptoms, and psychological symptoms 
compared to those with only sudden urgency or constant 
urgency only. GUPI total scores were 19.2 (SD=8.4) on aver-
age, compared to 13.5 (SD=7.0) and 13.8 (SD=7.9) for other 
two groups (p<0.001). In particular, the GUPI pain subscale 
was 2.3-3.2 points higher (p<0.001). In females the PFDI-20 
scores were 111.8 (SD 65.8) in the combined symptom group 
compared to 46.8 (SD=30.9) in the constant only group and 
72.1 (SD=42.4) in the sudden only group (p<0.001). PROMIS 
measures were at or slightly below reference population 
means of 50 for the constant urgency only group and sud-
den urgency only group, while scores for the combined 
group were 2.9-3.9 points above the mean on average, with 
the exception of sleep disturbance, which was similar across 
groups. These measures were not signi�cantly di�erent be-
tween participants in the sudden urgency only group and 
constant urgency only group, with the exception of the 
PROMIS physical function T-score which was signi�cantly 
lower for participants with sudden urgency only (46.3 vs. 
50.8, p-value=0.005).

Patterns of urinary symptoms related to urgency and pain 
sensations di�ered across the three groups (Figure 1). In the 
twelve symptoms assessed, there were signi�cant di�erences 
in the responses between urgency groups for nine of them: 
nocturia (p-value=0.011), fear of leaking with urgency (p-val-
ue<.001), UUI (p-value<.001), pain with bladder �lling (p-val-
ue=0.015), pain while the bladder is full (p-value=0.016), 
satisfaction with bladder condition (p-value=0.032), overall 
bother of urinary symptoms (p-value=0.014), overall sever-
ity of bladder problems (p-value=0.003), and measure of 
bladder function (p-value=0.001). Compared to participants 
with both sudden and constant urgency, those with only 
constant urgency had signi�cantly lower ratings for all nine 
of these symptoms, except for satisfaction with bladder con-
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dition and bladder function which were signi�cantly higher, 
while those with only sudden urgency had signi�cantly low-
er ratings of pain while �lling, pain while the bladder is full, 
overall severity of bladder problems and signi�cantly higher 
ratings of bladder function. Those with only constant urgen-
cy had signi�cantly lower ratings of nocturia, fear of leaking 
with urgency, UUI and signi�cantly higher ratings of bladder 
function compared to participants reporting only sudden 
urgency.

INTERPRETATION OF RESULTS
Of the treatment-seeking participants in this study who re-
ported urgency, the majority (62%) reported sudden urgency 
only. Fewer (14%) reported constant urgency only. A quarter 
(24%) reported both sudden and constant urgency, raising 
the possibilities that participants may not understand the 
di�erence between the two sensations (constant vs. sudden 
), and/or they have experienced both symptoms as reported. 
Men and African-Americans were more likely to report con-
stant urgency. The reasons behind these demographic di�er-
ences are unknown. The di�erences in sex may be explained 
by the higher rates of urgency without UUI in men compared 
to women. It may also be because African-Americans report-
ed less UUI compared to White participants. Having both 
sudden and constant urgency adds to the overall severity 
and burden (both urological and non-urological – e.g., worse 
urinary symptoms and associated distress, more pain, worse 
pelvic �oor dysfunction, worse GI function, and more psy-
chosocial issues). When restricting the comparisons to the 
sudden urgency only and the constant urgency only groups, 
there were no di�erences in terms of their pain, GI function, 
anxiety, depression, or perceived stress levels. Whether there 
may be fundamental di�erences in underlying pathophysi-
ology between the two subgroups (sudden vs. constant) is 
unknown, and this warrants further investigation.

CONCLUDING MESSAGE
Women and men seeking treatment for their LUTS endorsed 
either or both of the following symptoms: “the sudden need 
to rush to urinate” (sudden urgency) and/or “the constant 
need to urinate” (constant urgency). Participants with both 
sudden and constant urgency reported more pain, urinary 
symptoms, bowel and psychological symptoms compared 
to those with only sudden urgency or only constant urgency.

FIGURE 1

Figure 1. Radar plots of median responses to CASUS questions, paneled 
by participants with a) constant urgency only, b) sudden urgency only, 
and c) both sudden and constant urgency
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FIGURE 2

Table 1. Demographics, clinical characteristics and patient-reported 
measures by urgency group
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HYPOTHESIS / AIMS OF STUDY
According to the International Continence Society (ICS) 
Overactive Bladder (OAB) is de�ned as “the presence of uri-
nary urgency, usually accompanied by frequency and noc-
turia, with or without urgency incontinence, in the absence 
of a causative infection or obvious pathological conditions”. 
OAB is by de�nition idiopathic. On the other hand, Neuro-
genic Detrusor Overactivity (NDO) is an urodynamically 
con�rmed bladder dysfunction secondary to an underlying 

neurological pathology (i.e. SCL, MS, stroke), that causes 
symptoms similar to OAB. NDO is characterized by involun-
tary contractions, spontaneous or provoked, during �lling 
cystometry of the UroDynamic Study (UDS) accompanied 
usually by low bladder compliance and capacity, and high 
detrusor pressure.

Patients with NDO usually su�er from recurrent urinary tract 
infections (UTI’s), chronic bladder retention with increased 
residual volumes, hydronephrosis and eventually renal fail-
ure. The primary aims for the treatment of patients with NDO 
are the protection of the Upper Urinary Tract (UUT) and pre-
vention of renal damage, the achievement of urinary conti-
nence, restoration of (parts of ) the lower urinary tract (LUT) 
function and improvement of patients’ Quality of Life (QoL). 
In patients with high detrusor pressure during the �lling 
phase, treatment’s aim is the “conversion of an active, ag-
gressive high-pressure bladder into a passive low-pressure 
reservoir” despite the resulting residual urine. The reduction 
of the detrusor pressure contributes to urinary continence 
and improvement in QoL, preventing simultaneously UTI.

Antimuscarinic drugs are the �rst-line choice in the treat-
ment of patients with NDO. By blocking the cholinergic/
muscarinic receptors of the bladder, they promote inhibi-
tion of the parasympathetic pathways resulting in increased 
bladder capacity and compliance and reduced episodes of 
urgency and incontinence. Nevertheless, the literature for 
the use of anticholinergics in Neurogenic Lower Urinary 
Tract Dysfunction (NLUTD) is still limited and sparse and the 
response of individual patients to the treatment is variable. 
Hence, there is only one published meta-analysis about the 
e�cacy of anticholinergics in the treatment of patients with 
NLUTD.

Fesoterodine fumarate is the newest anticholinergic drug. It 
is actually a prodrug that is broken down, by plasma ester-
ases, into its active metabolite, 5-hydro-methyl tolterodine. 
The use of Fesoterodine fumarate has been approved, in 
many countries, for the treatment of OAB. To the best of our 
knowledge, no study has been yet published about the use 
of Fesoterodine fumarate in patients su�ering from NLUTD. 
The aim of our study is to determine the e�cacy of Fesotero-
dine fumarate for the treatment of patients with NDO.

STUDY DESIGN, MATERIALS AND METHODS
Eligible subjects for enrollment were considered patients 
between 18-80 years old su�ering from NDO, con�rmed 
by UDS, secondary to MS or SCL of at least 6 months before 
their enrollment. Exclusion criteria were a recent or during 
the study UTI, history of urothelial cancer, urolithiasis, stress 
incontinence, interstitial cystitis, pelvic organ prolapse (≥ III 
grade), prior pelvic surgery or pelvic radiation treatment, un-
controlled narrow-angle glaucoma, pregnancy and demen-
tia. Furthermore, patients su�ering from MS should have 
been clinically stable for at least 3 months before their en-
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rollment, according to the Expanded Disability Status Scale 
(EDSS).

The study was designed as an open-label prospective in-
terventional trial without a control group. All participants 
provided an inform consent and the study was approved by 
the scienti�c and ethics committees of our institution. It was 
considered as unethical to include a placebo (or a non-ther-
apy) control group as the increased detrusor pressure could 
harm the UUT of the patients. On the other hand, previous 
studies on other antimuscarinics proved that the placebo 
e�ect is rather “limited” in such a cohort of neurological pa-
tients.

A 2-week wash-out period was requested, before enroll-
ment for patients under drug medication for the treatment 
of NDO. All patients underwent a �rst con�rmatory baseline 
UDS and �lled the SF-Qualiveen as a QoL questionnaire. Af-
terwards, all subjects received a treatment of 8 mg Fesotero-
dine daily for 3 months. After this period, they repeated the 
UDS and SF-Qualiveen. Each UDS was performed with the 
same equipment at the same environment from the same 
clinician, unaware of the study hypothesis, according to ICS’ 
good urodynamic practices and terms.

The primary endpoint of the study was the change from 
baseline to end of treatment in maximum detrusor pressure 
(Pdetmax) during the �lling phase of the UDS and whether 
the use of Fesoterodine fumarate would decrease it. Sec-
ondary endpoints included changes from baseline to end of 
treatment in other urodynamic variables, particularly blad-
der capacity and bladder compliance. By analyzing the ques-
tionnaires, QoL, pre and post-treatment, was evaluated.

This was a pilot study since Fesoterodine fumarate has never 
been used in patients with NDO. Statistical analysis has been 
performed with the use of SPSS v.26.

RESULTS
One hundred thirty-seven patients were recruited and 124 
of them, 68 males and 56 females, completed the study. Of 
included patients, 95 had SCL (60 paraplegics, 35 tetraple-
gics) and 29 MS. There was no statistical di�erence at base-
line among the tested urodynamic parameters throughout 
the groups (p> 0.05). The urodynamic parameters Pdetmax, 
bladder capacity and compliance, were estimated for the 
whole group before and after treatment and were proved 
to be statistically di�erent when compared to the baseline 
(p< 0.001 for all variables), according to Wilcoxon test for a 
non-parametric sample. Changes in urodynamics parame-
ters were also signi�cant in each of the paraplegic, tetraple-
gic and MS groups (p< 0.001).

According to all the domains of SF-Qualiveen, QoL also im-
proved. There was a signi�cant di�erence in SF Qualiveen 

score after treatment with Fesoterodine in all patients inde-
pendently of the diagnosis (Table I).

INTERPRETATION OF RESULTS
According to our knowledge, this is the �rst study that eval-
uated the e�cacy of Fesoterodine fumarate in neurogenic 
patients. The results of our study suggest that this treatment 
can improve crucial urodynamic parameters, which are mir-
rored in a more acceptable function of the lower urinary 
tract. Furthermore, this bene�cial e�ect seems to be inde-
pendent of the underlying neurological disease, as the im-
provement was statistically signi�cant not only in the whole 
group but also in each special subgroup analysis.

CONCLUDING MESSAGE
Fesoterodine fumarate is an e�cacious drag in patients with 
SCL and MS, as it signi�cantly decreases detrusor pressure, 
increases bladder capacity and compliance, and improves 
QoL of the patients.

FIGURE 1

Table I. Di�erences between SF Qualiveen scores before and after treat-
ment among patients according to their diagnosis
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HYPOTHESIS / AIMS OF STUDY
Overactive bladder syndrome (OAB) is often provoked by 
external cues. One particularly provocative stimulus is exter-
nal cold. We have introduced the term acute cold-induced 
urgency (ACIU) for this phenomenon. ACIU evoked by every-
day cold stimuli is a frequent complaint of patients with OAB, 
wet or dry, but is also common in healthy individuals. Based 
on literature, around 50% of patients presenting with OAB 
experience urgency upon daily life cold exposure events 
(1,2). Despite epidemiological evidence linking aggravation 
of OAB to cold environmental temperatures, as well as exten-
sive anecdotal evidence from urological practice (1), acute 
external cold-induced bladder responses have never been 
directly and systematically documented in humans. ACIU 
can be reliably evoked with brief, non-painful cold stimuli, 
even in anesthetized animals, and concomitantly measured 
using cystometry (3). This indicates that ACIU is a conserved 
re�ex rather than subconscious conditioning. ACIU critical-
ly depends on the activity of the cold-activated ion channel 
Transient Receptor Potential M8 (TRPM8) (3). These preclini-
cal results represent proof-of-concept that ACIU can be ob-
jectively measured to serve as a novel diagnostic tool, and 
that TRPM8 is a potential therapeutic target to treat ACIU 
symptoms, and form the starting point of the current pro-
ject. 

The overall aim of the project is to translate these fundamen-
tal �ndings towards clinical applications, in order to improve 
the diagnosis, strati�cation and treatment of urinary urgen-
cy in patients. 

The primary goal of this pilot project is to establish that 
ACIU can be provoked during urodynamic investigations 
in humans, and to determine the cold stimulus that is most 
prone/or convenient to evoke ACIU.

STUDY DESIGN, MATERIALS AND METHODS
In this pilot study we randomly selected 21 novel patients 
presenting in our outpatient clinic with complaints of urgen-
cy and/or urgency-incontinence. We only selected OAB pa-
tients because, based on literature, 50% of them experience 
urgency upon external cold (1,2).  

After obtaining written informed consent,  patients were 
asked to �ll out an International Consultation on Inconti-
nence Modular Questionnaire (ICIQ QoL and OAB), as well 
as a Cold Sensitivity Questionnaire (CSQ), a self-constructed 
questionnaire containing four questions about the in�uence 
of cold stimuli on lower urinary tract symptoms.   

All patients underwent a standard urodynamic test, which 
was immediately followed by a repeat test during which ACIU 
was provoked, using a protocol adapted from our ACIU pro-
tocol established in our preclinical studies (3). The subject’s 
bladder was �lled to 80% of its capacity, at which point the 
infusion was halted. Subsequently, the subject was exposed 
to three distinct localized cold stimuli that are known to 
cause strong TRPM8-mediated cool sensations: immersion of 
one foot in 38°C-water during 30s immediately followed by 
immersions in 20°C-water for 30s, blowing a stream of cool 
air over the face for 30s, application of acetone on the skin 
of one forearm. These stimuli were applied in random order 
with 1-minute intervals, and the experiment was terminated 
when a voiding was evoked or all stimuli had been applied. 
Both subjective responses as well as urodynamic responses 
(detrusor contraction ≥ 15cmH2O; voiding) were recorded.

RESULTS
A total of 21 patients were enrolled in the study, 12 women 
and 9 men. When asked, 16 patients reported to experience 
an aggravation of their symptoms when exposed to cold 
stimuli, 5 patients did not experience ACIU. Thirteen patients 
(62%) showed a response on one or two of the cold stim-
uli, 8 patients did not show any subjective or urodynamic 
response. Of the 5 patients who did not experience ACIU in 
daily life, only one did not have a subjective or urodynam-
ic response on the cold stimuli. Five patients (23.8%) had a 
subjective response on the acetone stimulus, of which one 
female patient had a detrusor contraction which evoked 
voiding. This patient did not receive the other two stimuli.  
Four patients (19%) had a subjective response on the cold 
air stimulus and one patient had a detrusor contraction on 
urodynamic investigation. Eight patients (38%) had a subjec-
tive response on the cold water stimulus of which three pa-
tients had a detrusor contraction as well. Only three patients 
(14%) showed response on two stimuli. Two of them had a 
subjective response on the cold air and cold water stimulus. 
One patient had a subjective response on acetone and cold 
water.
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INTERPRETATION OF RESULTS
In our study 8 patients (38%) did not have any response on 
the cold stimuli. But 7 of those patients told us to experience 
an aggravation of their OAB symptoms when exposed to 
cold stimuli in daily life. Sixty-two percent showed a reaction 
on a cold stimulus of which the cold water stimulus was the 
most provocative stimulus with the most response (8/13 – 
62%). Three of those subjective responses were associated 
with a detrusor contraction  ≥ 15cmH2O. The cold water 
stimulus is known to be a very strong stimulus for activation 
of TRPM8 (3).

CONCLUDING MESSAGE
Based on the outcome of this experiment, we established 
that ACIU can be objectively measured in humans, using 
OAB patients as primary subjects. We determined that the 
cold water stimulus is the most provocative cold stimulus 
and this will be used to further standardize the ACIU proto-
col. We will use this ACIU test to evaluate ACIU occurrence 
and severity in various urological patient populations (pa-
tients with OAB, multiple sclerosis patients, patients with 
urinary stress incontinence and healthy controls).
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HYPOTHESIS / AIMS OF STUDY
The clinical relevance of the ratio NGF/creatinine in urine as a 
biomarker for overactive bladder syndrome (OAB) diagnosis 
is a matter of debate. ProNGF, the precursor form of nerve 
growth factor (NGF) was recently found to possess degen-
erative roles by signalling through its receptor p75NTR. The 
present study aims to identify the changes in concentration 
of NGF and proNGF, and the soluble factors involved in their 
proteolysis in the urine of an aging female population with 
OAB.

STUDY DESIGN, MATERIALS AND METHODS
Cross-sectional study in which urine samples were obtained 
from 20 females of 50-80 years of age with OAB and from 20 
controls of the same age group. Analyses were carried out 
with highly speci�c ELISA and enzymatic kits. Participants 
completed a full clinical evaluation and validated self-re-
ported questionnaires: Overactive Bladder Symptom Score 
(OABSS), International Consultation on Incontinence Ques-
tionnaire-Short Form (ICIQ-SF), and Incontinence Impact 
Questionnaire (IIQ-7),as well as a one-day voiding diary.

RESULTS
The average age in the OAB group was expectedly higher 
than control (68.9 ± 11.38 vs 56.25 ± 5.22 years in controls) 
(p<0.001). There was no signi�cant di�erence in demo-
graphics and vital signs parameters between controls and 
OAB subjects. Total questionnaires’ scores re�ecting OAB 
symptom severity and its impact on quality of life were sig-
ni�cantly higher in the OAB group. (Table 1) NGF ELISA kit 
speci�city was con�rmed. We found that the proNGF/NGF 
ratio was signi�cantly doubled in the OAB group. Enzymatic 
activity of MMP-7, the main enzyme responsible for extracel-
lular maturation of proNGF, was signi�cantly increased in the 
OAB group, however, this was counteracted by several-folds 
increase in the MMP-9 responsible for NGF proteolysis. On 
the other hand, nitric oxide and PGE2, two factors increasing 
expression and activity of MMP-9, also displayed higher con-
centrations in urine of OAB patients. (Table 1) Receiver op-
erating characteristic (ROC) showed that proNGF/NGF ratio 
has high sensitivity for OAB diagnosis where the area under 
the curve was 0.731 (p= 0.08, 95% CI= 0.514-0.948).
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INTERPRETATION OF RESULTS
The increase of proNGF/NGF ratio in OAB patients in aging 
female population could be a result of disturbances in the 
proteolytic activity. This increase could originate from the 
increased activity of MMP-9, enhancing NGF proteolysis 
in OAB. Local tissue factors in the bladder such as NO, ATP 
and PGE2 that increase due to metabolic stress can induce 
changes in proteolytic enzymes of proNGF/NGF which in 
turn can a�ect proNGF/NGF balance. Previous studies have 
focused on the inhibition of proNGF maturation as a princi-
pal lead to proNGF/NGF imbalance. However, in this report 
NGF degradation could equally contribute to proNGF/NGF 
imbalance in OAB.

CONCLUDING MESSAGE
The ratio ProNGF/NGF could constitute a more reliable bio-
marker for OAB rather than NGF level alone. Increased NGF 
degradation by MMP9 suggests that MMP9 inhibitors may 
constitute a new therapeutic target to explore for OAB.

FIGURE 1

Table 1
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HYPOTHESIS / AIMS OF STUDY
Antimuscarinics, also known as oral anticholinergics, form 
the �rst-line of pharmacotherapy for overactive bladder 
(OAB). Among older adults (65 years of age or older), the 
use of antimuscarinics must be carefully considered due to 
known impacts of cumulative anticholinergic exposure (“an-
ticholinergic burden”), including increased risk of falls/frac-
tures, and cognitive concerns. However, little is known re-
garding the extent of anticholinergic burden among nursing 
home residents with OAB. This study aimed to characterize 
the prevalence of and factors associated with cumulative an-
ticholinergic burden among long-stay nursing home (LSNH) 
residents with OAB.

STUDY DESIGN, MATERIALS AND METHODS
The study involved retrospective analysis of the Minimum 
Data Set (MDS) – linked Medicare claims data from 2013-
2015, involving Parts A, B and D. LSNH residents (de�ned as 
having least 1 nursing home episode lasting at least 101 con-
secutive days), aged 65 years or older at index date (nursing 
home admission) were identi�ed as having OAB based on 
the ICD-9/10 codes in inpatient or outpatient settings, or a 
claim for an OAB-speci�c medication (darifenacin, fesotero-
dine, oxybutynin, solifenacin, tolterodine, trospium chloride, 
mirabegron, onabotulinumatoxinA) based on prescription 
�ll records/CPT codes during the study period. Additionally, 
all individuals were required to have medical/pharmaceuti-
cal coverage 6 months before and a minimum of 12 months 
following admission, and at least 180 days of nursing home 
stay after the 100th day of admission. The follow-up of 180 
days post 100th day of admission was selected to capture 
anticholinergic burden because medication exposure in this 
study was ascertained using only Medicare Part D data, and 
medications for the �rst 100 days are usually covered by 
Medicare Part A.

Anticholinergic medication use was assessed over a 6-month 
period starting from the 100th day of admission, and anticho-
linergic burden was de�ned using the 4-point Anticholiner-
gic Cognitive Burden (ACB) scale [range: 0 (none) – 3 (severe) 
anticholinergic activity]. Cumulative anticholinergic expo-
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sure was calculated as a product of the standardized daily 
dose (SDD) and the ACB scale score of individual medications 
to yield a drug- and patient-speci�c measure of standardized 
daily anticholinergic exposure (SDACE). The SDACE for mul-
tiple medications was then used to estimate a Summative 
Standardized Daily Anticholinergic Exposure (SumSDACE) 
measure across all 6-months of follow-up per patient. The 
anticholinergic burden was categorized as no (0), low (1-89), 
moderate (90-499) or high (500 and greater), based on the 
distribution of SumSDACE scores. The Andersen Behavioral 
Model (ABM) was used to identify the predisposing (age, sex, 
race/ethnicity, marital status), enabling (dual eligibility, ge-
ographical region, urban-rural residence) and need factors 
(baseline co-medications such as anticholinergics, antide-
pressants, antipsychotics, anti-hypertensives; comorbidities 
such as fall/fracture, neurogenic bladder, multiple sclerosis, 
Elixhauser comorbidities, BMI, urinary incontinence, bow-
el incontinence, cognitive performance, depressed mood 
indicator) associated with high cumulative anticholinergic 
burden. These factors were selected based on past literature 
and availability in Medicare and MDS databases.

Descriptive statistics were used to summarize the prevalence 
and distribution of the anticholinergic burden among LSNH 
residents with OAB. The analysis included bivariate com-
parisons across levels of cumulative anticholinergic burden 
based on SumSDACE scores. Di�erences between the vary-
ing levels of cumulative anticholinergic burden were evalu-
ated via Analysis of Variance (ANOVA) and chi-squared tests, 
for continuous and categorical variables, respectively. Two 
multivariable logistic regression models were developed. 
The logistic regression model aimed to identify the predic-
tors of anticholinergic burden by grouping the outcome into 
two levels - moderate/high (90 and greater) vs low/no (0-89) 
anticholinergic burden. The multinomial logistic regression 
model evaluated the predictors of moderate (90-499) and 
high (500 and greater) burden compared to low burden (1-
89). Both models were adjusted for factors included in the 
ABM framework.

RESULTS
A total of 124,345 individuals were identi�ed as LSNH resi-
dents with OAB; 45.4% of patients were 85 years of age or 
older, 72.7% were female, and 87.3% were non-Hispanic 
White. Of them, 123,308 patients (99.1%) had at least one 
medication claim during follow-up and formed the analyt-
ical sample. Most (87.2%) of these patients had some an-
ticholinergic burden; 12.8% had none, 18.0% had low, 41.9% 
had moderate, and 27.3% had high cumulative anticholiner-
gic burden. The distribution of burden levels varied by sever-
al predisposing, enabling, and need factors. 

Results from the logistic regression revealed several factors 
associated with moderate/high vs low/no burden (Table 1). 
Among the predisposing factors, age was negatively associ-
ated with moderate/high burden (age 75–84 years: odds ra-

tio [OR] 0.75; 95% CI 0.72 - 0.78]; 85 years and older: OR 0.64; 
95% CI 0.61 - 0.67), whereas females were positively associ-
ated with having moderate/high burden compared to males 
(OR 1.25; 95% CI 1.21 - 1.29). Compared to non-Hispanic 
Whites, Blacks, Hispanics and other racial groups were less 
likely to have moderate/high burden. Of the enabling fac-
tors, dual eligibility increased the likelihood of having mod-
erate/high burden (OR 1.16; 95% CI 1.13 - 1.20). The odds 
of having moderate/high burden signi�cantly decreased 
among LSNH residents located in the Northeast (OR 0.89; 
95% CI 0.86 - 0.93) and West regions (OR 0.82; 95% CI 0.78 
- 0.86) compared to South, and residence in urban vs rural 
areas (OR 0.83, 95% CI 0.81 - 0.86). Among the need factors, 
history of multiple sclerosis, neurogenic bladder, Elixhaus-
er comorbidities (such as heart failure, cardiac arrhythmias, 
hypertension, diabetes, depression, psychoses, obesity), 
baseline co-medication use including anticholinergics, high-
er BMI levels, occasional/frequent urinary incontinence and 
depressed mood indicators increased the odds while cogni-
tive impairment, bowel incontinence reduced the odds of 
having moderate/high burden. 

These �ndings were maintained and often strengthened in 
the multinomial logistic regression model (Table 2). Females 
were positively associated with having moderate vs low bur-
den (OR 1.16; 95% CI 1.11 - 1.21) and high vs low burden (OR 
1.40; 95% CI 1.33 - 1.46), whereas older age groups  and non-
White race were negatively associated with higher burden 
levels. With respect to enabling factors, dual eligibility signif-
icantly increased the likelihood of moderate and high bur-
den levels, whereas Northeast and West (vs South) regions as 
well as residence in urban (vs rural) areas decreased the like-
lihood of having moderate and high burden levels. Of the 
need factors, prior history of multiple sclerosis, neurogenic 
bladder, Elixhauser comorbidities, baseline co-medication 
use, higher BMI levels, and occasional/frequent urinary in-
continence were positively associated with the likelihood of 
moderate and high burden, while cognitive impairment de-
creased the likelihood of higher burden. Overall, a dose-re-
sponse relationship was observed with respect to the mag-
nitude of association for high vs low burden compared to 
moderate vs low burden for all predisposing and enabling 
factors, and the above need factors.

INTERPRETATION OF RESULTS
Results from this national-level study using nursing home 
–linked Medicare data suggests that nearly 90% of LSNH 
residents with OAB were exposed to varying levels of an-
ticholinergic burden. Although increasing age is often con-
sidered associated with increasing anticholinergic burden, in 
the present study, younger age in addition to prior history of 
co-medications and several comorbidities were signi�cantly 
associated with moderate and or high anticholinergic bur-
den.



S342 • ICS 2020

Session 29 (Podium Short Oral) - OAB: Medication and Sensation: Abstracts 439-450

CONCLUDING MESSAGE
Anticholinergic burden is prevalent among LSNH residents 
with OAB and raises concerns regarding prescribing prac-
tices in these patients because of the potential adverse ef-
fects of anticholinergics. Concerted e�orts are needed to re-
duce anticholinergic burden in this population, particularly 
among those with underlying comorbidities.

FIGURE 1

FIGURE 2
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HYPOTHESIS / AIMS OF STUDY
It is advisable to consider ophthalmological disorders in 
women with overactive bladder (OAB) before the adminis-
tration of pharmacological treatment in order to avoid iatro-
genesis in ocular pathology.

Objectives: To describe the risk of dry eye or de novo con-
junctivitis with di�erent overactive bladder treatments in 
women.

STUDY DESIGN, MATERIALS AND METHODS
Retrospective multicenter observational study of 1203 wom-
en treated for overactive bladder (OAB) before January 1st, 
2019. Patients should have undergone at least an ophthal-
mologic review in the last year. Patients with amaurosis, am-
blyopia and retinal pathology were excluded. 

The patients were divided into three groups according to 
their ophtalmological background: 

GA (n = 255): patients with OAB and non-glaucoma eye dis-
ease; 

GB (n = 681): patients with OAB without ocular pathology; 

GC (n = 267): patients with OAB and glaucoma. 

Di�erent OAB treatments were analysed (subgroups): 

1: Onabotulinum toxinA, 

2: Fesoterodine, 

3: Mirabegron, 

4: Oxybutynin, 

5: Pelvic �oor muscle training (PFMT), 

6: Solifenacine, 

7: Tolterodine. 

Variables: age, BMI, evolution time, ASA, secondary diagno-
ses, eye health evolution. 

Descriptive statistics, Student's t, Chi2, Fisher, ANOVA, mul-
tivariate analysis, risk analysis; p <0.05 was considered sig-
ni�cant.

RESULTS
Mean age 64.48 years (range 19-85), lower in GB. Lower in GB; 
GA: average 70 years (41-82), lower in GA2: average GB 61.78 
years (19-85), there were no di�erences in the subgroups; 
GC: average 66.02 years (49-78), was lower in GC1 and GC5. 

In the general sample, OAB treatment does in�uence the ap-
pearance of de novo eye disease. 

The risk of dry eye or conjunctivitis for each treatment in the 
general sample are:

- Fesoterodine: the risk is 0,12 less;

- Mirabregon: not signi�cant;

- Oxybutynin: ethe risk is 0,53 less;

- PFMT: not signi�cant;

- Solifenacine: the risk is 2,10 higher;

- Tolterodine: not signi�cant. 

* Group A: higher risk with solifenacin (7.32), fesoterodine 
(4.80), oxybutynin (4.26),  mirabregon (2,75) and less with 
tolterodine (1,86).

* Group B: lower risk with oxybutynin (0,505), PFMT (0,279) 
and solifenacine (0,059). 

* Group C: no treatment showed a statistical signi�cant in�u-
ence on the appearance of de novo ocular pathology.

Psychiatric pathology: depression (%): GA-48.78, GB-21.95, 
GC-29.27; 

Anxiety (%): GA-71.43, GB-21.43, GC-7.14%. 

Fibromyalgia (%): GA-19.23, GB-30.77, GC-50.00. 

Prolapse (%): GA-5.88, GB-35.29, GC-58.82%.

INTERPRETATION OF RESULTS
It is well described that anticholinergics should be avoided in 
patients with high intraocular pressure, and that dry mouth 
and blurred vision may be disturbing side e�ects leading 
to treatment withdrawal. However, other ophthalmolog-
ical disorders may also appear, like dry eye and recurrent 
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conjunctivitis. Patients with glaucoma received more often 
PFMT for this reason, and patients with other ophtalmolog-
ical disorders were more frequenlty treated with anticholin-
ergics (Solifenacine, Oxybutynin, Tolterodine and Fesotero-
dine). On the other side, botulinum toxin and mirabegron 
were more often indicated in the group of patients with no 
ophtalmological background, but a higher incidence of dia-
betes mellitus was found in this group that could in�uence 
the treatment choice.

CONCLUDING MESSAGE
After 3 months of OAB treatment, nearly half of women suf-
fered dry eye or de novo conjunctivitis, more frequently if 
they had no previous ophthalmic problem. They appeared 
sooner with oxybutynin and later with fesoterodine and mi-
rabegron. If patients had previous ocular pathology other 
than glaucoma, all OAB treatments favored dry eye or con-
junctivitis, but they were more frequent with solifenacine.

Funding None Clinical Trial No Subjects Human Ethics Committee
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INCREASED SENSATION IN RESPONSE TO THE 
SIGHT OR SOUND OF RUNNING WATER IN 
INDIVIDUALS WITH OVERACTIVE BLADDER
Swavely N1, Koirala P1, Sivagnanalingam U1, Maddra K1, Li R2, Egenberger K2, 
Roberts S2, Weprin S1, Stothers L3, Speich J2, Klausner A1

1. Virginia Commonwealth University, Department of Surgery/Division of 
Urology, 2. Virginia Commonwealth University, Department of Mechanical & 
Nuclear Engineering, 3. University of British Columbia, Department of Urologic 
Sciences

HYPOTHESIS / AIMS OF STUDY
The sight or sound of running water can trigger urinary ur-
gency in some individuals with overactive bladder (OAB) 
[1]. There are limited studies investigating the e�ects of au-
dio-visual stimuli on the sensation of bladder fullness. The 
purpose of this study was to test the hypothesis that individ-
uals with OAB experience greater increases in bladder sen-
sation in response to the sight and sound of running water 
compared to individuals without OAB.

STUDY DESIGN, MATERIALS AND METHODS
Participants were recruited into a prospective oral hydration 
study. Participants completed the International Consulta-
tion on Incontinence Questionnaire on OAB (ICIq-OAB), and 
their responses to question 5a about how often they rush 
to the toilet were used to divide them into groups with OAB 
(5a≥2) and without OAB (5a=0). Participants also completed 
a standardized trigger survey asking how often the sight or 

sound of running water makes them rush to the toilet using 
the same 0-4 scale as the ICIq-OAB (0=never, 1=occasionally, 
2=sometimes, 3=most of the time, and 4=always). After �ll-
ing out both the ICIq-OAB and trigger surveys, participants 
completed an oral hydration protocol with three complete 
bladder �ll and void cycles (Fill1-Fill3). They drank 2L Gato-
rade G2 as quickly as possible during Fill1 and replaced the 
volume voided by drinking an equivalent volume of water 
during the beginning of Fill2 and Fill3 in order to maintain 
maximum diuresis. Throughout �lling, participants recorded 
their sensation of bladder fullness on a 0%-100% scale us-
ing a previously-developed tablet-based sensation meter [2, 
3]. After reaching 50% sensation during Fill1 and Fill3, par-
ticipants watched a 3-minute trigger video showing sights 
and sounds of �ushing toilets, running water, fountains, rain, 
waterfalls and swimming. (Fig. 1). The change in percent sen-
sation from the beginning to the end of the trigger video 
was calculated for each group. Fisher’s exact test was used to 
identify statistical associations between participant groups.

RESULTS
Trigger Survey Results: Twelve individuals without OAB and 
eleven individuals with OAB completed the trigger survey. 
All twelve individuals without OAB reported minimal re-
sponses to the sight or sound of running water (score of 0 or 
1), while 10 of 11 individuals with OAB reported heightened 
responses (score of ≥2). A response of ≥2 was signi�cantly 
associated with OAB (Fisher’s exact test, p<0.05). 

Trigger Video Results: Fourteen individuals without OAB and 
eleven with OAB completed the hydration study and were 
exposed to the trigger. Fill1 was slower than Fill3 for each 
group (10 vs. 17 ml/min for those without OAB, and 6 vs 14 
ml/min for those with OAB, p<0.05).  During both Fill1 and 
Fill3, none of the individuals without OAB exhibited an in-
crease in sensation of ≥30% during the trigger video. In con-
trast, two of the eleven (18%) individuals with OAB reported 
a sensation increase of ≥30% during the trigger video in the 
slower Fill1, and four of eleven (36%) reported an increase 
of ≥30% during the trigger video in the faster Fill3.  This in-
crease of ≥30% in bladder sensation during the trigger video 
in Fill3 was signi�cantly associated with OAB (p<0.05)

Correlation Between Trigger Survey and Trigger Video Re-
sults: Changes in sensation during the trigger video were 
also compared to trigger survey responses. All four individu-
als (100%) that exhibited an increase of ≥30% sensation dur-
ing the trigger video in Fill3 responded with a survey score 
of ≥2 for the sight or sound of running water. In contrast, six 
of nineteen individuals (32%) that exhibited a <30% change 
in sensation during the trigger video in Fill3 responded with 
a survey score of ≥2 for the sight or sound of running water. 
A sensation increase of ≥30% during the trigger video was 
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signi�cantly associated with greater survey responses for the 
sight or sound running water during Fill3 (p<0.05).

INTERPRETATION OF RESULTS
The results of this study suggest that some participants with 
OAB may have heightened sensation due to audio-visual 
stimuli of running water compared to individuals without 
OAB. Heightened responses to the trigger video of running 
water correlated with the trigger survey question results, in-
dicating that individuals are aware of their sensitivity to this 
environmental trigger of urgency.

CONCLUDING MESSAGE
The results of this study indicate that the incorporation of en-
vironmental triggers into a non-invasive hydration protocol 
may help identify an OAB subgroup a�ected by triggers of 
urgency such as the sight or sound of running water. Further 
research is needed to understand the e�ects of environmen-
tal triggers on bladder sensation in individuals with OAB.

FIGURE 1

Figure 1
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THE OVERACTIVE BLADDER BIOMECHANICAL 
SPECTRUM: A METHOD FOR PINPOINTING 
AN INDIVIDUAL BASED ON DYNAMIC 
ELASTICITY AND SPONTANEOUS RHYTHMIC 
CONTRACTIONS DURING FILLING
Cullingsworth Z1, Li R1, Klausner A1, Speich J1

1. Virginia Commonwealth University

HYPOTHESIS / AIMS OF STUDY
Overactive bladder (OAB) is a multi-factorial progressive 
syndrome [1] in many individuals, and the severity is quan-
ti�ed using voiding diaries and validated, subjective ques-
tionnaires. However, there is no currently available objective 
method to identify the degree of OAB. Recent studies have 
used signal analysis techniques such as Fast Fourier Trans-
form (FFT) analysis to objectively quantify the amplitude 
and frequency of spontaneously rhythmic contractions 
identi�ed as Detrusor Overactivity (DO) [2]. Furthermore, 
comparative-�ll urodynamics has been used to identify and 
quantify acute dynamic elasticity that is present in individu-
als without DO and diminished or absent in individuals with 
DO [3]. Dynamic elasticity is characterized by a reduction in 
vesical pressure (Pves) (loss of elasticity) during a bladder 
�ll due to strain-induced stress softening (strain softening) 
caused by previous �lling and passive emptying of the blad-
der, and a return of Pves (restoration of elasticity) during a 
�ll caused by active voiding during the previous �ll [3]. The 
purpose of the present study was to develop a method to 
pinpoint an individual on an OAB spectrum based on both 
their level of dynamic elasticity and the magnitude of any 
rhythmic contractile activity.

STUDY DESIGN, MATERIALS AND METHODS
Participants with and without OAB were recruited into a pro-
spective comparative-�ll urodynamics study. OAB was deter-
mined based on response to the urgency question (Question 
5A) of International Consultation on Incontinence Question-
naire on OAB (ICIq-OAB). The urgency question asks “How of-
ten do you have to rush to the toilet to urinate?”  Individuals 
were considered to have OAB if 5a≥3 and considered to have 
no OAB if 5a=0. In the study two biomechanical properties of 
the bladder were calculated for each participant: the dynam-
ic elasticity index and the maximum rhythmic amplitude.  
The dynamic elasticity index was calculated using previously 
published methods [3] by measuring pre-strain-softening 
pressure, post-strain softening pressure, and reversal pres-
sure in comparative urodynamic �lls. The dynamic elasticity 
index was de�ned as the sum of the loss in Pves due to strain 
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softening (pre - post) and the gain in Pves due to restoration 
of elasticity (reversal - post) divided by the change in per-
cent capacity used to cause strain softening in the protocol 
(40% capacity). The maximum rhythmic amplitude of Pves 
was determined in the frequency range 1.75 and 8.0 cycles/
minute for each participant using a previously developed 
FFT algorithm [2]. For each participant, maximum rhythmic 
amplitude was plotted on the Y-Axis and the dynamic elas-
ticity index was plotted on the X-Axis.

RESULTS
Based on responses to the ICIq-OAB 5a question, there were 
13 participants with OAB and 15 without OAB. The average 
dynamic elasticity index was 0.03±0.05 cm-H2O/%capacity 
(range -0.36 to 0.32 cm-H2O/%capacity) for participants with 
OAB and 0.08±0.04 cm-H2O/%capacity (range -0.23 to 0.39 
cm-H2O/%capacity) for individuals without OAB.  Average 
rhythmic amplitude participants with OAB was 2.3±0.4 cm-
H2O (range 0.8 to 5.5 cm-H2O) and 1.6±0.5 cm-H2O (range 
0.2 to 7.4 cm-H2O) for participants without OAB.  The com-
bined plot generates a widely distributed spectrum (Fig1A 
and Fig1C) for participants with OAB which appears more 
narrowly distributed in participants without OAB (Fig1B 
and Fig1C). When both datasets were analyzed together, 
those with maximum rhythmic amplitude >1 cm-H2O were 
more likely to have OAB (Fig1C, above horizontal blue line, 
p=0.006).

INTERPRETATION OF RESULTS
When the dynamic elasticity index is plotted against the 
maximal Pves rhythmic amplitude obtained from compar-
ative �ll urodynamics, individuals with OAB appear to be 
more widely distributed, creating an OAB spectrum. This 
spectrum allows an individual’s position on the spectrum to 
be pinpointed objectively. In contrast, individuals without 
OAB appear to have a narrower distribution, highlighting the 
potential bene�t of the OAB spectrum.

CONCLUDING MESSAGE
The generation of an OAB spectrum using bladder biome-
chanical properties of the dynamic elasticity index and the 
maximum Pves rhythmic amplitude obtained from compar-
ative �ll urodynamics may enable improved phenotyping 
of individuals with OAB. However, further research will be 
required to determine the clinical utility of this novel OAB 
spectrum.

FIGURE 1
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IMPACT OF BOTULINUM TOXIN-A ADD 
ON FOR WOMEN WITH REFRACTORY 
INTERSTITIAL CYSTITIS/BLADDER PAIN 
SYNDROME SCHEDULED FOR HYALURONIC 
ACID INSTILLATION: IMPROVEMENT 
CRITERIA AND QUALITY OF LIFE
Rasheed M1, Bendary M1, Damhougy M2, Radwan M3

1. Tanta university, Faculty of Medicine, Egypt, 2. Tanta Insurance Hospital 
Egypt, 3. Tanta University Faculty of Medicine Egypt

HYPOTHESIS / AIMS OF STUDY
Interstitial cystitis/ Bladder Pain Syndrome (IC/BPS) is a chron-
ic progressive disease of unknown etiology, characterized by 
pelvic pain accompanied by urinary storage Symptoms (ur-
gency, frequency and nocturia) (1). The most accepted po-
tential mechanism leading to IC/BPS is Injury or dysfunction 
of the glycosaminoglycan (GAG) layer of the urothelium with 
di�usion of urine toxins leading to sensory nerve activation, 
mast cell stimulation and bladder in�ammation (1). 
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Intravesical instillation of Hyaluronic Acid (HA) has been pro-
posed as a possible treatment of IC/BPS. HA may promote 
regeneration of GAG layer. Moreover, HA seems to have in-
hibitory action on mast cell degranulation (1). HA is weekly 
installed in the bladder till signi�cant improvement of symp-
toms, which takes several weeks to achieve (1).

On the other hand, botulinum toxin-A is a fast e�ective 
well-tolerated, and safe treatment modality for patients with 
IC/BPS. It has very good outcomes in controlling pain symp-
toms and treating bladder ulcers (2). As the botulinum tox-
in-A e�ect does not exceed nine months, 88% of cases need 
to repeat the procedure (2).

The e�ects of Interstitial cystitis/ Bladder Pain Syndrome (IC/
BPS) on psychological functioning and quality of life (QoL) 
are prevalent, insidious and damaging. Patients of IC/BPS 
have signi�cant pelvic pain, sleep dysfunction, depression, 
anxiety and poor quality of life (3).

The aim of the present study is to evaluate the improvement 
criteria and Quality of life changes of combined intravesical 
injection of Botulinum Toxin-A with Hyaluronic Acid instilla-
tion for women complaining of refractory Interstitial Cystitis/
Bladder syndrome. A prospective randomized study.

STUDY DESIGN, MATERIALS AND METHODS
Between January 2017 till December 2019, thirty four wom-
en with IC/BPS according to the European Society for the 
Study of Interstitial Cystitis (ESSIC)(3) were enrolled in the 
present study. Eligible participants were at least 18 years old 
with self reported bothering urinary frequency, nocturia, ur-
gency and pelvic pain for at least 6 months. 

Exclusion criteria included pregnancy, urogenital problems 
(congenital anomalies, infection or stones), malignancy, or 
concomitant anti-coagulants.

Following the University ethical standards and a clear writ-
ten consent, all women were evaluated clinically with rou-
tine laboratory tests and abdomino-pelvic ultrasound. Cys-
toscope with hydrodistension was carried out at least one 
month before starting the treatment regimens. Bladder 
biopsy was taken in some cases (11 cases) with suspicious 
bladder granulation. 

The study cases were randomly divided into two groups. 17 
women each group. All cases treated with intravesical instil-
lation of 40 mg/50 ml of Hyaluronic acid every two weeks 
for twelve sessions. Patients of group (I) the �rst session 
was intra-vesical injection of 200 units of botulinum toxin-A 
(BTX-A) under local anesthesia. The 200 units BTX-A injected 
submucosally in 20 points of the super�cial muscles of the 
bladder including the trigone. The second treatment session 
of group (I) (after 2 weeks) continue as group (II) protocol; 
(12) HA instillation every two weeks. All cases were evaluat-

ed after two weeks for any side e�ects or co-incidental mor-
bidity

All cases of the present series were asked to �ll in the fol-
lowing questionnaires before treatment, at the 3rd month 
follow up visit and at the end of study (6 months). These in-
clude, voiding diaries for 4 days, pelvic pain on visual ana-
logue scale (0-10 VAS), International Cystitis Symptom Index 
and Problem Index (ICSI & ICPI), the Pelvic Pain Urgency/
Frequency Patient Symptom Scale (PUF) , as well as, the can-
didates quality of life, using Patient Health Questionnaire-9 
(PHQ-9) (1).

Sample size was calculated from web site: clinical.com/stats/
samplesize.aspx. Statistical analysis was performed with the 
student t-test, where p<0.05 was considered signi�cant (IBM 
SPSS statistics).

RESULTS
A total of thirty four women (age ranged 37-63 years) com-
pleted the study, 17 patients each group. The bladder patho-
logical study (11 biopsies) showed no abnormality away 
from in�ammatory and mast cells in�ltration. No cases of 
intolerance, side e�ects or complications were observed.

All patients of the present study completed the entire treat-
ment protocol, as well as, the entire questionnaires; before 
treatment, after 3 months and at the end of treatment (6 
months). On analyzing the mean values of pelvic pain scale 
on VAS, as well as, ICSI, ICPI, PUF and PHQ-9 questionnaires, 
a statistically signi�cant improvement after treatment was 
reported at 3rd and 6th month evaluation in both groups 
compared with baseline (table,1). Moreover, there is report-
ed faster and higher improvement in group (I) than group (II) 
women (table, 1).

In particular, the pain severity (VAS) was signi�cantly de-
creased from 8.47 ± 1.49 to 3.88 ± 2.42 to 2.88 ± 2.13 among 
group (I) cases at 3 (p=0.027) and 6 month (p=0.032) follow 
up visits respectively. Also, pain score (VAS) signi�cantly de-
creased from 8.62 ± 1.28 to 5.76 ± 1.43 to 4.32 ± 2.62 among 
group (II) cases after 3 (p=0.041) and 6 (p=0.009) months 
treatment. Moreover, there was signi�cant lower pain crite-
ria (VAS) among group (I) cases (BTX-A + HA) than group (II) 
women (HA alone) at 3 (p=0.041) and 6 months (p=0.022) 
(�gure 1).

Furthermore, during studying patients quality of life using 
PHQ-9, it improved signi�cantly from 9.65 ± 2.27 to 6.88 ± 
1.91 to 5.71 ± 1.52 in group (I) women after 3 (p=0.0002) and 
6 (p=0.020) months treatment respectively. Also, PHQ-9 im-
proved for group (II) cases from 9.82 ± 2.06 to 8.24 ± 1.79 
to 7.94 ± 1.92 at 3 (p=0.007) and 6 month (p=0.0007) evalu-
ation respectively. Moreover, we reported highly signi�cant 
improvement of patients quality of life (better PHQ-9) for 
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group (I) cases compared to group (II)  at 3 (p=0.014) and 6 
months (p=0.0005) (�gure, 1)

INTERPRETATION OF RESULTS
Hyaluronic acid intravesical instillation alone, was successful 
in management of pain and bladder storage symptoms for 
cases complaining of refractory interstitial cystitis/ bladder 
pain syndrome. Adding Botulinum Toxin-A in the present 
study gave signi�cantly faster and higher outcomes of pain 
relief, bladder storage symptoms  improvement, as well as, 
signi�cant improvement of quality of life than Hyaluronic 
acid alone.

CONCLUDING MESSAGE
In the current study, combination of Botulinum Toxin-A in-
jection with Hyaluronic Acid instillation in the treatment of 
refractory Interstitial Cystitis/Bladder Pain Syndrome seems 
to give signi�cantly faster, higher and satisfactory pelvic 
pain relief and urinary bothers and complaints improvement 
than Hyaluronic Acid alone. Moreover, the statistically signif-
icant improvement of quality of life among women received, 
Botulinum Toxin-A plus Hyaluronic Acid gave us solid lead 
for treatment strategy of refractory Interstitial Cystitis/Blad-
der Pain Syndrome.

FIGURE 1

FIGURE 2
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DETERMINANTS OF CONTRACTILE FUNCTION 
OF THE BLADDER WALL FROM CHILDREN 
WITH CONGENITAL ANOMALIES
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HYPOTHESIS / AIMS OF STUDY
Congenital anomalies associated with the lower urinary 
tract, such as posterior urethral valves (PUV), neuropathic 
bladders (i.e. myelomeningocoele) and bladder exstrophy, 
have long-term e�ects on bladder function, despite advanc-
es in surgical treatment and patient management.  Prelimi-
nary work with biopsy samples from exstrophy bladders un-
dergoing secondary repair showed extensive tissue �brosis 
and its replacement of smooth muscle.  However, there is 
no evidence of contractile failure of the remaining smooth 
muscle [1].  The underlying reason for the failure of bladder 
function associated with other congenital anomalies re-
mains unknown.  We hypothesised that increased �brosis is 
a signi�cant cause of bladder contractile failure for a range 
of congenital anomalies.  This was tested with in vitro exper-
iments on detrusor from children with and without congen-
ital anomalies by comparing the magnitude of contractile 
responses and histological measurement of smooth muscle 
and connective tissue content.

STUDY DESIGN, MATERIALS AND METHODS
Bladder biopsy samples were from six patient cohorts: i) nor-
mal bladder function (ureteric implantation, excision of ura-
chal cysts: n=14; 8 male, 6 female; median age 33 months); ii) 
PUV (n=12; all male; median age 61 months); iii) neuropathic 
bladder (n=10; 7 male, 3 female; median age 76 months); iv) 
secondary procedures for exstrophy repair (n=18; 12 male, 6 
female; median age 81 months); v) primary exstrophy repair 
(n=5; 4 male, 1 female; 1-3 days); vi) cloacal anomaly (n=4; 
all female; median age 65 months).  Ages were statistically 
similar for all cohorts, except those for primary exstrophy re-
pair. Biopsy samples were cut from the lateral bladder wall, 
the mucosa removed and placed in Ca-free Tyrode’s solution. 

A strip was immediately dissected (≈1 mm diam; 5 mm 
length) for functional experiments and any remaining tissue 
placed in 10% formaldehyde solution for histology.  The mus-
cle strip was superfused with Tyrode's solution (including 24 
mM NaHCO3/5% CO2, pH 7.4, 36°C) and isometric contrac-
tions recorded.  Nerve-mediated contractions (abolished by 
1 µM tetrodotoxin) were generated  by electrical �eld stimu-

lation (EFS) with 0.1 ms pulses delivered in 3-s trains at 1-24 
Hz.  Contractures to the cholinergic receptor agonist car-
bachol (0.1-30 µM) or the purinergic (P2X1) receptor agonist 
alpha, beta, ß-methylene ATP (ABMA, 10 µM) were generated 
in unstimulated preparations. Contraction magnitudes were 
normalised to cross-section area and quoted as mN.mm-2. 
Fixed samples were dehydrated, mounted in para�n blocks: 
5 µm sections were mounted on TESPA-coated glass slides 
and stained with Elastin van Gieson (collagen, red; elastin, 
black; muscle yellow/orange).  Smooth muscle and connec-
tive tissue (collagen/elastin) areas were measured with col-
our �lters in the Image-J program.  Three separate regions 
(50x50 µm) were analysed and the average used.

Data are mean ± SEM (n=number of biopsies).  Multiple data 
sets were analysed by ANOVA with Dunnett post-hoc tests 
to compare against data from normal bladders.  A Spearman 
rank-order correlation coe�cient, r, was calculated to assess 
association between variables.  Force-frequency or con-
centration-response curves were �tted to: T=(Tmax.x^m)/
(x^m+k^m); Tmax is the maximum response at high stimula-
tion frequency (f ) or agonist concentration (S); x is the di�er-
ent values of f or S; k is the value of x (frequency or carbachol 
concentration) required to achieve Tmax/2; m is a constant 
(^ represents raised to the power of m).  Curve-�tting used 
an iterative program (KaleidaGraph) to estimate Tmax and k 
values.  k-values for carbachol are equivalent to EC50 values 
and are expressed as pEC50 (=-logEC50).

RESULTS
Maximum contractions (Tmax) to EFS (�gure 1A) or car-
bachol stimulation (�gure 1B) were reduced in preparations 
from all congenital anomalies, except for cloacal anomaly, 
when compared to data from functionally normal bladders.  
The frequency-dependence of EFS contractions was similar 
in all preparations, as assessed by similar values of k.  The 
concentration-dependence to carbachol was also similar 
in all preparations, as assessed by pEC50 values, except for 
samples from neuropathic bladders where carbachol was 
more potent (pEC50 values greater; �gure 1C).  Contractile 
responses to 10 µM ABMA showed a similar pro�le to those 
with carbachol, i.e. smaller in preparations from all congen-
ital anomaly patients, except for those with cloacal anoma-
ly.  Atropine-resistant EFS contractions, at 16 Hz stimulation, 
were recorded in samples from all cohorts and the percent-
ages of the contraction in the absence of atropine were all 
similar (�gure 1D). The smooth muscle:connective tissue 
(SM:CT) ratios were greatest in detrusor from normal blad-
der function (2.29±0.37) and cloacal anomaly (2.12±0.40) 
cohorts, reduced to statistically similar values in the PUV 
(0.86±0.17), neuropathic (1.20±0.20) and secondary exstro-
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phy (0.56±0.07) cohorts and to even smaller values for the 
neonatal exstrophy (0.18±0.04) cohort.  A plot of EFS Tmax 
values as a function of SM:CT ratio (�g 2) showed a high de-
gree of positive association between the SM:CT ratio and 
contraction magnitude (r=0.95, p<0.05, n=7), or a coe�cient 
of determination (r^2) of 88%.

INTERPRETATION OF RESULTS
Reduced contractile function is a feature of detrusor smooth 
muscle obtained from children with a range of congenital 
disorders, except for cloacal anomaly.  Reduced function 
was observed whether contractions to agonists (carbachol 
or ABMA) or excitation of embedded nerves was used.  It is 
therefore unlikely that a particular pathway in contractile ac-
tivation was attenuated as the normalised reduction of force 
was similar in all modalities.  However, there was a signi�cant 
association between contraction magnitude and proportion 
of smooth muscle in the biopsy samples.  The value for the 
coe�cient of determination between contraction magni-
tude and SM:CT ratio was 88%.  This may be interpreted as 
replacement of smooth muscle with connective tissue ac-
counts for the great majority of the loss of contractile func-
tion.  Such an importance of this single factor to account for 
contractile dysfunction in this group of patients suggests 
that an understanding of why increased deposition of con-
nective tissue occurs and how it may be avoided or reversed 
is of paramount importance.

CONCLUDING MESSAGE
The most important determinant of reduced contractile 
function in detrusor samples from children with congenital 
anomalies is loss of muscle tissue and replacement by con-
nective tissue.  Therapeutic strategies to reduce connective 
tissue content should be an e�ective way to improve blad-
der function in these patients.

FIGURE 1

Figure 1

FIGURE 2

Figure 2
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CHANGES WITH AGE OF HYDROGEN SULFIDE-
INDUCED RELAXATION OF THE BLADDER IN 
SPONTANEOUSLY HYPERTENSIVE RATS
Zou S1, Shimizu T1, Yamamoto M1, Shimizu S1, Higashi Y1, Saito M1

1. Department of Pharmacology, Kochi Medical School, Kochi University, 
Nankoku, Japan

HYPOTHESIS / AIMS OF STUDY
Hydrogen sul�de (H2S), an endogenous gasotransmitter, 
has a wide range of physiological functions including neu-
romodulation, vasorelaxation and cytoprotection.  H2S is 
endogenously produced by three enzymes, cystathionine 
β-synthase (CBS), cystathionine γ-lyase (CSE) and 3-mer-
captopyruvate sulfurtransferase (MPST).  CBS and CSE pro-
duce H2S from L-cysteine, while MPST produces H2S from 
3-mercaptopyruvate, which is synthesized from L-cysteine 
by cysteine aminotransferase (CAT) (CAT/MPST pathway).  
We previously reported that (1) at least the CAT/MPST path-
way-mediated endogenous H2S production was working 
in the rat bladder tissues, (2) NaHS, an H2S donor, induced 
relaxation of pre-contracted the rat bladder tissue strips 
and (3) intravesically instilled GYY4137, an H2S donor, sup-
pressed the rat micturition re�ex [1].  These �ndings indicate 
a possibility that H2S can function as an endogenous relaxa-
tion factor in the rat bladder.

Recently, bladder ischemia induced by chronic hypertension 
has been recognized as an etiologic factor of lower urinary 
tract dysfunctions including overactive bladder and detru-
sor overactivity (DO).  The spontaneously hypertensive rat 
(SHR) develops DO and shows frequent urination compared 
with a normotensive control.  We recently reported that H2S 
donors-induced bladder relaxation and suppression of the 
micturition re�ex were attenuated in SHRs at 18 weeks of 
age compared with age-matched normotensive Wistar rats 
[2].  On the other hand, SHRs are reported to show DO after a 
certain age, at lease at 17 and 21 weeks of age but not at 12 
weeks of age [3] although hypertension is already detected 
at each age, indicating that hypertension-mediated bladder 
dysfunctions may be detected after hypertension is devel-
oped.  Therefore, we hypothesized that responses to exog-
enous H2S and levels of the endogenous H2S system in the 
SHR bladder might be di�erent with age.  In this study, we 
compared e�ects of GYY4137 and NaHS on the micturition 
re�ex and on the bladder contractility, and the endogenous 
H2S system in the bladder of SHRs at between 12 and 18 
weeks of age (12W and 18W).

STUDY DESIGN, MATERIALS AND METHODS
Male SHRs at 12W and 18W were used.

(1) Under urethane anesthesia (0.8 g/kg, ip), a catheter was 
inserted into the bladder from the dome to instill reagents 
(2.4 ml/h) and to measure intravesical pressure.  After de-
tecting 4-5 micturition re�exes induced by saline instillation, 
GYY4137 solution (10-8, 10-7, and 10-6 M) or vehicle was in-
stilled.

(2) Bladder dome (BL-D) and trigone (BL-T) were prepared 
from these rats sacri�ced with an overdose of sodium pento-
barbital (80 mg/kg, ip).  By using 1 x 5 mm strips of the blad-
der, e�ects of NaHS (1 x 10-8 to 3 x 10-4 M) were evaluated on 
pre-contracted bladder strips by carbachol (10-5 M).  Tissue 
H2S content was measured by the methylene blue method.  
Expression levels of CBS, CSE, CAT and MPST in the bladder 
tissues were investigated by Western blot.

RESULTS
(1) The baseline values of intercontraction intervals (ICI) (sec, 
means ± SEM) just before intravesical instillation of vehicle 
or GYY4137 were 916±75 at 12W (n=16) and 1324±135 at 
18W (n=14).  The values of SHRs at 12W were signi�cantly 
shorter than those at 18W (P<0.05).  GYY4137 signi�cant-
ly prolonged ICI compared to the vehicle-treated group at 
12W, but not at 18W (Fig. 1).

(2) NaHS-induced relaxation on pre-contracted BL-D and BL-T 
strips was signi�cantly attenuated in SHRs at 18W compared 
with SHRs at 12W (Table 1).  The H2S content in the BL-D of 
SHRs at 18W was signi�cantly higher than that at 12W (Fig. 
2A).  CBS, MPST and CAT, but not CSE, were detected in the 
bladder of SHRs at both ages (Fig. 2B).  The expression levels 
of CBS, MPST and CAT in the SHR BL-D at 18W were signi�-
cantly higher than those at 12W (Fig. 2B).

INTERPRETATION OF RESULTS
Basal values of ICI in SHRs at 18W was prolonged compared 
with those at 12W in line with a previous report by another 
group [3].  The group also reported higher bladder capacity 
and single voided volume in SHRs at 18W than those at 12W 
[3].  These lines of evidence suggest that SHRs might begin 
to show chronic hypertension-mediated morphological 
changes such as hypertrophy in the bladder after a certain 
age.   Intravesically instilled GYY4137 prolonged ICI in SHRs 
at 12W and NaHS relaxed pre-contracted bladder strips of 
SHRs at 12W, while these H2S donors-induced changes were 
not detected in SHRs at 18W.  These results suggest that the 
GYY4137-induced inhibition of the micturition re�ex in SHRs 
at 12W might be mediated at least by relaxation of the blad-
der smooth muscle, and sensitivity to H2S-induced blad-
der relaxation in SHRs might have a close relationship with 
aging.  Compared with bladder tissues from SHRs at 12W, 
higher H2S content and increased protein expression of CBS, 
MPST and CAT were detected in bladder tissues from SHRs at 
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18W.  These data indicate that the endogenous H2S system 
might be upregulated to compensate the attenuated relax-
ation response to H2S in the SHR bladder after a certain age.

CONCLUDING MESSAGE
H2S-induced bladder relaxation in SHRs can be impaired in 
an age-dependent manner, and to compensate the less re-
sponsiveness, endogenous H2S levels are increased in the 
SHR bladder after a certain age.  Therefore, early intervention 
to the endogenous H2S system in SHRs may be prevent the 
development of hypertension-mediated bladder dysfunc-
tions.

FIGURE 1

FIGURE 2
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INCREASED EXPRESSION OF CALCIUM-
ACTIVATED CHLORIDE CHANNELS ON THE 
SMOOTH MUSCLE IN METABOLIC SYNDROME 
INDUCED OVERACTIVE BLADDER AND 
UNDERACTIVE BLADDER IN RATS
Kuo C1, Kuo Y2, Chang H3, Hsieh J3
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HYPOTHESIS / AIMS OF STUDY
Our previous study has demonstrated the important role 
of chloride channels on the regulation of urinary bladder 
smooth muscle tone. We investigated the di�erences in 
functional expressions of calcium-activated chloride chan-
nels (CaCCs) on bladder smooth muscle (SM) among normal, 
and metabolic syndrome (Mets) induced overactive bladder 
(OAB) and underactive bladder (UAB) rats.

STUDY DESIGN, MATERIALS AND METHODS
Fructose feeding rats (FFRs) were fed a fructose rich diet while 
control animals received standard rat chow for 6 months. Af-
ter collecting the urine samples for measurement of urinary 
nerve growth factor (NGF) and brain-derived neurotrophic 
factor (BDNF), continuous infusion cystometry (CMG) was 
performed. Then the bladder SM tissues were harvested for 
protein and mRNA expressions of CLCA4 and ANO1 chlo-
ride channels using western blot analysis and reverse tran-
scription-polymerase chain reaction (RT-PCR). Based on the 
results of CMG at month 6, FFRs were categorized into NDF 
(normal detrusor function), OAB and UAB groups. The CMG 
parameters, urine NGF and BDNF levels, molecular expres-
sions of CaCCs were compared among rats in control, NDF, 
OAB and UAB groups.

RESULTS
The body weight, bladder weight, serum glucose, insulin lev-
els and insulin resistance increased signi�cantly in FFR rats, 
proving the status of Mets. Among them, the serum glucose 
level and insulin resistance increased most in UAB group (Fig 
1). When compared with control group, both urine NGF and 
BDNF levels increased signi�cantly in OAB and UAB groups. 
However, the increases were signi�cantly higher in OAB than 
in UAB groups. Western blot analysis showed signi�cantly 
increased expressions of CLCA4 and ANO1 proteins on rat 
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bladder SM in OAB and UAB groups (Fig 2). Also, the increases 
were signi�cantly higher in OAB than in UAB groups. Quanti-
tative RT-PCR analysis demonstrated signi�cantly increased 
expressions of the mRNA for CLCA4 and ANO1 in OAB and 
UAB groups. There was no signi�cant change of urine NGF, 
BDNF levels, or molecular expressions of CaCCs on bladder 
SM in NDF group.

INTERPRETATION OF RESULTS
The changes of body weight, bladder weight, serum glucose, 
insulin levels and insulin resistance showed the e�ectiveness 
of FFR on induction of Mets in rats. The signi�cant increase 
of serum glucose level and the highest increase of insulin re-
sistance in UAB group indicated UAB group may represent 
the most severe condition of Mets. In OAB group, the urine 
NGF and BDNF levels were highest among all groups, while 
in UAB group, the levels were lower than OAB but still higher 
than control group. Meanwhile, the changes of expressions 
in CLCA4 and ANO1 chloride channel proteins and mRNA 
were parallel to those of urine NGF and BDNF levels, demon-
strating the role of CaCCs on evolution of di�erent stages of 
bladder pathology caused by Mets.

CONCLUDING MESSAGE
The UAB group may represent the most severe condition of 
Mets. The changes of urine NGF and BDNF levels, and the ex-
pressions of CLCA4 and ANO1 chloride channel proteins and 
mRNA on rat bladder SM in OAB and UAB groups may re�ect 
the role of CaCCs on evolution of di�erent stages of bladder 
pathology caused by Mets.

FIGURE 1

FIGURE 2
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IVERMECTIN-INDUCED IMPROVEMENT OF 
VOIDING DYSFUNCTION AND MOLECULAR 
AND ELECTRICAL PROPERTIES OF BLADDER 
AFFERENT NEURONS IN SPINAL CORD 
INJURED MICE WITH GENE DELIVERY OF 
MUTANT GLYCINE RECEPTORS USING HERPES 
SIMPLEX VIRUS VECTORS DRIVEN BY THE 
SUBPOPULATION-SPECIFIC NEUROFILAMENT 
200 PROMOTER
Saito T1, Goins W1, Kurobe M1, Gotoh D1, Igarashi T1, Glorioso J1, Ishizuka O2, 
Yoshimura N1

1. University of Pittsburgh, 2. Shinshu University

HYPOTHESIS / AIMS OF STUDY
The external urinary sphincter (EUS) acts cooperatively with 
the bladder to store and periodically eliminate urine. How-
ever, in neurogenic lower urinary tract dysfunction induced 
by spinal cord injury (SCI), this cooperative micturition con-
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trol is disrupted, leading to detrusor overactivity (DO) and 
detrusor-sphincter dyssynergia (DSD), which causes ine�-
cient voiding with high post-void residual volume. Previous 
studies showed that treatments targeting C-�ber bladder af-
ferent pathways such as anti-NGF treatment or capsaicin-in-
duced desensitization do not improve DSD [1], which led to 
a hypothesis that Aδ-�ber bladder a�erents are responsible 
for the EUS hyperexcitability causing DSD.  We previously re-
ported that the herpes simplex virus (HSV)vector-mediated 
treatment targeting Aδ-�ber bladder a�erents with double 
mutant glycine (G2M) receptors with increased sensitivity to 
ivermectin (IVM), an FDA-approved anti-parasitic drug, can 
improve EUS activity, resulting in increased voiding e�cien-
cy (2019 ICS meeting). Activation of G2M receptors by IVM 
has been shown to induce a chloride ion in�ux and causes 
hyperpolarization to reduce excitability of neuronal cells [2]. 
In this study, we extended our previous study to examine the 
relationship between functional and molecular changes in 
SCI-induced voiding dysfunction with DSD and the electrical 
properties of bladder a�erent neurons in SCI mice treated 
with G2M-encoding HSV vectors driven by neuro�lament 
200 promoter (NF200p) that can selectively target A-�ber 
a�erent pathways.

STUDY DESIGN, MATERIALS AND METHODS
All experiments were conducted in accordance with insti-
tutional guidelines and was approved by the institutional 
animal care and use committee. First, 8-9 weeks-old female 
C57BL/6N mice (n=30) were divided into 3 groups; (A) spinal 
intact (SI) mice, (B) SCI mice+NF200p-HSV vectors encoding 
wild-type glycine receptors (WT-GlyR) with IVM administra-
tion, (3) SCI mice+NF200p-HSV-G2M vectors with IVM ad-
ministration. In SCI groups, the Th8/9 spinal cord was tran-
sected under iso�urane anesthesia. Thereafter, the bladder 
of SCI mice was emptied by perineal stimulation and blad-
der compression daily for 4 weeks post-SCI. Two weeks after 
SCI, NF200p-driven HSV vectors expressing G2M or WT-GlyR 
were inoculated into the bladder wall. One week after vector 
inoculation, IVM (50μl of 1μM solution) was intra-peritoneal-
ly injected daily for 7 days. Thereafter, SCI mice underwent 
single-�lling cystometry (CMG) and EUS-electromyogram 
(EMG) recordings under an awake condition, followed by the 
removal of L6/S1 dorsal root ganglia (DRG) for RT-PCR stud-
ies of mechanosensitive channels such as ASIC 1-3 & Piezo2 
and a C-�ber a�erent marker, TRPV1. 

Next, another set of female mice (n=24) were used for patch-
clamp recordings and divided into 2 groups; (1) control SCI 
mice and (2) SCI mice+NF200p-HSV vectors encoding G2M 
receptors. SCI mice in Groups 1 and 2 underwent inocula-
tion of a total of 20μl of 2.5% �uoro-gold (FG) and 3x107 
plaque-forming units of NF200p-driven HSV vectors ex-
pressing G2M receptors, respectively, into the bladder wall. 
At 4 weeks after SCI, L6-S1 DRG, which contain cell bodies of 
bladder a�erent neurons carried through the pelvic nerve, 
were dissected under iso�urane anesthesia, and enzymati-

cally dissociated into single neurons [3]. FG-labelled a�erent 
neurons that innervate the bladder were identi�ed using 
an inverted phase contrast microscope with �uorescent at-
tachments, and cells with a diameter larger than 35μm were 
selected to assess the electrical properties of presumed 
Aδ-�ber bladder a�erent neurons, which have a larger cell 
size than C-�ber a�erent neurons. Whole-cell patch-clamp 
recordings were performed at room temperature on FG-la-
belled neurons within 24 hours after dissociation. We evalu-
ated the characteristics of action potentials in bladder a�er-
ent neurons from 2 groups of SCI mice as well as spinal intact 
(SI) control mice. After evaluating action potential character-
istics including the rheobase current that is the depolariz-
ing current size required for action potential activation, IVM 
(10μM/50μL) was directly applied into the cell dish, and ac-
tion potentials were again induced by depolarizing currents 
60 seconds later to assess the rheobase current changed by 
IVM-induced G2M receptors activation in large-sized blad-
der a�erent neurons.

RESULTS
Compared to the WT-GlyR and IVM group, treatment with 
HSV-G2M vectors and IVM application in SCI mice signi�-
cantly increased the EMG activity reduction time, leading 
to improvement of voiding e�ciency and residual volume 
without a�ecting non-voiding contractions during bladder 
�lling (Fig. 1-A, B, C). RT-PCR showed reductions of ASIC 1-3 
& Piezo2, but not TRPV1, in L6-S1 DRG (Fig. 1-B). Patch clamp 
recordings showed that FG-labelled, large-sized bladder af-
ferent neurons show a tendency of lower rheobase current 
sizes for action potential activation in SCI mice (Group 1) 
compared to SI rats (52±8.4pA vs. 56±5.5pA, p=0.20).  Then, 
when IVM was applied to large-sized bladder a�erent neu-
rons, the rheobase current required for action potential 
activation was signi�cantly increased from 46±4.0pA to 
62±3.7pA (p<0.01) in SCI mice treated with HSV-NF200p-
G2M vector (Group 2) whereas the rheobase current was not 
altered after IVM application in SI or SCI mice (Group 1) (Fig. 
1-C).

INTERPRETATION OF RESULTS
The results of this study indicate that the improvement of 
ine�cient voiding and DSD after IVM application in SCI mice 
treated with A-�ber-targeting HSV-NF200p-G2M vectors 
was associated with reductions in expression levels of mech-
anosensitive channels such as ASIC 1-3 and Piezo 2, but not 
TRPV1, in L6-S1 DRG that contain bladder a�erent neurons. 
It has been shown that ASICs and Piezo2 act as mechanosen-
sitive channels in a�erent pathways and that ASIC1-3 recep-
tors are expressed in TRPV1 expressing, unmyelinated C-�ber 
neurons as well as in mechanosensitive, myelinated A-�ber 
neurons, whereas Piezo2 are expressed in mechanosensi-
tive, myelinated A-�ber neurons [1]. Also, in patch-clamp 
recordings, IVM application decreased the cell excitability of 
large-sized, presumed Aδ-�ber bladder a�erent neurons ob-
tained from SCI mice treated with HSV-NF200p-G2M vectors, 
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as evidenced by the increased rheobase current for action 
potential activation after IVM application.  Taken together, 
it is plausible that activation of G2M receptors expressed in 
Aδ-�ber bladder a�erent pathways by exogenous applica-
tion of IVM suppresses Aδ-�ber bladder a�erent activity in 
association with reduced expressions of mechanosensitive 
channels to improve ine�cient voiding and DSD in SCI mice.

CONCLUDING MESSAGE
A druggable approach using exogenous application of spe-
ci�c ligands such as IVM can be achieved by gene delivery of 
designer receptors such as IVM-sensitive mutant glycine re-
ceptors (G2M) to Aδ-�ber bladder a�erent pathways for the 
treatment of SCI-induced voiding dysfunction and DSD by 
using HSV vectors driven by an A-�ber-targeting promoter 
(NF200p).

FIGURE 1
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THE ENDOGENOUS ANTI-INFLAMMATORY 
ANNEXIN A1 AUGMENTS RECOVERY 
FOLLOWING BLADDER OUTLET DE-
OBSTRUCTION

Nose B1, Harper S1, Hughes F1, Purves J1

1. Division of Urology, Department of Surgery, Duke University Medical Center, 
Durham, NC

HYPOTHESIS / AIMS OF STUDY
Due in large part to damaging changes caused by in�am-
mation during bladder outlet obstruction, bladder dys-
function persists in many patients following de-obstruction 
surgery.  This clinically presents as persistent lower urinary 
tract symptoms and post-operative urinary retention.  Our 
lab has extensively studied the mechanisms that trigger the 
bladder’s in�ammatory response to obstruction, but the role 
of endogenous anti-in�ammatories in the bladder, notably 
Annexin A1, has never been explored.  In this study, we aim 
to assess the ability of Annexin A1 to enhance the resolution 
of in�ammation following de-obstruction and improve func-
tional bladder recovery.

STUDY DESIGN, MATERIALS AND METHODS
Sprague Dawley rats underwent bladder outlet obstruction 
via proximal urethral ligation around a 1 mm (o.d.) catheter.  
De-obstruction was performed after 12 days and rats were 
randomized to treatment with 1 mg/kg/day of AC2-26 (the 
active N-terminal peptide of Annexin A1) in PBS or vehicle 
for two days.  For in�ammation assays, 25 mg/kg of Evans 
blue dye was injected IV one hour prior to sacri�ce.  Bladders 
were then weighed and Evans blue concentrations were 
measured spectrophotometrically.  For functional assays, 
suprapubic tubes were placed at the time of obstruction 
and awake cystometry was performed two days after de-ob-
struction.  Functional assays included a sham surgery group 
while in�ammation assays included a no-treatment group to 
establish controls.  The sham cohort underwent loose ure-
thral ligature placement and subsequent removal after 12 
days.

RESULTS
Bladder weights increased from a mean of 309.7 mg after 
12 days of obstruction to 390.8 mg two days after de-ob-
struction while treatment with AC2-26 reduced this to 255.8 
mg. In�ammation measured by Evans Blue extravasation 
decreased following de-obstruction from 17.2 ng EB/mg to 
13.5 ng EB/mg after two days; AC2-26 further decreased this 
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to 9.7 ng EB/mg which was signi�cantly di�erent from the 
obstructed baseline. Functionally, sham surgery resulted in 
intercontractile intervals of 1056.8 seconds which was sig-
ni�cantly increased to 18888.9 seconds following obstruc-
tion and deobstruction; however, no signi�cant increase was 
seen with treatment with AC2-26 with an average of 1245.2 
seconds. Similarly, void volumes increased from 1335.9 μl to 
2583.1 μl with obstruction and deobstruction but this nor-
malized to 1716.0 μl with administration of AC2-26.

INTERPRETATION OF RESULTS
We demonstrate that the resolution of in�ammation follow-
ing bladder outlet de-obstruction is augmented signi�cantly 
when treated with AC2-26, the active N-terminal peptide of 
Annexin A1.  This is seen as a reduction in Evans blue dye 
extravasation and as well as bladder weights.  Furthermore, 
the addition of AC2-26 results in normalization of micturi-
tion cycles with less urinary retention even when controlled 
for the e�ects of surgery.

CONCLUDING MESSAGE
Annexin A1 enhances the resolution of in�ammation follow-
ing bladder outlet de-obstruction surgery and this correlates 
with improved post-operative bladder function.
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HYPOTHESIS / AIMS OF STUDY
Lower urinary tract dysfunction (LUTD) occurs as a com-
plication of pelvic surgery. Pelvic nerve injury is known to 
cause LUTD such as an underactive bladder; however, the 
consequences of hypogastric nerve injury remain unknown. 

On the other hand, a recent review reported that stem cell 
transplantation is e�ective in the treatment of LUTD. [1] 
However, there are many hurdles in stem cell therapy such as 
complicated handling of cells, high risk of immune response, 
and high cost, among others. In addition, many reports have 
suggested that the improvements following stem cell ther-
apy are due to the paracrine e�ects such as growth factors 
or cytokines from the cells, and not the di�erentiation abil-
ity of the stem cells.[1] We focused on the contents of stem 
cells, which have the potential to solve these problems. In 
this study, we investigated the e�ectiveness of �ltered bone 
marrow-derived stem cell lysate (FBMSCL) in a model of 
over�ow urinary incontinence caused by bilateral hypogas-
tric nerve injury.

STUDY DESIGN, MATERIALS AND METHODS
We collected bone marrow stem cells (BMSC) and diluted 
in phosphate-bu�ered saline (PBS) (1×106 cells/1 mL PBS).
Subsequently, the cells were crushed by freeze-thaw meth-
od and the �ltrate (FBMSCL) was collected. Seven- and 
eight-week-old male Wistar-ST rats were categorized into (1) 
Sham+PBS (n=7), (2) hypogastric nerve injury (HGNI) +PBS 
(n=10), and (3) HGNI+FBMSCL (n=10) groups. Bilateral hypo-
gastric nerves were injured by pinching with reverse acting 
tweezers for one minute. PBS or FBMSCL (100 μl/body) was 
administered intravenously. After 1 week, cystometrogram 
was performed, and the intercontraction intervals (ICIs), 
maximum voiding pressure (MP), baseline, and threshold 
values were evaluated in each group. Bladder weight and 
morphology were evaluated by Masson trichrome staining. 
Statistical analyses were performed using ANOVA and Bon-
ferroni multiple t-tests.

RESULTS
Representative charts are shown in Figure 1A. In the 
HGNI+PBS group, all rats presented with symptoms of over-
�ow urinary incontinence. Peaks of intravesical pressure 
were not observed in seven of ten rats. In the HGNI+FBM-
SCL group, only three of ten rats presented with symptoms 
of over�ow urinary incontinence. Peaks of intravesical 
pressure were not observed in seven of ten rats. ICIs in the 
HGNI+PBS group were signi�cantly longer than that in the 
Sham+PBS group (P<0.01). The ICIs in the HGNI+FBMSCL 
group were signi�cantly shorter than that in the HGNI+PBS 
group (P<0.05) (Figure 1B). MP, baseline, and threshold did 
not change among the three groups (Figure 1B). The bladder 
weight/body ratio of rats in the HGNI+PBS group was sig-
ni�cantly higher than that in the Sham+PBS group (P<0.01), 
while that of the HGNI+FBMSCL group was signi�cantly 
lower than in the HGNI+PBS group (P<0.01). Images of the 
stained bladder body of the three groups are shown in Fig-
ure 2A. The observations signi�ed thinning and enlargement 
of the bladder body due to HGNI. The �brotic area/total area 
ratio in the HGNI+PBS group was higher than that in the 
Sham+PBS group, while that of the HGNI+FBMSCL group 
was lower than in the HGNI+PBS group (Figure 2B).
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INTERPRETATION OF RESULTS
Rats with HGNI exhibited over�ow incontinence and pro-
longed urination interval. The hypogastric nerve is known 
to control the function of the bladder neck and urethra [2]; 
therefore, LUTD in this study could be attributed to impair-
ment of function due to injury of the nerve. In this study, 
FBMSCL improved urinary function, suggesting that it might 
be involved in the repair of nerve injury. This functional im-
provement might prevent bladder �brosis.

CONCLUDING MESSAGE
FBMSCL improved over�ow urinary incontinence in rats, 
caused by injury to the hypogastric nerve, suggesting that 
intravesical injection of FBMSCL may be useful in the treat-
ment of neurogenic bladder.

FIGURE 1

Figure 1. The results of cystometrogram in each group

FIGURE 2

Figure 2. Results of Masson trichrome staining of the bladder body in 
each group
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BONE MARROW MESENCHYMAL STEM 
CELL SECRETIONS ACTIVATE VAGINAL 
WALL FIBROBLASTS AND FACILITATE 
RECOVERY FROM BIRTH INJURY RELATED 
INCONTINENCE IN RATS
Jiang M1, Liu J1, Bano Y1, Liu W1, Jiang H2

1. Wenzhou Medical University, 2. The First A�liated Hospital of Wenzhou 
Medical University

HYPOTHESIS / AIMS OF STUDY
The main intention of this research was to provide a new ap-
proach for birth-injury induced stress urinary incontinence 
(SUI), focusing on bone marrow stem cell (BMSC) secretions 
and �broblast contribution. With increasing acknowledg-
ment of the potential role of BMSC secretions  in angiogen-
esis, tissue repair, immunomodulation, and anti-�brotic, we 
hope to determine if BMSC secretions activate anterior vagi-
nal wall �broblasts (AVWFs), which play an important role in 
the progress of delivery associated SUI.

STUDY DESIGN, MATERIALS AND METHODS
Primary �broblasts were extracted from anterior vaginal 
wall tissues of patient with SUI and vaginal prolapse, and 
identi�ed by immuno�uorescence staining. BMSC condi-
tioned medium (BMSC-CM), which contains all secretions 
of BMSC, was collected and puri�ed after two-day culture in 
serum-free medium. The e�ects of BMSC-CM in AVWFs pro-
liferation and migration were respectively assessed by CCK8 
assay and cell-scratch test compared with �broblast-CM and 
serum-free medium. Reverse transcription-quantitative pol-
ymerase chain reaction (RT-PCR) and western blot were used 
to detect the expression of collagen I and III and the activa-
tion of signal pathway. In vivo, 15 SD rats were divided into 
3 groups and received vaginal distention (VD) + periurethral 
injection of BMSC-CM, VD + periurethral injection of control 
medium, or sham VD. Leak point pressure (LPP) and periure-
thral histology were observed 2 weeks later.

RESULTS
The cells we extracted were indeed �broblasts which ex-
hibited vimentin positive and α-SMA negative, rather than 
smooth muscle cells. BMSC-CM signi�cantly enhanced the 
proliferation and migration ability of AVWFs compared to 
�broblast-CM and control medium. BMSC-CM also acceler-
ated the expression of collagen I, but not  collagen III at both 
mRNA and protein level. Western blot showed that p-STAT3, 
p-AKT and p-mTOR expressed at a higher level under the ad-
ministration of BMSC-CM. LPP was obviously decreased in 
rats treated with VD + control medium compared to sham VD 
but not in those treated with VD + BMSC-CM. HE and Masson 
staining suggested that rats received VD + BMSC-CM had an 
improvement of collagen �ber arrangement more similar to 
sham VD group than rats received VD + control medium.

INTERPRETATION OF RESULTS
BMSC secretions (a combination of growth factors, cytokines 
and chemokines) successfully promote activation of anterior 
vaginal wall �broblasts, which may contribute to functional 
and anatomic recovery of birth-injury caused stress inconti-
nence simulated by vaginal distention.

CONCLUDING MESSAGE
In conclusion, MSC secretions facilitate recovery from SUI 
after simulated childbirth injury, likely via activating vaginal 
wall �broblasts. BMSC secretions hold promise as a novel, 
noninvasive therapeutic approach for treating SUI and re-
main further research.
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EFFECTS OF LOW-DOSE INSULIN 
TREATMENT OR A SOLUBLE GUANYLATE 
CYCLASE ACTIVATOR, BAY 60-2770, ON 
LOWER URINARY TRACT DYSFUNCTION IN 
STREPTOZOTOCIN-INDUCED DIABETIC RATS
Gotoh D1, Cao N1, Alexandre E1, Kurobe M1, Saito T1, Igarashi T1, Miyake M2, 
Torimoto K2, Fujimoto K2, Yoshimura N1

1. University of Pittsburgh, 2. Nara Medical University

HYPOTHESIS / AIMS OF STUDY
Diabetes mellitus (DM) is often associated with lower uri-
nary tract dysfunction (LUTD). Although streptozotocin 
(STZ)-induced DM rats have been used as a rodent model of 
the LUTD, this is an acutely-induced, severe DM model with 
high glucose levels, and may not be suitable for studying the 
physiological condition encountered in DM patients, espe-
cially those with type II DM that is induced insu�cient insu-
lin production with insulin resistance. Thus, this study �rst 
sought to develop a more physiological rat model of DM by 
using low-dose insulin administration to maintain the mod-
erately-high blood glucose level, thereby minimizing the in-
itial diuretic e�ects. Also, DM is known to impair nitric oxide 
(NO)-cyclic guanosine monophosphate (cGMP)-dependent 
urethral relaxation mechanisms during micturition, result-
ing in ine�cient voiding together with DM cystopathy [1-3]. 
Thus, secondly, this study examined the e�ects of soluble 
guanylate cyclase (sGC), which can increase cGMP produc-
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tion, independent of NO, inside the cell, on bladder and ure-
thral dysfunctions in STZ-induced DM rats.

STUDY DESIGN, MATERIALS AND METHODS
Female Sprague-Dawley rats (11-12 weeks) were used, and 
DM was induced using a single intraperitoneal injection of 
STZ (65 mg/kg). We divided rats into four groups: (1) non-
DM (N) group, (2) DM with low-dose insulin (DI) group, (3) 
non-insulin DM with vehicle (D) group, and (4) non-insulin 
DM with sGC (GC) group. In insulin-treated DM rats (Group 
DI), slow-releasing insulin pellets (2 units/24 hours) were im-
planted 3 days after inducing DM. In Group GC, a sGC ac-
tivator (BAY 60-2770,1 mg/kg/day) was orally administered 
from 6 to 8 weeks after inducing DM. First, in Groups DI and 
D, we performed 24-h voiding assay at 2, 4, and 8 weeks, 
cystometry and urethral perfusion pressure (UPP) recordings 
at 8 weeks with or without low-dose insulin treatment, and 
compared the data with those in Group N. In cystometry, we 
measured opening pressure (OP, pressure at which the ure-
thra opens and urine �ow starts), intercontraction intervals 
(ICI), the number of non-voiding contractions (NVCs) per 
minute, postvoid residual (PVR), bladder capacity, bladder 
compliance, and voiding e�ciency [1]. NVC was de�ned as 
an increase in intravesical pressure of more than 8 cmH2O 
above the baseline. In UPP recordings, we measured urethral 
pressures (UP) at which urethra started to relax (UPUR), UP 
nadir which is the lowest pressure during urethral relaxa-
tion, UP reduction which is di�erence between UPUR and 
UP nadir, and high-frequency oscillation (HFO) amplitude of 
UP during voiding [2]. Secondly, we evaluated the e�ects of 
sGC treatment on the cystometric and UPP parameters at 8 
weeks of DM in Groups D and GC. Thirdly, in a separate group 
of animals, the urethra and the bladder were harvested at 
8 weeks of DM to evaluate the mRNA levels various mark-
ers using real-time PCR, which included NO-related markers 
such as phosphodiesterase type 5 (PDE5), multidrug resist-
ance protein 5 (MRP5) and Ca2+ channels, ischemia mark-
ers such as hypoxia-inducible factor 1 alpha (HIF-1α), and 
in�ammatory markers such as transforming growth factor 
beta 1 (TGF-β1) and tumor necrosis factor alpha (TNFα). All 
values are expressed as means ± standard deviations. We 
used the Kruskal-Wallis one-way analysis of variance to ana-
lyze statistical di�erences and Dunn’s post hoc test between 
in Groups N, DI, and D, and the Mann Whitney U test to eval-
uate statistical di�erences between in Groups D and GC. A 
P-value < 0.05 was considered statistically signi�cant.

RESULTS
Moderately-high levels of blood glucose (292.3 ± 59.5 mg/
dL) were maintained in Group DI vs. Group D (495.6 ± 7.6 
mg/dL). In voiding assay, 24-h voided volume was signi�-
cantly higher in Group D than in Group N at 2, 4, and 8 weeks 
(115.0 ± 24.2 vs 6.4 ± 3.2 mL, 88.3 ± 28.7 vs 5.7 ± 2.0 mL, 
and 82.8 ± 17.0 vs 9.8 ± 3.5 mL, respectively). In cystometry, 
OP, NVCs per minute, and PVR were signi�cantly higher in 
Group D than in Groups N and GC (OP: 43.2 ± 11.0 vs 24.3 

± 2.7 and 30.4 ± 8.2 cmH2O, NVCs: 0.2 ± 0.1 vs 0.0 ± 0.0 and 
0.0 ± 0.0 number/min, PVR: 0.2 ± 0.1 vs 0.0 ± 0.0 and 0.1 ± 
0.0 mL) (Fig. 1A, B). Voiding e�ciency was signi�cantly lower 
in Group D than in Groups N, DI, and GC (91.6 ± 3.5 vs 99.4 
±1.1, 99.2 ± 0.8, and 97.3 ± 0.7 %). In UPP recordings, UPUR 
was signi�cantly lower in Group D than in Groups DI and GC 
(21.6 ± 3.0 vs 32.5 ± 5.9 and 33.5 ± 9.2 cmH2O). UP reduc-
tion and HFO amplitude were signi�cantly lower in Group 
D than in Groups N and GC (UP reduction: 6.7 ± 4.1 vs 15.5 
± 2.3 and 15.5 ± 5.1 cmH2O, HFO a: 1.1 ± 0.4 vs 4.0 ± 2.0 and 
3.5 ± 1.8 cmH2O) (Fig. 1C, D). In addition, mRNA expression 
levels of Ca2+ channels and PDE5 in the urethra were signif-
icantly higher in Group D than in Groups N and GC. MRP5 
in the urethra was signi�cantly lower in Group GC than in 
Group D (Fig. 2A). mRNA expression levels of HIF-1α, TGF-β1, 
and TNFα in the bladder were signi�cantly higher in Group D 
than in Groups N, DI, and GC (Fig. 2B).

INTERPRETATION OF RESULTS
This is the �rst report to examine the e�ects of sGC on DM-in-
duced LUTD in diabetic rats. Previous studies in rodent diabe-
tes models demonstrated that diabetic urethral dysfunction 
was associated with impaired NO-mediated urethral relaxa-
tion mechanisms including reduced NO synthase activity in 
rats [3]. In this study, the sGC treatment, which can directly 
increase cGMP production independent of NO, improved 
bladder overactivity evident as reduced NVCs as well as ure-
thral relaxation during bladder contraction, as evidenced by 
an increase in UP reduction in 8-weeks DM rats. Molecular 
studies also showed that the sGC treatment reduced mRNA 
expression of PDE5 (a cGMP degrading enzyme), MRP5 (a 
multidrug resistance protein to transport cGMP out of the 
cell) and Ca2+ channels, suggesting that sGC activation in-
creases cGMP accumulation and reduces muscle contrac-
tility. Also, HFO activity of the urethra, which represents 
the pumping activity of external urethral sphincter during 
voiding, was increased after sGC treatment in 8-weeks DM 
rats, suggesting the further improvement of bladder emp-
tying during micturition. Moreover, in this study, the sGC 
treatment seems to be e�ective in reducing ischemia and 
in�ammatory changes in the bladder, evident as decreased 
expressions of HIF-1α, TGF-β1, and TNFα after the treatment. 
STZ-induced DM rats have been used as a DM model with 
LUTD. However, diuresis-induced bladder overdistention 
due to high blood glucose levels signi�cantly contributes 
to LUTD, especially bladder overactivity in the early phase in 
STZ-DM rats. The results of this study revealed that the low-
dose insulin treatment can control the blood glucose con-
centration at a moderately-high level, and signi�cantly re-
duced urine overproduction and prevented the progression 
of bladder overactivity, urethral dysfunction and ine�cient 
voiding during 8 weeks of DM.
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CONCLUDING MESSAGE
Low-dose insulin-treated DM rats with a lesser degree of 
diuresis-induced bladder overdistention would be a useful 
model for studying the natural progression of DM-induced 
LUTD. Activation of sGC, which can increase cGMP levels in-
side the cell, would be an e�ective option for the treatment 
of DM-induced LUTD including bladder overactivity and in-
e�cient voiding due to impaired urethral relaxation.

FIGURE 1

Figure 1

FIGURE 2

Figure 2
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NLRP3 REGULATES THE PROGRESSION FROM 
BLADDER OVERACTIVITY TO UNDERACTIVITY 
IN A MOUSE GENETIC MODEL OF TYPE 1 
DIABETES (AKITA)

Hughes F1, Odom M1, Jin H1, Purves J1

1. Department of Surgery, Division of Urology, Duke University Medical Center

HYPOTHESIS / AIMS OF STUDY
Diabetic bladder dysfunction (DBD) patients present with 
symptoms ranging from overactive bladder to underactive 
bladder/decompensation and various combinations there-
of. Experimental models suggest that DBD progresses from 
overactive to underactive bladder but this progression has 
not been established in humans. We have recently demon-
strated the appearance of overactive bladder symptoms 
(decreased voided volume and increased voiding frequency 
during awake restrained urodynamics) in a genetic mouse 
model of type I diabetes (the Akita mouse) at 15 weeks.  In 
the present study we have extended this time frame to 30 
weeks to assess progression of this complication into middle 
adulthood. 

Counterintuitively, the Epidemiology of Diabetes Interven-
tions and Complications Study showed that strict glycemic 
control does not decrease the risk of DBD in humans. This 
surprising result suggests that, mechanistically, this compli-
cation must arise more from the metabolic derangement in 
this disease than a direct e�ect of high glucose levels. Build-
ing on this conclusion we have recently shown that diabet-
ic metabolites are capable of directly activating a structure 
known as the NLRP3 in�ammasome within cultured urothe-
lial cells. The NLRP3 in�ammasome is a multimeric complex 
that senses such metabolites (known as Damaged Associ-
ated Molecular Patterns or DAMPS) and triggers an in�am-
matory response by activating caspase-1 to cleave pro-IL-1β 
into its active form and promote its release where it acts as 
a strong pro-in�ammatory cytokine. Previous studies from 
multiple labs have also shown that NLRP3-induced in�am-
mation underlies several other diabetic complications such 
as nephropathy, neuropathy and retinopathy. Recently we 
have demonstrated just such a central role for NLRP3 in the 
production of signs of overactive bladder at 15 weeks in our 
Akita diabetic mice through the use of these diabetic mice 
in which NLRP3 has been genetically deleted (NLRP3-/-). To 
determine if NLRP3-mediated in�ammation may drive the 
progression of DBD from overactive bladder to underac-
tive bladder we have examined urodynamic function at 30 
weeks in the NLRP3-/- mice.

STUDY DESIGN, MATERIALS AND METHODS
All animal studies were approved by our Institutions Animal 
Care and Use Committee. Four groups were used: 1) control 
mice, 2) control mice with NLRP3-/- genotype, 3) diabetic 
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mice (Akita) and 4) diabetic mice with the NLRP3-/- geno-
type. Mice were assessed at 30 weeks for blood glucose 
using a glucometer (AimStrip). In�ammation was assessed 
by injecting mice i.v. with 10 mg/kg Evan’s blue. 1 h later 
bladders were harvested and dye extracted with formamide 
(56oC overnight). Extravasated dye was calculated from a 
standard curve and normalized to bladder weight. Urinary 
function was assessed by awake restrained urodynamics.

RESULTS
30 week old diabetic mice, with or without a function-
al NLRP3 gene, had signi�cantly increased blood glucose 
compared to controls (274 vs 128 mg/dl). Diabetes greatly 
increased bladder in�ammation. However, this increase was 
completely blocked in the diabetic NLRP3 /- mice. Urody-
namic analysis revealed signs of underactive bladder (an in-
crease in voiding volume associated with a decrease in void-
ing frequency) in response to diabetes. These changes were 
not present in the diabetic mice in which NLRP3 had been 
deleted (NLRP3-/-).

INTERPRETATION OF RESULTS
Female Akita mice develop signi�cant bladder in�ammation 
and urodynamic signs of underactive bladder/decompen-
sation after 30 weeks of age which did not develop in the 
absence of NLRP3.

CONCLUDING MESSAGE
The results demonstrate a central role for NLRP3-mediated 
in�ammation in the development and progression of DBD

FIGURE 1

FIGURE 2
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EFFICACY OF VIBEGRON, A NOVEL Β3-
ADRENORECEPTOR AGONIST ON STORAGE 
AND VOIDING DYSFUNCTION IN MICE WITH 
SPINAL CORD INJURY
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Yoshimura N2, Uemura H1
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HYPOTHESIS / AIMS OF STUDY
Chronic spinal cord injury (SCI) rostral to the lumbosacral 
level induces detrusor overactivity (DO) during the storage 
phase, which is mediated by spinal re�exes triggered by hy-
perexcitable C-�ber a�erent pathways. In addition, during 
the voiding phase, ine�cient voiding is commonly observed 
due to detrusor-sphincter dyssynergia (DSD) after SCI.  Vibe-
gron is a new β3-adrenoceptor agonist that was approved 
for the treatment of overactive bladder in Japan in 2018; 
however, it remains to be elucidated whether vibegron has 
any therapeutic e�ects on LUTD induced by SCI. Therefore, 
we investigated the e�ects of vibegron to clarify the role of 
β3 in storage and voiding dysfunction using SCI mice.

STUDY DESIGN, MATERIALS AND METHODS
Female C57BL/6N (8-9 weeks old) mice were used, and SCI 
was induced by complete transection of the Th8/9 spinal 
cord under iso�urane anesthesia. SCI mice were then divid-
ed into 2 groups; (1) SCI mice treated with vibegron (30mg/
kg/day) (n=13), (2) control SCI mice with saline (n=7).  Two 
weeks after SCI, vibegron or saline (treatment or control 
group, respectively) was administered daily by oral gavage 
for 14 days. After spinal cord transection, their bladders 
were manually squeezed to eliminate urine once daily for 4 
weeks until cystometric evaluation, which was performed 
using cystometry (CMG) under an awake condition. In CMG 
recordings, the number of non-voiding contractions (NVCs), 
micturition pressure (MP), post-void residual volume (PVR) 
and voided volume (VV) were evaluated in each SCI mouse 
(Figure 1). 

In real-time PCR analyses, another set of mice was used, and 
L6-S1 dorsal root ganglia (DRG) that contain bladder a�erent 
neurons and the bladder were removed from saline-treat-
ed control SCI mice (n=10) and vibegron-treated SCI mice 
(n=12) as well as saline treated normal (spinal intact) mice 
(n=12).  The bladder was divided into mucosal and detrusor 
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layers, and the mRNA levels of TRPV1, TRPA1, iNOS and ATF3 
transcripts were evaluated by real-time PCR.

RESULTS
Compared to saline-treated SCI mice, NVCs during bladder 
�lling were signi�cantly reduced in vibegron-treated (Figure 
1). The mRNA levels of TRPV1, TRPA1, ATF3 and iNOS mRNA 
in L6-S1 DRG were increased in SCI mice vs. spinal intact 
mice, and signi�cantly decreased after vibegron treatment 
in SCI mice (Figure 2). Also, the TRPV1 and TRPA1 mRNA lev-
els in the detrusor muscle layer were increased in SCI mice 
vs. spinal intact mice, and signi�cantly decreased after vibe-
gron treatment in SCI mice.

INTERPRETATION OF RESULTS
The treatment with vibegron improved DO evident as a de-
crease in NVCs in association with the reduction in the ex-
pression of in�ammation markers such as ATF3 and iNOS as 
well as TRPV1 and TRPA1 in L6-S1 DRG, which contain bladder 
a�erent neurons.  Because previous studies have shown that 
TRPV1 and TRPA1 channels are predominantly expressed 
in C-�ber a�erent pathways and that NVCs are signi�cant 
reduced by C-�ber-targeting therapies such as anti-nerve 
growth factor treatment [1], it is likely that β3 adrenoceptor 
activation is e�ective to reduce activation of C-�ber bladder 
a�erent pathways along with suppression of in�ammatory 
responses, thereby reducing DO.  Also, vibegron treatment 
reduced the expression of TRPV1 and TRPA1 in detrusor mus-
cles in SCI mice. Overall, the results of this study demonstrat-
ed that vibegron signi�cantly improves storage LUTD as well 
as hyperexcitability of bladder a�erent pathways after SCI.

CONCLUDING MESSAGE
Vibegron improved SCI-induced detrusor overactivity along 
with signi�cant reductions in C-�ber a�erent receptors such 
as TRPV1, TRPA1 and in�ammatory cytokines/markers such 
as ATF3 and iNOS in SCI mice. Thus, vibegron could be an 
e�ective therapeutic option for storage LUTD after SCI.

FIGURE 1

Representative CMG recordings in SCI mice

FIGURE 2

Real-time PCR results of C-�ber a�erent receptors (TRPV1, TRPA1) 
and in�ammatory markers (ATF3, iNOS) in spinal intact (SI) mice, vibe-
gron-treated and saline-treated SCI mice
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STIMULATION OF BRAIN ALPHA7 NICOTINIC 
ACETYLCHOLINE RECEPTORS CAN INHIBIT 
THE RAT MICTURITION REFLEX THROUGH 
BRAIN GABA RECEPTORS

Shimizu T1, Shimizu Y1, Ono H1, Zou S1, Yamamoto M1, Hata Y1, Aratake T2, 
Shimizu S1, Higashi Y1, Honda M3, Saito M1

1. Department of Pharmacology, Kochi Medical School, Kochi University, 
Nankoku, Japan, 2. Department of Pharmacology, Kochi Medical School, 
Kochi University, Nankoku, Japan and Research fellow of Japan Society for 
the Promotion of Science, 3. Division of Urology, Tottori University School of 
Medicine, Yonago, Japan

HYPOTHESIS / AIMS OF STUDY
Psychological stress can induce not only frequent urination 
but also exacerbation of bladder dysfunction including over-
active bladder (OAB) and bladder pain syndrome/interstitial 
cystitis (BPS/IC).  Psychological stress-related information is 
conveyed to the brain, and then the brain recruits neuronal 
and neuroendocrine systems for adaptation to stressful con-
ditions.  However, the brain pathophysiological mechanisms 
underlying psychological stress-induced e�ects on bladder 
function are still unclear.

A previous study reported that a representative stress re-
sponse, the sympatho-adrenomedullary (SA) system, is ac-
tivated by centrally administered (±)-epibatidine (EP) [1], 
an agonist of nicotinic acetylcholine receptors (nAChRs).  
Although it is already reported that EP centrally inhibits the 
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rat micturition re�ex [2], brain mechanisms for the inhibito-
ry e�ect are not clari�ed yet.  In this study, we investigated 
how centrally administered EP inhibits the micturition re�ex 
focusing on the dependence on the SA system, brain nAChR 
subtypes and brain receptors of GABA, an inhibitory neuro-
transmitter, in rats.

STUDY DESIGN, MATERIALS AND METHODS
Urethane anesthetized (0.8 g/kg, ip) male Wistar rats (300-
400 g) were used.

(1) Catheters were inserted into the bladder dome and the 
femoral artery to perform cystometry (12 ml/h saline infu-
sion) and to collect blood samples, respectively.  Two hours 
after the surgery, cystometry was started to evaluate inter-
contraction intervals (ICI) and maximal voiding pressure 
(MVP).  One hour after the start, EP (0.3 or 1 nmol/rat) or ve-
hicle [2.5 µl N,N-dimethylformamide (DMF)/rat] was intracer-
ebroventricularly (icv) administered.  Plasma noradrenaline 
(NA) and adrenaline (Ad) levels were measured at just be-
fore and at 5 min after the icv administration.  We also con-
�rmed e�ects of centrally pretreated mecamylamine (MEC, a 
non-selective antagonist of nAChRs, 100 or 300 nmol in 5 µl 
saline/rat, icv) on the EP (1 nmol/rat, icv)-induced responses. 

(2) In some experiments, acute bilateral adrenalectomy (ADX) 
was performed before insertion of catheters described in (1).  
After the ADX, hydrocortisone was administered (5 mg/kg, 
im) to maintain levels of glucocorticoid.  EP administration 
(1 nmol/rat, icv), cystometry and collection of blood samples 
were performed as described in (1).  

(3) E�ects of central pretreatment with methyllycaconitine 
(MLA, an alpha7 nAChR antagonist, 30 or 100 nmol in 5 µl sa-
line/rat, icv), dihydro-beta-erythroidine (DHbE, an alpha4be-
ta2 nAChR antagonist, 100 or 300 nmol in 5 µl saline/rat, icv) 
or SR95531 (SR, a GABAA antagonist, 0.1 nmol in 5 µl saline/
rat, icv) on the EP (1 nmol/rat, icv)-induced responses were 
also investigated.

RESULTS
(1) Centrally administered EP dose-dependently prolonged 
ICI and elevated plasma NA and Ad without altering MVP 
compared to the vehicle-treated group (Fig. 1A).  These 
EP-induced changes were signi�cantly attenuated by central 
pretreatment with MEC (data not shown).

(2) The EP-induced ICI prolongation was not a�ected by ADX, 
which abolished the EP-induced elevation of plasma NA and 
Ad (Fig. 1B).  

(3) Central pretreatment with MLA or SR signi�cantly atten-
uated the EP-induced ICI prolongation (Fig. 2A and 2B), re-
spectively, while DHbE showed no signi�cant e�ect on the 
EP-induced response (data not shown).

INTERPRETATION OF RESULTS
Our present data indicate that EP centrally inhibits the mic-
turition re�ex through brain nAChRs as shown by centrally 
administered EP-induced ICI prolongation and by MEC-in-
duced attenuation of the EP-induced response.  Although 
NA and Ad generally induce urinary storage, the EP-induced 
inhibition seems to be independent of the EP-induced acti-
vation of the central SA out�ow because ADX, which abol-
ished the EP-induced elevation of plasma NA and Ad, had 
no e�ect on the EP-induced ICI prolongation.  Since centrally 
administered EP had no e�ect on MVP, an urodynamic pa-
rameter of bladder e�erent activity, EP might depress inputs 
to the micturition center, thereby inhibiting the micturition 
re�ex.  In the central nervous system, alpha7 and alpha4be-
ta2 nAChRs are the most predominant subtypes of nAChRs 
and these subtypes are reported to enhance the release of 
various neurotransmitters including GABA, an inhibitory 
neurotransmitter, in the brain [3].  In this study, MLA and SR, 
but not DHbE, centrally attenuated the EP-induced ICI pro-
longation.  Therefore, stimulation of brain alpha7 nAChRs 
might inhibit the micturition re�ex through these recep-
tors-mediated enhancement of GABA release and stimula-
tion of brain GABAA receptors.

CONCLUDING MESSAGE
Centrally administered EP can inhibit the rat micturition re-
�ex through brain alpha7 nAChRs and brain GABAA recep-
tors, independently of the SA out�ow modulation.  Thus, 
brain alpha7 nAChRs could be a new target for alleviation of 
psychological stress-induced exacerbation of urinary blad-
der dysfunction such as OAB and BPS/IC.

FIGURE 1
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FIGURE 2
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� BEST IN CATEGORY PRIZE "RESEARCH METHODS / 
TECHNIQUES"
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HYPOTHESIS / AIMS OF STUDY
Epirubicin (EPI) is commonly used as an adjuvant intravesical 
therapy for treatment of non-muscle invasive bladder cancer 
(NMIBC). However, Its frequent instillation is mainly compli-
cated with cystitis. Low energy shock wave (LESW) has been 
shown to have both anti-in�ammatory and analgesic e�ects, 
so we evaluated the e�ect of LESW on the bladder in�am-
matory changes associated with EPI-induced cystitis in a rat 
model.

STUDY DESIGN, MATERIALS AND METHODS
30 female Fischer rats were randomly allocated into 3 groups 
(10 rats each); Control, EPI and EPI plus LESW groups. Saline 
(0.6 ml) or EPI (0.6 mg/0.3 ml diluted in saline) was instilled 
and retained in the bladder for 1 hour, LESW treatment (300 
pulses, 0.12 mJ/mm²) was applied simultaneously to the 
bladders in EPI plus LESW group. This was repeated daily for 
1 week. Behavioral assessment of pain, eye movement and 
locomotion was performed 1 hour after instillation. Magnet-
ic resonance imaging (MRI) was also carried out to estimate 
bladder wall thickness and bladder capacity. After sacri�ca-
tion, bladders were harvested for bladder weight estimation 
and histopathological examination. Molecular studies of in-
�ammatory markers in terms of IL-6 and TNF-α relative gene 
expression levels were also assessed.

RESULTS
LESW treatment signi�cantly improved pain, eye move-
ment and locomotion scores, reduced bladder weights and 
down-regulated IL-6 and TNF-α relative gene expression lev-
els (table 1). MRI of EPI plus LESW group showed that blad-
der wall thickness was 0.73 ± 0.25 mm vs. 1.64 ± 0.27 mm 
in EPI group (p <0.001) and bladder capacity was 8.7 ± 1.53 
µl vs. 5.07 ± 1.31 µl in EPI group (p <0.001). Yet, there was 
no signi�cant di�erence regarding the degree of bladder in-
�ammation between EPI and EPI plus LESW groups (table 2).

INTERPRETATION OF RESULTS
Intravesical instillation of EPI up-regulated IL-6 and TNF-α 
expression and induced bladder in�ammation, thus caused 
pain behavioral changes, increased bladder wall thickness 
and reduced bladder capacity. LESW treatment has been 
shown to suppress the in�ammatory changes associated 
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with intravesical EPI instillation, by signi�cant down-regula-
tion of IL-6 and TNF-α relative gene expression. It also result-
ed in signi�cant improvement of pain behavioral changes. 
EPI plus LESW group showed statistically signi�cant lower 
bladder weights, less bladder wall thickness and increased 
bladder capacity relative to EPI group, but the degree of 
bladder in�ammation didn't di�er signi�cantly between 
both groups.

CONCLUDING MESSAGE
LESW suppresses the bladder in�ammatory changes in-
duced by intravesical instillation of EPI, so LESW might be 
nominated as a promising method for relieving bladder in-
�ammation associated with EPI instillation for treatment of 
NMIBC.

FIGURE 1

Table 1: Overall results of bladder weights, pain behavioral scores and 
molecular studies of in�ammatory markers

FIGURE 2

Table 2: Histopathological results of bladder in�ammatory changes

Funding No Clinical Trial No Subjects Animal Species Rat Ethics Committee
Mansoura Faculty of Medicine - Institutional Research Board (MFM-IRB) 



S366 • ICS 2020

Session 31 (Podium) - Best Conservative Management: Abstracts 463-468

SESSION 31 (PODIUM) - BEST CONSERVATIVE MANAGEMENT
Abstracts 463-468
09:00 - 10:30, Brasilia  1
Chairs: Dr Kathleen Frances Hunter (Canada), Dr Diane K Newman (United States)

463 | www.ics.org/2020/abstract/463

� BEST IN CATEGORY PRIZE "E-HEALTH"
APP-BASED TREATMENT FOR FEMALE 
URINARY INCONTINENCE AS EFFECTIVE AND 
COST-EFFECTIVE IN COMPARISON TO CARE 
AS USUAL IN PRIMARY CARE: A PRAGMATIC 
RANDOMIZED CONTROLLED TRIAL.
Loohuis A1, van der Worp1, Wessels N1, Dekker J1, Slieker-Ten Hove M2, 
Berger M1, Vermeulen K3, Blanker M1
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Groningen, The Netherlands

HYPOTHESIS / AIMS OF STUDY
The majority of women with urinary incontinence (UI) expe-
rience barriers to seek help. Often when they do seek help, 
they receive suboptimal care. This may lead to inadequate 
treatment and unnecessary high costs for society. An eHealth 
application could both improve care and reduce costs. Pre-
viously, we showed e�ectiveness of an app-based treatment 
for stress-, urgency- and mixed type UI after 4 months. Until 
now, long-term e�ectiveness and cost-e�ectiveness were 
not assessed in comparison to care-as-usual. 

The aims of this study are to assess e�ectiveness and cost-ef-
fectiveness of an app-based treatment for female stress-, ur-
gency- and mixed type UI after 12 months in comparison to 
care-as-usual in primary care.

STUDY DESIGN, MATERIALS AND METHODS
We performed a pragmatic, parallel arm, randomized con-
trolled non-inferiority trial in Dutch primary care of female 
patients with ≥2 episodes per week of stress-, urgency-, or 
mixed type UI. 

Women were recruited through general practices and (so-
cial) media from 2015 through July 2018. We compared a 
stand-alone app-based treatment with pelvic �oor muscle 
and bladder training to care-as-usual through a general 
practitioner according to Dutch and international guidelines 
for treatment of urinary incontinence. Assessment of the pri-
mary outcome measure, e�ectiveness after 4 months, was 
previously published.[1]

Now, we present e�ectiveness and cost-e�ectiveness af-
ter 12 months, which are de�ned as secondary outcomes. 
Outcomes of e�ectiveness were change of symptom se-

verity from baseline (ICIQ-UI-SF) and change of impact on 
disease-speci�c and general quality of life (ICIQ-LUTS-QoL 
and EQ-5D-5L), these were assessed for superiority. Also we 
compared total costs, cost-e�ectiveness based on IIALY (In-
continence Impact Adjusted Life Years score) and cost-utility 
based on Quality Adjusted Life Years (QALY) score from a 1 
year societal perspective.

RESULTS
In total, 262 women were eligible and randomized equally. 
In the app-based treatment group 89 (68%) women com-
pleted follow up, as for 83 (63.3%) women in the care-as-usu-
al group. Both groups showed improvement with between 
group di�erences of 0.903 (95%CI -0.66 to 1.871) for severity 
of incontinence, 0.445 (-1.125 to 2.015) for impact of incon-
tinence on quality of life and 0.001 (-0.041 to 0.043) for im-
provement of general quality of life. No treatment was supe-
rior over the other. Women in the intervention group gained, 
on average, 0.71 IIALYs and 0.89 QALYs. Women in the control 
group gained on average 0.66 IIALYs and 0.91 QALYs. Mean 
direct and indirect costs per participant per year in the app-
based treatment group were €1520 including €87 UI speci�c 
costs and in the care-as-usual group €1680 including €191 UI 
speci�c costs. The incremental cost-e�ectiveness ratio was 
€3696 and the incremental cost-utility ratio was €-6379. In 
total, 65.6% of the 5000 replications in the bootstrap sim-
ulation were in the lower halve of the incremental cost-ef-
fectiveness plan, which means that they represented lower 
costs for the app-based treatment, shown in �gure 1. The 
mean di�erence of e�ect between groups was minimal and 
smaller than the known margin for clinical relevance. Sensi-
tivity analysis for increased costs for app-based treatment, 
and strati�cation for UI type and recruitment showed similar 
results.

INTERPRETATION OF RESULTS
After 12 months of treatment, both app-based treatment 
and care-as-usual for female stress-, urgency and mixed UI 
showed clinically relevant improvements of UI-symptoms 
and quality of life. There was no signi�cant or clinically rele-
vant di�erence between groups. 

App-based treatment was less expensive than care-as-usual, 
with a mean di�erence in total costs of €161 and in UI spe-
ci�c costs of €87 per patient per year. These results remained 
steady in scenario’s with higher costs for app-development 
and did not depend on type of incontinence (stress versus 
urgency) or recruitment method (through general practi-
tioner or (social) media).
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CONCLUDING MESSAGE
The app-based treatment for female stress-, urgency- and 
mixed UI is an equally e�ective, and cost-e�ective alterna-
tive for care-as-usual in general practice.

FIGURE 1
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GERONTOLOGY"
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HYPOTHESIS / AIMS OF STUDY
Urinary incontinence (UI) is highly prevalent in nursing and 
residential care home (CH) residents and associated with 
high personal, social, physical and economic burden. UI 
treatment options are limited in this care context and pre-
dominantly rely on containment using expensive and undig-
ni�ed absorbent products. Transcutaneous posterior tibial 
nerve stimulation (TPTNS) is a non-invasive, safe and low-
cost intervention with promising evidence of e�ectiveness 
for reducing UI in adults [1], including older women [2]. The 
ELECTRIC trial aimed to compare the clinical e�ectiveness of 
TPTNS and sham stimulation to reduce the volume of UI in 
CH residents.

STUDY DESIGN, MATERIALS AND METHODS
A multicentre, pragmatic, parallel group randomised con-
trolled trial compared 24-hour volume of UI leaked in CH 
residents receiving TPTNS or sham electrical stimulation at 
6 weeks. Trial recruitment took place between Jan 2018 and 
Aug 2019 in 37 nursing and residential CHs in Scotland and 
England. Eligible residents had weekly or more UI, wore ab-
sorbent pads and used a toilet/toilet aid for bladder empty-
ing, with or without assistance. Excluded residents had an 
indwelling urinary catheter, post void residual urine (PVRU) 
volumes >300 ml, a cardiac pacemaker, bilateral leg ulcers, 
treated epilepsy, pelvic cancers or were non-English speak-
ing. 

Residents were randomised (1:1) via remote computer allo-
cation, strati�ed by sex, severity of UI and care home centre. 
CH sta� were trained to deliver a 6-week programme of 12 
x 30 min stimulations to all participants using two surface 
electrodes and an electrical stimulator. The TPTNS group re-
ceived 30 minutes’ continuous stimulation to the tibial nerve 
(behind medial malleolus) at the highest tolerable intensi-
ty, 10 Hz frequency, pulse width 200µs-1 twice weekly for 6 
weeks. Those in the sham group received identical stimula-
tion but at a low intensity (4 mA) stimulation and delivered 
above the lateral malleolus, to avoid the tibial nerve. 
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The primary outcome was the volume of urine leaked in 
a 24-hour period measured by pad weight test (PWT) at 6 
weeks post randomisation. Secondary outcomes were the 
volume of UI leaked over a 24-hr period at 12 and 18 weeks; 
the number of absorbent pads used in 24-hrs at 6, 12 and 
18 weeks; resident, sta�, and family perceptions of bladder 
condition; toileting skills and quality of life.

Intention-to-treat analysis was undertaken, with partici-
pants’ data analysed according to their randomised group. 
Group di�erences in UI volume leaked at 6 weeks were as-
sessed using a linear mixed model adjusting for strati�cation 
variables, UI severity, gender and baseline UI leakage, with 
CH centre as a random e�ect. Secondary outcomes were an-
alysed using similar generalised linear models. A sample size 
of 278 residents randomised allowed detection of a 200 ml 
di�erence in the primary outcome with 90% power, but to 
account for potential di�erences in variability and missing-
ness of data, the target recruitment was 400 residents.

RESULTS
406 residents were randomised from 37 CHs: 197 residents 
to TPTNS group and 209 to sham stimulation. Resident 
mean age was 85.5 years (SD 8.1) and 77.6% were female. 
The mean Mini Mental State Examination Score (MMSE) was 
13.1 (SD 9.1) indicating moderate dementia and 76.6% of the 
252 residents with a MMSE score were in the moderate or se-
vere dementia category. The mean Barthel score was 7.6 (SD 
3.9) demonstrating the high physical dependency and more 
than half (52%) were severely frail with 27% moderately frail. 
UI in 233 (57.2%) was severe (>400 ml/24 hours) and for the 
whole sample the mean total urine leakage was 573 ml (SD 
442). The mean 24-hour pad use was 3.4 (SD 1.7).

Primary outcome data were available for 344 residents (166 
TPTNS and 178 sham stimulation). Table 1 shows there was 
no signi�cant di�erence between the groups in the 24-hour 
volume of urine leaked at 6 weeks post randomisation (pri-
mary outcome time point) or at 12 or 18 weeks’ post-rando-
misation. 

Sub-group analysis showed no signi�cant e�ects of TPTNS 
at the primary outcome time point: there was no signi�cant 
di�erence between groups by sex, severity of UI; physical 
dependence; mobility levels; toilet use dependence; clinical 
frailty; use of anticholinergic medication; or falls status. 

There were no signi�cant di�erences in secondary outcomes 
between the groups at 6-weeks for the number of absorbent 
pads used in 24 hours, resident quality of life, resident per-
ception of bladder condition or family perception of bladder 
condition. However, there was a signi�cant di�erence in sta� 
assessment of residents’ toileting skills [TPTNS mean score 
14.2 (SD 6.8); sham mean score 12.5 (SD 7.4); mean di�er-
ence 1.23 (95% CI 0.22 to 2.24; p = 0.017)]. The sta� percep-
tion of resident bladder condition was signi�cantly better for 

the TPTNS group than the sham group [TPTNS mean score 
2.9 (SD 1.4); sham mean score 3.2 (SD 1.4); mean di�erence 
-0.51 (95% CI -0.96 to -0.07; p = 0.024)]. The 12-week and 
18-week secondary outcomes showed no signi�cant di�er-
ences between the TPTNS and sham groups for the number 
of absorbent pads used in 24-hours, resident quality of life, 
resident, family or sta� perception of resident’s bladder con-
dition. There was a signi�cant di�erence in sta� assessment 
of residents’ toileting skills at 18 weeks [TPTNS mean score 
15.6 (SD 6.0); sham mean score 13.7 (SD 6.8); mean di�er-
ence 1.24 (95% CI 0.16 to 2.33; p = 0.024)].

INTERPRETATION OF RESULTS
In this sample of very elderly, physically and mentally frail 
nursing and residential care home residents, we found no 
evidence that TPTNS e�ectively reduced the volume of urine 
leaked in 24-hours, compared to sham stimulation.

CONCLUDING MESSAGE
In care home residents TPTNS is no more e�ective than sham 
stimulation at reducing volume of UI. Investigation of the 
potential role of care home contextual factors to explain the 
result should be undertaken.

FIGURE 1

Table 1: Total volume of urine leaked (24-hour pad weigh tests) at 6, 12 
and 18 weeks.
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� BEST IN CATEGORY PRIZE "CONSERVATIVE 
MANAGEMENT"
MORPHOMETRICAL AND FUNCTIONAL 
CHANGES FOLLOWING PELVIC FLOOR 
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Cacciari L1, Morin M2, Mayrand M1, Michal A3, Michel T2, Chantale D1

1. Université de Montréal, 2. Université de Sherbrooke, 3. McGill University

HYPOTHESIS / AIMS OF STUDY
Evidence from recent clinical trials, including the Group Re-
habilitation Or IndividUal Physiotherapy trial (GROUP trial), 
[1] suggests that group-based physiotherapy is not inferior 
to individual physiotherapy for reducing urinary inconti-
nence (UI) episodes in older women with stress and mixed 
UI, making pelvic �oor muscle (PFM) training more accessi-
ble and lessening the burden of UI on the health care system.

It is unclear, however, whether changes in pelvic �oor mor-
phometry and PFM function previously reported for the 
current standard of care (individual physiotherapy),[2] are 
comparable to a group-based physiotherapy approach. 
Furthermore, it is not known if both interventions result in 
similar self-perceived e�cacy by women in performing PFM 
exercises and preventing urinary leakage. In this secondary 
analysis, we aim to investigate the morphometrical, func-
tional and related self-e�cacy e�ects of these two physio-
therapy approaches (individual and group-based) to treat UI 
in older women.

STUDY DESIGN, MATERIALS AND METHODS
The GROUP trial (ClinicalTrials.gov, number NCT02039830) 
[1] is an assessor-blind, randomized, multi-centre, non-infe-
riority trial comparing individual versus group-based physi-
otherapy with respect to the average percentage reduction 
in UI episodes, one-year post-randomization. The study pro-
tocol was approved by the research ethics board at each re-
cruitment site and each volunteer provided written consent 
prior to participation.

Eligible participants were women age 60 and over, who re-
ported at least three episodes of stress or mixed UI episodes 
per week during the preceding three months. Details on the 
participants’ inclusion/exclusion criteria are provided in the 
trial protocol.[3]

Pelvic �oor morphometry, PFM function and self-e�cacy 
data were acquired at baseline, immediately post-treatment 
and at one-year follow-up by an outcome assessor blinded 
to the participants’ intervention allocation.

Pelvic �oor morphometry was obtained from transperineal 
ultrasound (US) volumes using either a Siemens Acuson An-

tares system with a 3–5 MHz curvilinear 3D/4D probe or a 
GE Voluson Expert system with a 2–6 MHz curvilinear 3D/4D 
probe, depending on equipment availability at each study 
centre. 

PFM function was assessed using the Montreal dynamom-
eter, consisting of two parallel aluminium branches �xed to 
a base, allowing for measurements in variable vaginal aper-
tures. The lower branch has two strain gauges mounted in a 
di�erential arrangement.

Participants’ perceptions of self-e�cacy in performing PFM 
exercises was assessed using the Broome Pelvic Muscle 
Self-E�cacy Scale (Part A), a 14-item questionnaire with 
scores ranging from 0-100. 

Pelvic �oor morphometrical and functional parameters in 
addition to perceived self-e�cacy scores were compared 
using mixed-e�ects models for repeated-measures between 
intervention arms and over time (2 intervention arms, 3 time-
points), in order to minimize the e�ects of missing data. The 
outcome was a function of the intervention arm, time-points 
and their interaction.

RESULTS
A total of 362 participants were randomized to either indi-
vidual (184) or group-based physiotherapy (178), of which 
337 (93%) completed the intervention and 319 (88%) com-
pleted the one-year follow-up assessment. The mean age of 
the participants was 67.9 years old (SD 5.8). Three hundred 
(82.9%) had symptoms of mixed UI, and 62 (17.1%) of stress 
UI. Mean duration of UI symptoms was 9.7 (SD 9.8) years. 
Mean leakage episodes per week was 14.7 (SD 14.7).

Figures 1 and 2 summarize results for pelvic �oor morphom-
etry and PFM function. No di�erences were found between 
intervention arms (individual versus group-based physio-
therapy) in most of the pelvic �oor morphometric and PFM 
functional parameters for all time-points. However, positive 
post-treatment changes in pelvic �oor morphometry and 
PFM function were observed in both groups and were main-
tained at the one-year follow-up.

For pelvic �oor morphometry, changes over time were not 
observed during rest or PFM maximum contraction task but 
were observed during cough task. Participants in each inter-
vention arm presented less caudal movement of the PFMs 
and a smaller opening of the levator hiatus while coughing, 
both at post-treatment and at the one-year follow-up.

For PFM function, both interventions resulted in a stronger, 
faster, more coordinated and more endurant PFM contrac-
tions. Both at post-treatment and at the one-year follow-up, 
participants presented higher forces on the maximal con-
traction task; a higher number of valid rapid contractions 
with faster contraction and relaxation speeds on the rapid 
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contractions task; a higher area under the curve on a sus-
tained contraction task, and higher peak and valley forces 
on the triple cough task. Of interest, PFM contractions were 
stronger and better maintained between each cough burst. 

For perceived self-e�cacy, both interventions resulted in 
signi�cantly higher scores after treatment and in the long-
term (P<0.001), with no di�erences found between inter-
vention arms or between post treatment and one-year fol-
low-up; overall, high self-e�cacy was perceived by 48 (14%) 
of the 334 participants at baseline, 307 (92%) of the 334 par-
ticipants post-intervention and 284 (90%) of the 315 partici-
pants at the one-year follow-up.

INTERPRETATION OF RESULTS
Our results show that aging women bene�t signi�cantly and 
equally from either individual or group PFM physiotherapy. 
In both intervention arms, participants presented important 
post-treatment gains on pelvic �oor morphometry while 
coughing and on PFM function during rapid, maximal and 
sustained contractions, and while performing triple coughs. 
More importantly, gains were maintained in the long term. 
Finally, both intervention arms reported better self-e�cacy 
in performing PFM exercises both immediately after treat-
ment and in long term.

CONCLUDING MESSAGE
Women age 60 and over with stress or mixed UI presented 
long-term pelvic �oor morphometrical and PFM functional 
changes following a standardized individual or group-based 
physiotherapy treatment. These changes suggest a better 
control of PFMs, which is supported by the participants’ re-
ported self-e�cacy in performing PFM exercises.

FIGURE 1

Data are means and standard deviations (SD). Mixed models for repeat-
ed measures (2 intervention arms, 3 time-points). Cohen’s dz e�ect sizes 
were based on paired t-test between the baseline and the one-year fol-
low-up.2 *Post-hoc di�erences: baseline ver

FIGURE 2

Data are means and standard deviations (SD). Mixed models for repeat-
ed measures (2 intervention arms, 3 time-points). Cohen’s dz e�ect sizes 
were based on paired t-test between the baseline and the one-year fol-
low-up.2 *Post-hoc di�erences baseline vers
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HYPOTHESIS / AIMS OF STUDY
Gynecological cancer treatments often result in pelvic �oor 
muscle (PFM) dysfunctions that could contribute to the de-
velopment of pelvic �oor disorders signi�cantly a�ecting 
the quality of life of women and their partners (1). Although 
pain during sexual intercourse (dyspareunia) a�ects more 
than half of cancer survivors, very few evidence-based treat-
ment options are available for this population. Prospective 
studies and randomized clinical trials support the e�ective-
ness of physiotherapy (PT) which could be recommended 
as a �rst-line treatment for women su�ering from vulvar 
pain with no history of cancer (2). Also, data in gynecologi-
cal cancer survivors with dyspareunia are limited to a single 
prospective study conducted by our team. Statistically and 
clinically signi�cant changes in pain symptoms and sexual 
function were found after PT treatment targeting PFM dys-
functions (3). However, there is a gap in knowledge about 
treatment mechanisms in this oncological population as no 
study thus far has investigated the changes in PFM function 
and morphology after PT treatment. Therefore, the aim of 
the study is to evaluate the e�ects of PT on PFM function 
and morphology in gynecological cancer survivors su�ering 
from dyspareunia.

STUDY DESIGN, MATERIALS AND METHODS
Data of this study were derived from the prospective study in-
vestigating the e�ects of PT in 31 gynecological cancer survi-
vors with dyspareunia (endometrial cancer = 20 (64.5%), cer-
vical cancer = 11 (35.5%)). Women were included if they had 
completed cancer treatments for at least three months and 
presented vulvovaginal pain (intensity of ≥5 on a numerical 
rating scale), for at least 80% of sexual intercourse attempts, 
for more than three months. A standardized pelvic examina-
tion was performed by a gynecologic oncologist from our 
team to con�rm the eligibility of participants. PT treatment 
consisted of 12 weekly 1-hour sessions, including educa-
tion, PFM exercises with biofeedback using an intra-vaginal 
probe, manual therapy such as stretching techniques, in ad-
dition to home exercises (�ve times per week). Participants 
were asked to refrain from using other treatments that could 

in�uence pain symptoms or PFM outcomes during their par-
ticipation in the study.

Women underwent individual baseline and post-treatment 
assessments with an experienced physiotherapist not in-
volved in the treatment. The physiotherapist taught the par-
ticipant how to perform PFM contractions correctly. Then, 
the assessment of the PFM function and morphology was 
performed in a supine position after the participant had 
emptied her bladder.

PFM function was assessed using an intra-vaginal dynamo-
metric speculum to measure the following �ve parameters. 
1) Passive resistance at the minimal aperture (N). 2) Tissue 
�exibility in accordance to patient tolerance of the stretch 
to the maximal aperture (mm). 3) PFM maximal strength (N) 
according to a 10-s PFM maximum voluntary contraction 
(MVC). 4) PFM coordination, extracted from a 15-s rapid-re-
peated PFM MVCs, and described as the number of rapid con-
tractions and speed of contraction (N/s). 5) PFM endurance 
using a 90-s sustained PFM MVC, de�ned as the normalized 
area under the force curve ([area/maximal force]·100) (%·s).

PFM morphology was evaluated with 3D/4D transperineal 
ultrasound imaging from GE Healthcare, model Voluson E8 
Expert BT10 equipped with the convex probe RM6C. Meas-
urements were taken in the mid-sagittal and axial planes 
under two conditions: rest and PFM MVC. The following six 
parameters were measured. 1) Bladder-neck (BN) position 
according to the horizontal (x-axis) and vertical position 
(y-axis) in cm. 2) Anorectal angle (°). 3) Levator plate angle (°). 
4) Levator hiatal (LH) area (cm2). 5) LH anterior-posterior (AP) 
diameter (cm). 6) LH left-right (LR) diameter (cm).

PFM dynamometric and morphologic parameters were 
shown to be valid, reliable, and sensitive to change in previ-
ous studies with similar populations. All data analyses were 
processed o�ine. As data were normally distributed, paired 
t-tests were conducted to investigate the changes from 
baseline to post-treatment.

RESULTS
Participants’ mean age was 55.9 (SD 10.8), and body mass in-
dex was 28.5 (SD 5.3) kg/m2. Stages of cancer were 1 (n=19) 
(61%), 2 (n=6) (19%), 3 (n=5) (16%) and 4 (n=1) (3%). As for 
cancer treatments, 24 women (77%) had surgery (total hys-
terectomy and bilateral salpingo-oophorectomy=23, total 
hysterectomy=1), 19 (61%) had brachytherapy, 15 (48%) had 
external beam radiation therapy, and 16 (52%) had chemo-
therapy. The median of time since cancer treatments to 
baseline assessment was 38 months (quartile Q1=9, quartile 
Q3=70). Table 1 and Table 2 show PFM dynamometric and 
morphologic measures at baseline and post-treatment as-
sessments. Of the 31 women assessed at baseline, one with-
drew from the study (disease in the family) and two were lost 
at follow-up.
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INTERPRETATION OF RESULTS
Signi�cant changes in PFM function were found from base-
line to post-treatment. Participants showed a reduction in 
passive resistance at the minimal aperture, an increase in 
tissue �exibility as well as improvements in PFM coordina-
tion and endurance. However, the change in PFM maximal 
strength from baseline was not statistically signi�cant. This 
was expected as PT treatment emphasized muscle relaxa-
tion and motor control rather than strength training.

Regarding PFM morphology, results demonstrate signi�-
cantly greater anorectal angle, smaller levator plate angle as 
well as larger LH dimensions at rest following PT, suggest-
ing a lower PFM tone. At PFM MVC, the BN was positioned 
superiorly and anteriorly after PT. Furthermore, a signi�cant 
decrease in LH area and LH AP diameter were detected.

CONCLUDING MESSAGE
To our knowledge, this is the �rst study to evaluate the ef-
fects of PT on PFM function and morphology in gynecologi-
cal cancer survivors with dyspareunia. Findings support the 
rationale that PT treatments contribute to improving the 
PFM function and morphology in this population, which 
may represent a key treatment mechanism to reduce pain 
symptoms. However, a well-designed randomized clinical 
trial is needed to con�rm these �ndings.

FIGURE 1

Table 1: Baseline and post-treatment dynamometric measurements

FIGURE 2

Table 2: Baseline and post-treatment morphologic measurements
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PELVIC FLOOR DYSFUNCTION, RISK FACTORS 
AND KNOWLEDGE OF THE PELVIC FLOOR IN 
NORWEGIAN MALE AND FEMALE POWER- 
AND OLYMPIC WEIGHTLIFTERS
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HYPOTHESIS / AIMS OF STUDY
Strenuous work and exercise have been suggested as possi-
ble risk factors for pelvic �oor dysfunction (PFD) in women 
(1). Female athletes/exercising women have three times the 
risk of experiencing urinary incontinence (UI) compared to 
non-exercising controls (2). However, most of these studies 
are in sports including running and jumping activities and 
there is sparse knowledge on prevalence and risk factors for 
PFD in female and male power- and Olympic weightlifters. 
These athletes train and compete with high external loads, 
often exceeding their own body weight, and the sports may 
therefor serve as a model to study heavy load and PFD. The 
aim of the present study was to investigate prevalence and 
risk factors for PFD in power- and Olympic weightlifters. 
Furthermore, to investigate impact and bother of PFD and 
knowledge of the pelvic �oor.

STUDY DESIGN, MATERIALS AND METHODS
This cross-sectional study addressed all male and female 
athletes of >=18 years of age, who had competed in at least 
one National Championship in power- or Olympic weight-
lifting in Norway in 2018/2019. Background data, symptoms 
of bladder/bowel and pelvic organ prolapse (POP), potential 
risk factors (age, BMI, parity, hypermobility, female athlete 
triad, straining on toilet, training frequency, years specializ-
ing in power- or Olympic weightlifting) and knowledge of 
the pelvic �oor were collected via an electronic question-
naire. ICIQ–UI-SF, ICIQ-BS and ICIQ-V were used to assess PFD 
(3). Prevalence is reported as frequency and percentage. Risk 
factors for PFD was estimated by logistic regression analysis 
and reported as Odds ratio with 95% CI. P-value was set to 
0.05.

RESULTS
One hundred and ninety-one female (response rate: 54.1%) 
and 204 male (response rate: 37.7%) power- and Olympic 
weightlifters answered the questionnaire. Eleven female ath-
letes who reported ongoing pregnancy, history of surgery 
for UI/POP or neurological disease were excluded from the 
analysis. Mean age was 31.0 (SD: 10.7) and 34.0 (SD: 13.5) and 
mean BMI 26.1 (SD: 4.4) and 29.5 (SD: 4.0) for females and 
males respectively. Forty-nine (27.2%) of the females had 
given birth with mean parity of 2.2 (SD: 1.4, range: 1-9). Mean 
years of specializing in power- or Olympic weightlifting were 
4.1 (SD: 3.6) for females and 10.1 (SD: 11.7) for males. Four 

or more days with weightlifting/week was reported by 143 
(79.4%) of the females and 154 (75.5%) of the males. 

Prevalence of PFD is presented in Table 1. Among females, 
increasing age (OR: 1.03, 95%CI: 1.00-1.07, p = 0.03), increas-
ing BMI (OR: 1.09, 95%CI: 1.01-1.18, p = 0.03) and being at 
risk of the female athlete triad (OR: 2.08, 95%CI: 1.02-4.23, p 
= 0.04) were shown to be signi�cantly associated with SUI. 
Only occasional and daily straining on voiding was signi�-
cantly associated with POP (OR: 2.44, 95% CI:1.07-5.55, p = 
0.03 and OR: 9.49, 95%CI: 2.26-39.85, p = 0.02). No signi�cant 
associations between expected risk factors and anal incon-
tinence (AI) were found in females. In males, increasing age 
was signi�cantly associated with AI (OR: 1.03, 95%CI: 1.00-
1.07, p = 0.04). 

Seventy-four (90.2%) of the females reporting SUI or mixed 
urinary incontinence (MUI) experienced leakage during 
power- and Olympic weightlifting. Seventy-two (87.8%) 
reported negative e�ect of UI on sport participation. Fear 
of visible leakage (N=48, 58.5%) and loss of concentration 
(N=42, 51.2%) were the most common complaints. Acciden-
tal loss of gas was the most commonly reported type of AI, 
and 123 (89.1%) of the females and 105 (91.3%) of the males 
experienced leakage during sports. Twenty-three percent of 
the females reported symptoms of POP, but bother was low 
(mean: 1.0, SD: 2.1). 

Seventy-seven (42.8%) females and 150 (73.5%) males 
did not know why, and 80 females (44.4%) and 148 males 
(72.5%) how, to train the pelvic �oor muscles. However, 141 
(78.3%) females and 101 (49.5%) males responded they 
would do pelvic �oor muscle training to prevent PFD, if they 
knew how.

INTERPRETATION OF RESULTS
As far as we have ascertained, this is the �rst study in pow-
er- and Olympic weightlifting including questions on AI and 
POP in addition to UI and targeting both men and women. 
We found high prevalence of both SUI, AI and POP in the fe-
male population and AI in the male population. Signi�cant 
associations between SUI and increasing age, increasing 
BMI, risk of female athlete triad in females were found. Both 
BMI and age have previously been found to be associated 
with UI in female athletes, but results are inconsistent across 
di�erent studies (2). High BMI scores in strength athletes is 
more likely to be a result of high muscle mass than over-
weight and obesity. Few risk factors, except age in males and 
straining on voiding in females, could explain the high prev-
alence of AI and POP respectively.

A limitation of our study is the low response rate with a pos-
sible selection bias. Small numbers in some categories may 
also have negatively in�uenced the regression models.
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CONCLUDING MESSAGE
The prevalence of PFD was high in both female and male 
power- and Olympic weightlifters. Risk factors found to in-
crease the odds for PFD were high age, high BMI and risk 
of female athlete triad for SUI, straining on voiding for POP 
in females, and high age for AI in males. Few athletes had 
any knowledge of the pelvic �oor, supporting a potential for 
both prevention and treatment strategies.

FIGURE 1

Table 1: Prevalence of pelvic �oor dysfunction in female (N=180) and 
male (N=204) power- and Olympic weightlifters
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HYPOTHESIS / AIMS OF STUDY
A growing number of patients use online patient decision 
aids (PtDAs) due to their easy accessibility. To serve their 
purpose of assisting patients in shared decision making, Pt-
DAs should meet the NIH recommendation that readability 
of all patient educational materials be no greater than a 6th 
grade reading level. However, PtDAs that are found on the 
Internet are not regulated and vary in their readability and 
quality. The aim of this study is to determine the readability 
and quality of online PtDAs for benign urologic conditions 
including pelvic organ prolapse, urinary incontinence, over-
active bladder, and benign prostate hyperplasia.

STUDY DESIGN, MATERIALS AND METHODS
The four urologic conditions were entered into the Google 
search engine, and the �rst two pages of the search results 
were used for the study. Thirty-one PtDAs met the inclusion 
criteria of being patient-oriented and being informative 
about the condition and treatment options without having 
misleading claims about any services or products. The PtDAs 
were analyzed using �ve readability assessment tools: Cole-
man Liau Index (CLI), Flesch-Kincaid (FKI), Automated Reada-
bility Index (ARI), Simple Measure of Gobbledygook (SMOG), 
and Gunning Fog Index (GFI). An average of the �ve scores 
were taken for each PtDA to calculate the percentage of Pt-
DAs meeting the readability requirements. In addition, the 
validated DISCERN instrument, a health-information speci�c 
tool assessing reliability, dependability and trustworthiness, 
was used to judge the overall quality of the PtDAs.

RESULTS
The average readability score of all thirty-one PtDAs was 
11.58 grade level with a standard deviation of 1.98. None 
met the NIH recommendation of being at or below the sixth 
grade level, but four were at or below the eighth grade lev-
el, the average reading level of Americans. The average DIS-
CERN score was 46.8 with a standard deviation of 8.6, which 
is classed as ‘fair.’ While 39% were classed as ‘good,’ none was 
classed as ‘excellent.’

INTERPRETATION OF RESULTS
The result of this study indicates that on average, the Pt-
DAs are written at �ve grade levels above the recommend-
ed reading levels and three grade levels above the reading 
level of an average American. This is particularly concerning 
given the elderly population possess a lower literacy level, 
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yet a higher risk for the four urologic conditions examined in 
the study. In addition, the average DISCERN score was 46.8, 
which is classed as ‘fair’. Given that the score ranges from 16 
to 75 points, with the range 64 to 75 points classed as ‘ex-
cellent,’ the PtDAs have room for improvement in terms of 
overall quality.

CONCLUDING MESSAGE
None of the online PtDAs met the recommended readability 
guidelines, and on average, they were of moderate quality. 
Such shortcomings limit the overall utility of the PtDAs. Con-
tinued e�orts are needed to improve the readability and the 
quality of online PtDAs.

FIGURE 1

FIGURE 2
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BLADDER CONTRACTILITY INDEX A NEW 
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PROGRESSION TO RENAL FAILURE IN 
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HYPOTHESIS / AIMS OF STUDY
In spite of early valve fulguration nearly two third of the 
children may progress to chronic kidney (CKD) and bladder 
decompensation secondary to poor bladder contractility 
(under active detrusor) near puberty. Bladder stabilization 
remains the main modi�able factor which can alter disease 
progression and ultimate outcome. In this study, we hypoth-
esized that bladder contractility index (BCI) may be an early 
marker for future renal deterioration in patients of PUV. CKD 
III or estimated eGFR of < 45 ml/min/1.73m2  has been re-
ported to be associated with more adverse renal, cardiovas-
cular and clinical outcome. Baseline characteristics and oth-
er urodynamic (UDS) parameters were also   evaluated along 
with primary goal i.e. BCI

STUDY DESIGN, MATERIALS AND METHODS
Data were expressed as mean±SD (range) or n (%) and com-
pared among the groups by Student t-test or Chi-square test 
as appropriate. Survival curves were computed using the 
Kaplan-Meier method and compared between groups using 
the log-rank test. Univariate and multivariate Cox propor-
tional hazards model was used to analyze factors predicting 
the event (i.e. eGFR of ≤ 30 ml/min/1.73m2), and to estimate 
adjusted hazards ratio (HR) with 95% con�dence interval 
(95%CI). Statistical signi�cance was accepted at P value of 
<0.05. Receiver operating characteristic (ROC) curve analysis 
of predictors was done to determine optimal cut-o� levels 
with maximum combination of sensitivity and speci�city. All 
analysis was done using SPSS version 16.0 (SPSS Inc, Chica-
go, IL).

RESULTS
Mean follow-up period was 12.5 years (range 1-15) and me-
dian age of patients at the time of evaluation was 5.8 yrs. 
At the end of the study, 21.8% (59/270) patients had pro-
gressed to CKD stage IIIA or more and lifetime risk for devel-
oping CKD stage was 45% . Clinical characteristics of patients 

who developed CKD stage IIIA are compared with those who 
did not.

Nadir serum creatinine at 1 year after surgery (1.7±0.8 vs. 
0.9±0.4, p<0.001) was signi�cantly higher in patients who 
developed CKD stage IIIA or more (Group I).  Renal surviv-
al was signi�cantly better in patients with nadir serum cre-
atinine of ≤ 1 mg/dl at 1 year after surgery as compared to 
those who had higher values (Figure 2, log rank p=0.012). 
High grade VUR (18/59 vs. 8/211, p=0.013) and bilateral renal 
scar (12/59 vs.9/211, p=0.006) were more common in group 
I. Patients in group I had undergone higher number of blad-
der augmentation procedures (12/59 vs. 8/211, p=0.001). 

Various measures and calculated indices of CMG done at 
1-2 years after surgery are shown and compared.. Mean fol-
low-up period was 8.5 years (range 1-10) and median age of 
patients at the time of evaluation was 5.8yrs. At the end of 
the study, 21.8% (59/270) patients had progressed to CKD 
stage 4-5 and lifetime risk for developing CKD stage was 45% 
.

  Cox regression analysis of risk factors predicting develop-
ment of CKD stage IIIA or more. In the multivariate model, 
bladder contractility index (BCI) (HR, 0.8; p=0.004), end �ll-
ing pressure (EFP) (HR, 2.1; p=0.010) and ΔC (p=0.020) were 
signi�cantly associated with the event (i.e. an eGFR of <45 
ml/min/1.73m2) whereas BOOI (p=0.053) and bladder BVE 
(p=0.267) were not (Table 1).

Additionally, nadir serum creatinine at 1 year after surgery 
(HR, 6.0; p=0.003), high grade VUR (HR, 3.1; p=0.023) and bi-
lateral renal scar (HR, 2.6; p=0.002) were also associated with 
risk of development of CKD stage IIIA or more. 

Patients were divided into tertiles according to BCI values 
(i.e. <65, n=94; 65-130, n=84; and >130, n=92) and EFP val-
ues (i.e. <10, n=95; 11-15, n=85; and >15, n=90); and survival 
curves were constructed for each tertile group. Cumulative 
renal survival was signi�cantly di�erent among the three 
tertile groups of BCI (, log rank p=0.025) and EFP ( log rank 
p=0.017) indices. Further, the ROC cut-o� levels ((Figure 1) 
for BCI and EFP were; 75 (AUC±SE, 0.73±0.03, sensitivity of 
78.2%, and speci�city of 62.5%) and 18 (AUC±SE, 0.65±0.05, 
sensitivity of 78.6%, and speci�city of 64.4%), respectively.

INTERPRETATION OF RESULTS
Mean follow-up period was 12.5 years (range 1-15) and medi-
an age of patients at the time of evaluation was 5.8 yrs. At the 
end of the study, 21.8% (59/270) patients had progressed to 
CKD stage IIIA or more and lifetime risk for developing CKD 
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stage was 45%. Cox regression analysis of risk factors pre-
dicting development of CKD stage IIIA.  In the multivariate 
model, bladder contractility index (BCI) (HR, 0.8; p=0.004),  
end �lling pressure (EFP) (HR, 2.1; p=0.010) and  ΔC (p=0.020) 
were signi�cantly associated with the event (i.e. an eGFR of 
< 45 ml/min/1.73m2) whereas BOOI (p=0.053) and bladder 
BVE (p=0.267) were not.

CONCLUDING MESSAGE
Bladder contractility index and end �lling pressure are the 
two important urodynamic indices which can predict early 
the long term risk of development of CKD stage III in children 
with PUV.
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COMPARISON BETWEEN ESTIMATES RENAL 
FUNCTION BY SERUM CREATININE AND 
CYSTATIN C FOR PATIENTS WITH SPINA 
BIFIDA

Kawamorita N1, Hayashi N1, Kimura S1, Satake Y1, Ito A1

1. Tohoku Graduate School of Medicine

HYPOTHESIS / AIMS OF STUDY
In order to maintain renal function, it is very important for 
patients with spina bi�da (SB) to receive feasible urological 
management and avoid to febrile urinary tract infection 
(fUTI) during their lifetime. Therefore, it is very important 
to evaluate renal function for SB patients. A patient’s renal 
function is usually evaluated with serum creatinine (SCre), 
renal scintigram and ultrasonography comprehensively; 
however, SCre and the estimated glomerular �ltration rate 
(eGFRcre), which is estimated by Scre, are strongly a�ected 
by the quantity of the patient’s muscle volume. It was pre-
viously reported that for patients with spinal cord injury, 
renal function evaluated by eGFRcre is likely to be overesti-
mated, because of low muscle volume1). Nowadays, cystatin 
C (CysC), which is not in�uenced by muscle mass, has been 

introduced clinically to estimate renal function. It should 
be more accurate to evaluate renal function by eGFR that is 
estimated using CysC (eGFRcys) for SB patients who some-
times su�er impairment in their lower limbs in comparison 
to evaluation by eGFRcre. Therefore, the aim of this study is 
to investigate whether the estimation of renal function by 
eGFRcre is a�ected by the muscle mass of SB patients more 
than that evaluated by eGFRcys.

STUDY DESIGN, MATERIALS AND METHODS
A total of 54 SB patients who had been admitted to our in-
stitute from 2018 to 2019 were retrospectively reviewed. 
Medical records of urological and orthopedic symptoms and 
treatment for urological diseases were investigated. Patients 
were divided into 2 groups; patients who were able to walk 
(WA) and those who required wheelchairs (WC). Discrepan-
cies between values of estimated glomerular �ltration rate 
with SCre and CysC were assessed in the ratio of eGRFcre and 
eGFRcys (eGFRcre/cys).  The correlation between eGFRcre 
and eGFRcys was evaluated by the linear regression model. 
It was considered that the renal function was overestimated 
by eGFRcre when eGFRcre/cys was > 1.2. The value of eG-
FRcre and eGFRcys were calculated in  formulas as follows; 
eGFRcre=194Cre-1.094Age-0.287(×0.739; in female) and eG-
FRcys={104CysC-1.019×0.996Age(×0.929; in female)}-8.

RESULTS
The cohort included 39 in the WA group and 15 in the WC 
group. Fifty-one patients conducted clean intermittent cath-
eterization (CIC) and the other 3 patients performed spon-
taneous voiding. Eleven patients had vesicoureteral re�ex 
(VUR). There was no signi�cance in the ratio of conducting 
CIC or su�ering VUR between these two groups. There were 
signi�cant di�erences in theeGFRcre/cys between the two 
groups (WA : WC = 0.799 : 0.545 ; p<0.001).  The value of eG-
FRcre/cys in all 15 patients in the WC group was more than 
1.2, whereas that in 11 of 41 in the WA group was more than 
1.2 (Table 1). The linear regression analysis in the scatter plot-
ting showed a positive correlation between eGFRcre and eG-
FRcys in the WA group as opposed to that in the WC group.

INTERPRETATION OF RESULTS
In this study, there was no visible correlation between eGFR-
cre and eGFRcys in the WC group and the value of eGFRcre 
was much higher than eGFRcys in all cases of WC, indicating 
that the patients’ renal function in the WC group was over-
estimated when the functions were evaluated by eGFRcre.  
Regarding eGFR in the WA group, the value of the correlation 
coe�cient in the scatter plots was relatively low (r2=0.300), 
even though there was correlation between eGRFcre and eG-
FRcys. This is presumably because the renal function of some 
patients in the WA group who have a relatively lower muscle 
mass in their lower limbs were overestimated by eGFRcre. 
Patients using crutches could have potentially lower muscle 
mass in their lower limbs in comparison to those who walk 
on their own. However, there were not enough signi�cant 
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di�erences in the ratio of eGFRcre and eGFRcys between pa-
tients using crutches and those not using them in the WA 
group, because the number of patients using crutches was 
smaller (4 of 39 patients).   These results indicated that renal 
function of SB patients with inability at the lower limbs could 
be overestimated when it is evaluated by eGRFcre.

CONCLUDING MESSAGE
There were the discrepancies of eGFRcre/cyc in SB patients 
especially those who usually use a wheelchair. Therefore, 
health care provider should evaluate renal function by eG-
FRcys for SB patients with lower limb disability.

FIGURE 1

FIGURE 2
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� BEST IN CATEGORY PRIZE "PAEDIATRICS"
HIGH PREVALENCE OF DYSPLASTIC 
DEVELOPMENT OF SACRAL VERTEBRAL 
ARCHES IN PEDIATRIC ENURESIS

Ozawa H1, Yoshimura N2, Yakushiji H1, Tanaka I1, Shibano T1, Ohshita M1, 
Inoue M1, Chancellor M3

1. Mizushima Central Hospital, 2. Pittsburgh University, 3. William Beaumont 
Medical Center

HYPOTHESIS / AIMS OF STUDY
Deformity of sacral vertebral arches in the conventional pel-
vic plain x-ray �lm is sometimes seen in children with per-
sistent enuresis. This study is the �rst report of comparison 
of the images of three-dimensional computed tomography 
(3D-CT) in 2 cohorts; pediatric cases with enuresis and chil-
dren without voiding symptoms or enuresis who underwent 
pelvic CT for other reasons.

STUDY DESIGN, MATERIALS AND METHODS
From January 2019 to December 2019, 47 children with pri-
mary nocturnal enuresis underwent 3D-CT of sacrococcy-
geal bone (33 males, 14 females, mean age 7.9±2.0 years, 
range: 5 years-old to 13 years-old).  For the control group, 
138 children without enuresis (78 males, 60 females, mean 
age 10.7±4.4 years, range: 3 months-old to 18 years-old) who 
underwent pelvic CT for other reasons were included. 

First, we evaluated the presence or absence of unfused sa-
cral arches at S1-S3 levels in these two cohorts.  Then, we 
selected a subset age and gender matched enuresis chil-
dren and control children without enuresis for a compar-
ison study: Children with enuresis (n=32 in total, 21 males 
11 females, mean age 8.0±2.2 years, range: 5 years-old to 13 
years-old) and children without enuresis (n=32 in total, 21 
males 11 females, mean age 8.0±2.2 years, range: 5 years-
old to 13 years-old) were compared for fusion of dorsal sacral 
arms 3D-CT).

All procedures in this study involving human participants 
were performed in accordance with the ethical standards 
of the Institutional Review Board and the 1964 Helsinki dec-
laration and its later amendments or comparable ethical 
standards. Informed consent was obtained from each child’s 
parents.

RESULTS
In the initial assessment in all participants, dysplastic sacral 
vertebral arches, evident as unfused arches at one or more 
levels of S1-S3 sacral arches, were observed in all cases of the 
enuresis group cohort (n=47) (Fig. 1A).  In the control group 
cohort (n=138), 77 children were over 10 years-old, among 
whom 70 cases (91%) showed fused sacral arches at all three 
S1 through S3 levels (Fig.1B) whereas the remaining 7 con-
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trol children over 10 years-old (9%) had one or more unfused 
sacral arches at S1-S3 levels.  In addition, in the control group, 
11 control children were under 3 years-old, and all of them 
showed three unfused sacral arches at S1-S3 levels. 

In the comparison study of age and gender matched enure-
sis patients and control children from 5 to 13 years-old (n=32 
each), there was only one case (3%) in the enuresis group, 
in whom all S1-S3 arches were fused. Also, in the enuresis 
group, only one arch between S1 and S3 levels was fused in 
7 cases (22%), and two arches were fused in 11 cases (34%). 
In contrast, in the control group, 19 out of 32 control chil-
dren (59%) had fused arches at all S1-S3 levels (P< 0.0001 vs. 
enuresis group; student t-test) (Table 1). In addition, in the 
remaining control children who had unfused arches, sacral 
arches were not fused at any of 3 levels in 2 cases (6%), one 
arch was fused in 3 cases (10%), and two arches were fused 
in 3 cases (10%).

INTERPRETATION OF RESULTS
The etiology of primary pediatric nocturnal enuresis is con-
troversial and objective diagnostic test is lacking. We hereby 
provide evidence for a novel hypothesis that dysplastic de-
velopment of sacral bone, with occult neurological dysfunc-
tion, might be a cause of pediatric enuresis. We also found 
that, in the control group, the majority (91%) of children over 
10 years-old showed fused sacral arches at all 3 sacral lev-
els whereas there were no such cases among those younger 
than 3 years-old, suggesting that sacral arch fusion is gradu-
ally completed during childhood development.

CONCLUDING MESSAGE
Sacral vertebral arches at S1-S3 levels are normally fused by 
age 10 in most children. However, our study indicates that 
children with nocturnal enuresis exhibited a signi�cantly 
higher incidence of unfused sacral arches than age and gen-
der matched children without enuresis. Our results suggest 
that dysplastic development of sacral vertebral arches may 
play a role in the etiology of nocturnal enuresis. Further stud-
ies are warranted to investigate the natural history of chil-
dren with enuresis with and without sacral dysplasia.

FIGURE 1

FIGURE 2
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EVENING DIETARY PROTEIN INTAKE IN THE 
PATHOGENESIS OF NOCTURNAL POLYURIA
Alwis U1, Monaghan T2, Delanghe J1, Everaert K1

1. Ghent University, 2. SUNY Downstate Health Sciences University

HYPOTHESIS / AIMS OF STUDY
Recent research has shown that nocturnal polyuria (NP) is 
a heterogeneous condition that may be driven by excess 
nocturnal free water and/or sodium clearance. Consistently, 
behavioral and pharmacologic interventions targeting both 
nocturnal free water and sodium production have garnered 
considerable traction in the management of nocturia owing 
to NP. Relatively less attention has been a�orded to urea—
the most abundant urinary solute—despite the fact that uri-
nary urea excretion is known to be highly interrelated with 
dietary protein intake [1]. Mechanistically, the body main-
tains a low concentration level of urea in both plasma and 
extracellular �uid, which lends to a daily urea excretion ap-
proximately two times greater the total body urea pool (and 
thus proportionally far greater than sodium, wherein daily 
excretion re�ects approximately one-�fteenth of the total 
body sodium pool) [1]. Accordingly, it stands to reason that 
excretion of a large quantity of urea, as would be expected 
in patients following signi�cant dietary protein intake, may 
re�ect an additional important mediator in the pathogene-
sis of NP. This study aims to explore the association between 
NP and estimated dietary protein intake.

STUDY DESIGN, MATERIALS AND METHODS
Post hoc analysis of prospective observational data from 
170 adults who completed a renal function pro�le between 
October 2011 and February 2015. Each subject underwent 
a 24-h urine collection which included 8 urine samples col-
lected at 3-h intervals (daytime: 10h-13h-16h-19h-22h and 
nighttime: 01h-04h-07h). Urine volume, osmolality, and urea 
were used to calculate urinary excretion of urea (urine urea 
x urine volume). Urinary urea excretion was subsequently 
employed to estimate dietary protein intake ([24-h urinary 
urea nitrogen excretion (UUN; g/day)] + 0.031 * [body weight 
(kg)]* 6.25) [2]. 

Patients were compared by NP status using two distinct cut-
o�s for NP in accordance with current International Conti-
nence Society terminology: 1) nocturnal urine production 
>90ml/h (NUP90) and 2) nocturnal polyuria index (noctur-
nal urine volume/24-h total urine volume) >0.33 (NPi33) 
[3].  

Clinical and biochemical parameters were compared using 
the chi-square test and Mann-Whitney U test for categorical 
and continuous variables, respectively. A p-value <0.05 was 
deemed statistically signi�cant. All continuous measures are 
reported as median (interquartile range).

RESULTS
A total of 170 adults were eligible for analysis (62% female, 
median age 66 [51-72] years), of whom 81 (47.6%) met the 
threshold for NP at NUP90, and 118 (69%) met the cuto� for 
NP at NPi33 (Table 1).

At NUP90, nighttime urea excretion higher in the NP vs. no 
NP group, which corresponded to a signi�cantly higher esti-
mated evening protein intake in subjects with NP (Table 2). 
No signi�cant di�erences were observed in daytime urea ex-
cretion, estimated daytime protein intake, 24-h urea excre-
tion, or estimated 24-h protein intake. 

At NPi33, nighttime urea excretion and estimated evening 
protein intake were likewise both signi�cantly higher in the 
NP group. Among subjects with NP, daytime urea excretion 
and estimated daytime protein intake were signi�cantly low-
er compared to the non-NP subgroup, and no signi�cant dif-
ferences were observed in 24-h urea excretion or estimated 
24-h protein intake between groups.

INTERPRETATION OF RESULTS
A large protein-rich meal, as re�ected in the urinary urea-
based estimate of dietary protein intake, lends to a period 
of glomerular hyper�ltration and excess urine volume. In the 
present analysis, an increase in nocturnal urea excretion was 
observed speci�cally during the nighttime in subjects with 
NP, and no such trend was seen in subjects without NP. Esti-
mated evening dietary protein intake was correspondingly 
signi�cantly higher amongst the NP subgroup, as would be 
consistent with a large, protein-rich evening meal, and this 
�nding persisted across two distinct accepted cuto�s for NP. 
Protein intake in the hours leading to sleep may re�ect an 
additional important mediator in nocturia owing to excess 
nocturnal urine production.

CONCLUDING MESSAGE
Reduction of evening protein consumption may be an ef-
fective lifestyle intervention in the management of nocturia 
owing to NP. Future research on the association between NP 
and diet is warranted.

FIGURE 1
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FIGURE 2
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NOCTURIA INDEPENDENTLY PREDICTS LEFT 
VENTRICULAR HYPERTROPHY AND LEFT 
ATRIAL ENLARGEMENT AMONG PATIENTS 
WITH CARDIOVASCULAR DISEASE

Monaghan T1, Mekki P1, Agudelo C1, Michelson K1, Gong F1, George C1, Wu 
Z1, Lee L1, Bliwise D2, Everaert K3, Weiss J1, Lazar J1

1. SUNY Downstate Health Sciences University, 2. Emory University School of 
Medicine, 3. Ghent University Hospital

HYPOTHESIS / AIMS OF STUDY
Nocturia is a well-recognized, but poorly characterized, man-
ifestation of cardiovascular disease. Multiple studies have 
reported associations between hypertension and the pres-
ence and severity of nocturnal voiding [1]. Hypertension is 
associated with multiple cardiac abnormalities which inde-
pendently heighten the risk for adverse cardiovascular out-
comes [2], including left ventricular hypertrophy (LVH), left 
atrial enlargement (LAE), and prolonged QTc interval (p-QTc), 

However, the association between nocturia and these spe-
ci�c cardiac abnormalities is not well understood. This study 
aims to explore potential associations between nocturia and 
LVH, LAE, and p-QTc on electrocardiography (ECG).

STUDY DESIGN, MATERIALS AND METHODS
Retrospective analysis of self-reported nocturnal voiding 
frequencies from 153 patients evaluated at an inner-city aca-
demic cardiology practice. Patient-reported nocturnal void-
ing frequency was recorded in the medical record at the time 
of routine clinical encounter. A nocturia database was com-
piled with institutional review board approval via a waiver of 
informed consent for retrospective analysis.

ECGs concurrent with the clinical encounter were abstracted 
and evaluated according to current American Heart Asso-
ciation guidelines by a reviewer blinded to nocturia status. 
ECGs were assessed for the presence of LVH (using the Cor-
nell and Sokolow-Lyon criteria), LAE (product of the ampli-
tude and duration of the terminal negative component of 
the P wave in lead V1 measuring ≥1 mm by 1 mm or a total 
duration of the P wave ≥120 ms in the inferior leads), and 
p-QTc (≥460 ms in women and ≥450 ms in men). A noctur-
nal voiding frequency of ≥1 void was selected as the cut-
o� for nocturia because existing literature on nocturia and 
non-dipping hypertension suggests that the largest decline 
in nocturnal systolic blood pressure occurs between 0 and 1 
nocturnal voids rather than at higher nocturnal voiding fre-
quencies [3]. A power calculation was not performed due to 
the paucity of foundational literature on ECG correlates of 
nocturia.

Three di�erent multiple logistic regression models were 
used to predict LVH, LAE, and p-QTc based on nocturia sta-
tus: Model I adjusted for age; Model II adjusted for age, sex, 
and race; Model III adjusted for age, sex, race, body mass in-
dex (BMI), hypertension, diabetes mellitus, and diuretic uti-
lization.

RESULTS
A total of 153 patients met the criteria for inclusion. The 
study sample was predominantly female (74%) and self-re-
ported African-American race (90%), with a high prevalence 
of obesity (63%), hypertension (78%), diabetes mellitus 
(33%), and diuretic use (40%). Nocturia was present in 77% 
of study subjects, while LVH, LAE, and p-QTc were present in 
44%, 41%, and 29% of study subjects, respectively. Bivariate 
analysis revealed signi�cant associations between nocturia 
and older age, African-American race, obesity, hypertension, 
diuretic use, LVH, and LAE. No such trends were observed be-
tween nocturia and sex, diabetes mellitus, and p-QTc. 

On multivariate analysis, nocturia was predictive of LVH ac-
cording to Model I (OR 3.20, [1.18-8.69], p=0.022), Model II 
(OR 3.17, [1.16-8.69], p=0.025), and Model III (OR 2.99, [1.02-
8.75], p=0.046). Nocturia also predicted LAE according to 
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Model I (OR 4.72, [1.56-14.30], p=0.006), Model II (OR 4.71, 
[1.54-14.37], p=0.006), and Model III (OR 4.24, [1.32-13.57], 
p=0.015). No signi�cant associations were observed be-
tween nocturia and p-QTc according to Model I (OR 1.51, 
[0.56-4.10], p=4.10), Model II (OR 1.39, [0.51-3.81], p=0.517), 
or Model III (OR 1.19, [0.41-3.49], p=0.747).

INTERPRETATION OF RESULTS
Nocturia predicts LVH and LAE, and this �nding persists even 
after controlling for several relevant comorbid conditions. 
LVH is associated with reduced left ventricular compliance 
(requiring higher �lling pressures), whereas LAE re�ects 
higher left ventricular preload, and both mechanisms like-
ly predispose patients to sodium and water retention. Con-
sistently, existing volume overload, particularly in conjunc-
tion with recumbency during sleep, would be expected to 
increase preload and cardiac output, lending to increased 
nocturnal urine production. The absence of a signi�cant as-
sociation between nocturia and p-QTc may be attributable 
to the association of p-QTc with multiple other factors, in-
cluding electrolyte abnormalities, medications, and aging. 
The speci�c mechanisms underlying both the presence and 
absence of associations between nocturia and LVH, LAE, and 
p-QTc merit further study.

CONCLUDING MESSAGE
LVH and LAE were both independently associated with noc-
turia in the outpatient cardiology setting. Further investiga-
tion into nocturia as a potential marker of underlying cardio-
vascular disease is warranted.
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AGE- AND GENDER-SPECIFIC NOMOGRAMS 
OF POST-VOID RESIDUAL URINE IN HEALTHY 
CHILDREN AND ADOLESCENTS
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HYPOTHESIS / AIMS OF STUDY
Purpose: To expand the previously established age- and 
gender-speci�c nomograms of post-void

residual urine (PVR) from children to adolescents.

STUDY DESIGN, MATERIALS AND METHODS
Material and Methods: Healthy children aged 2 to 16 years 
were enrolled for two sets of uro�owmetry and PVR. The 
�rst two consecutive PVRs of each child or adolescent with a 
voided volume >50 ml in participants >=6 years and >30mL 
in participants <=5 years were included for construction of 
PVR nomograms. Children with possible urinary tract infec-
tion or neurognenic lower urinary tract dysfunctions were 
excluded. All PVRs were assessed within 5 min after void-
ing with suprapubic ultrasound (Logiq Book1, GE Medical 
Systems, Milwaukee, WI), and estimated by the equation of 
height x width x depth x 0.52 ml. Bladder capacity (BC) was 
de�ned as voided volume + PVR.

RESULTS
Totally, 1663 children (841 boys and 822 girls) with a mean 
age of 9.9±3.9 years with 2752 PVRs were eligible for con-
struction of PVR nomograms. The 95th percentile of PVR for 
all children was 32.6 ml, or 15.0% of bladder capacity (BC). 

INTERPRETATION OF RESULTS
The table showed the age and gender speci�c percentile 
of PVR and PVR/bladder capacity (PVR/BC) from age 2 to 
16 years. The PVR and PVR/BC decreased as age increased 
before age of 12 years. The PVR increased after adolescence 
while PVR/BC remained stable at 10%. PVR was higher in 
boys than girls before age of 12 years. In adolescent, PVR 
was higher in girls. Table  Age and gender speci�c percentile 
of post-void residual urine (PVR) and PVR/bladder capacity 
(PVR/BC)

CONCLUDING MESSAGE
Conclusions: Age, gender, and BC should be taken into con-
siderations at interpretation of PVR tests in children and ado-
lescents because of gender- and age- di�erences in bladder 
function development.
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CHARACTERIZING NOCTURIA AMONG 
BELGIAN POSTMENOPAUSAL WOMEN: 
PREVALENCE, BOTHER, ETIOLOGY AND 
POSSIBLE RISK FACTORS FOR DEVELOPING 
NOCTURIA
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Medicine and Health Science, Department of Human Structure and Repair, 
Ghent University, Belgium, 3. Department of Gynecology, Ghent University 
Hospital, Belgium, 4. Faculty of Medicine, Dentistry & Health Sciences, The 
University of Melbourne, Melbourne, Australia

HYPOTHESIS / AIMS OF STUDY
Nocturia, or the act to pass urine during the main sleeping 
period, is a common urological symptom in the elderly pop-
ulation. Today, little is known about nocturia in postmeno-
pausal women. However, due to the lack of endogenous pro-
duced estrogen in these women, an increased prevalence of 
nocturia is expected in this population. 

Equally for the global population, a multifactorial etiology 
for nocturia in postmenopausal women is expected, as the 
e�ect of impaired estrogen production can probably be 
seen through di�erent mechanisms. Firstly, the depletion of 
estrogen leads to a higher incidence of nocturnal hot �ushes 
and thus an increased risk of sleep fragmentation. Secondly, 
lack of estrogen leads to a lower excretion of anti-diuretic 
hormone (ADH) and thus an impaired nocturnal water reab-
sorption, resulting in a higher nighttime urine production. 
Moreover, impaired estrogen production will lead to atro-
phy of estrogen receptors, which are present in the urethra 
and bladder trigonum, and will therefore induce a higher 

incidence of lower urinary tract symptoms (LUTS). Lastly, 
the incidence of obstructive sleep apnea syndrome (OSAS) 
is higher in postmenopausal women compared to premen-
opausal women.

Multiple studies have shown that nocturia has severe conse-
quences on overall health, as nocturia is an independent risk 
factor for depressive symptoms, a reduced productivity and 
increases the risk on falls and fractures. Moreover, it has been 
found that nocturia patients had 23% increase in the risk on 
all-cause mortality. A further speci�cation of the incidence, 
origin and impact of nocturia in postmenopausal women, is 
important as it may guide the professional to an optimal as-
sessment and treatment of nocturia. 

The aim of this study is threefold: to observe the prevalence 
of nocturia in the Belgian postmenopausal population, to re-
port the bother of nocturia in this population and to de�ne 
risk factors for developing nocturia as a postmenopausal 
women.

STUDY DESIGN, MATERIALS AND METHODS
All patients in this prospective observational trial were re-
cruited when consulting the menopause clinic between 
March 2015 and June 2019. Exclusion criteria were: thyroid 
dysfunction, the use of antihypertensive agents, history of 
psychiatric or neurological disorders and a history of alcohol 
or drug addiction.

Women were asked to complete the ICI questionnaire on 
nocturia (ICIQ-N). Nocturia was de�ned as ≥ 2 nocturnal 
voids. Bother linked with nocturia was reported on a VAS-
scale, with ‘0’ de�ned as having no bother and ‘10’ as hav-
ing high bother. Moreover, women were asked to ful�ll the 
‘Targeting the individual’s Aetiology of Nocturia to Guide 
Outcomes’ (TANGO) screening tool to observe underlying 
risk factors (comorbidities, sleep characteristics, LUTS  and 
self-reported health status) for nocturia. At last, baseline 
characteristics including age, weight, height and waist cir-
cumference, were collected.  

Descriptive statistics are presented as median(s) (interquar-
tile range). Di�erences in bother between di�erent noctur-
nal frequencies were assessed using the non-parametric 
Mann-Whitney U test for continuous variables. Categorical 
variables of the TANGO were compared between ‘no noc-
turnal voids’, ‘1 nocturnal void’ and ‘≥ 2 nocturnal voids’  in 
2 x 2  assessment using the non-parametric Chi-square test. 
To identify independent predictors for nocturia, a univariate 
and multivariate logistic regression analysis with calculation 
of the adjusted odds ratio was performed. This study was ap-
proved by the institution’s ethical board.
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RESULTS
This study recruited 191 postmenopausal women with a me-
dian age of 52 (47– 56) years. The overall median weight and 
height was 67 (60 – 74) kg and 165 (162 - 169) cm respec-
tively, which corresponds with a median Body Mass Index 
of 23.9 (21.4– 27.5) kg/m2. The median waist circumference 
was 89 (84 – 96) cm. 

Nocturia was reported in 23.6% (45/191) of the post-meno-
pausal women. Twenty-nine percent (55/191) of the women 
slept through the night without waking up to void. One noc-
turnal void was seen in 47.6% (91/191) of the postmenopau-
sal women, 18.3% (35/191) reported 2 nocturnal voids and 
5.2% (10/191) reported more than two nocturnal voids. Ob-
viously, patients who did not void during the night, report-
ed no bother linked with nocturia. A signi�cant di�erence 
(p <0.001) in bother linked with nocturnal voiding was seen 
between women who had to get up once and women who 
voided two or more times during the night (1/10 (IQR 0/10 - 
5/10) and 5.5/10 (IQR 3/10 – 7/10) respectively). 

No di�erences among prevalence of comorbidities (intake 
of diuretics, presence of lower limb edema, orthostatic hy-
potension or diabetes) were found between women with a 
di�erent number of nocturnal voids. Moreover, no di�erent 
responses on the statements: ‘My sleep quality is bad’ and 
‘I report my health as bad’ were reported between patients 
with a di�erent nocturnal frequency. Lastly, although no 
di�erences in daytime incontinence and sleep apnea signs 
were reported between the aforementioned groups, a trend 
towards a higher prevalence of sleep apnea signs could be 
visualized in women with a higher nocturnal frequency. Fig-
ure 1 shows signi�cant di�erences in onset and maintain in-
somnia, awaking in the �rst 3 hours of the night and daytime 
urgency compared between women without nocturia; with 
1 and with ≥ 2 nocturnal voids. 

Univariate logistic regression showed that waist circumfer-
ence could be identi�ed as an independent risk factor for de-
veloping nocturia (OR 1.04; 95% CI: 1.01 – 1.08). Secondly, a 
signi�cant association between nocturia and urgency could 
be observed (OR 3.7; CI: 1.76 – 7.8). Di�erent models of mul-
tivariate analyses with potential confounders were tested as 
shown in table 1.

INTERPRETATION OF RESULTS
The prevalence of nocturnal voiding in postmenopausal 
women is high. Approximately half of women in this cohort 
had to get up once at night to void, and 23% of this cohort 
report two or more nighttime voids. Equal to previous litera-
ture, getting up twice at night goes along with a signi�cant 
increase in bother linked with nocturia. 

After analysis of the TANGO screening tool, di�erent un-
derlying causes for nocturia can be suggested. Daytime ur-
gency symptoms increased signi�cantly with each nocturia 

episode, suggesting an underlying overactive bladder syn-
drome in patients with a high nocturnal frequency.  More-
over, a non-signi�cant trend towards a higher incidence of 
sleep apnea signs could be seen in women with two or more 
nighttime voids. Both of the aforementioned causes can be 
linked with an impaired secretion of estrogen during meno-
pause. Subsequently, a signi�cant increased risk of insomnia 
(both onset and maintained) linked with an increase of night-
time frequency is found. This �nding seems logical, howev-
er it could be that this association is the other way around, 
as insomnia can induce an early night toilet visit. Lastly, the 
proportion of women who awakes during the �rst 3 hours 
of sleep increases linear with increase in nocturnal frequen-
cy. This early nighttime voiding can be due to a high �uid 
intake in the evening, impaired secretion of ADH resulting 
in an increased water diuresis overnight or a combination 
of one of both aforementioned causes in combination with 
a low bladder capacity. Unfortunately, information about 
bladder capacity, overnight diuresis and timing of voids was 
not available. Further research including frequency volume 
charts, �uid assessment and sleep observation is necessary.

CONCLUDING MESSAGE
In this cohort of postmenopausal women, the prevalence 
of nocturia was reported as 23%. A signi�cant increase in 
bother was seen, linked with nocturnal frequency. Waist 
circumference and daytime urgency could be determined 
as potential risk factors for developing nocturia in the post-
menopausal population. Di�erent underlying causes of noc-
turia in the postmenopausal women were suggested, how-
ever more research is necessary.

FIGURE 1

Table 1 Di�erent models of multivariate logistic regression analysis with 
nocturia (≥ 2 nocturnal voids) as a dependent, dichotomous variable.
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FIGURE 2

Figure 1 Frequencies among risk factors for nocturia assessed using the 
TANGO questionnaire for patients with 0, 1 and 2 or more nocturia epi-
sodes

Funding Ghent University Frederik Paulson Chair Clinical Trial No Subjects
Human Ethics Committee Ghent University ethical comitee Helsinki Yes 
Informed Consent Yes 
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EFFECT OF RENAL DYSFUNCTION ON 
CIRCADIAN CHANGES IN SALT EXCRETION 
AND URINE OUTPUT
Takezawa K1, Kuribayashi S1, Okada K1, Sekii Y1, Inagaki Y1, Fukuhara S1, 
Kiuchi H1, Nonomura N1

1. Osaka University

HYPOTHESIS / AIMS OF STUDY
Nocturnal polyuria is the most common cause of nocturia, 
but its pathology is not yet understood and its treatment is 
often di�cult. Previous studies have reported that renal dys-
function is one of the factors associated with nocturnal poly-
uria. However, the cause and e�ect relationship between 
renal dysfunction and nocturnal polyuria remains to be elu-
cidated. We hypothesized that a decrease in renal function 
leads to a carryover of salt excretion into the night time and 
causes an increase in night-time urine output. The aims of 
this study were to determine the e�ect of decreased renal 
function on circadian changes in salt excretion and urine 
output, and to determine the cause and e�ect relationship 
between renal dysfunction and nocturnal polyuria.

STUDY DESIGN, MATERIALS AND METHODS
Thirty-nine patients who underwent nephrectomy at our 
hospital between December 2018 and March 2020 were in-
cluded in the study. Two days before and seven days after 
surgery, blood tests and 24-hour urine storage tests were 
performed to assess renal function, salt excretion, and urine 
output. Urine was collected every 12 hours from 10 o’clock to 

22 o’clock (day-time urine) and from 22 o’clock to 10 o’clock 
(night-time urine), and salt excretion and urine volume were 
measured during the day time and night time, respectively. 
According to each parameter, night-time urine output rate 
(night-time urine volume/daily urine volume) and night-
time salt excretion rate (night-time salt excretion/daily salt 
excretion) were calculated. Renal function, day-time and 
night-time salt excretion, and night-time urine rate were 
compared before and after nephrectomy.

RESULTS
The median age was 65 years, and the genders were 21 
males and 18 females. The primary disease was a living kid-
ney transplant donor in 27 cases, renal cancer in 10 cases, 
and renal pelvic cancer in 2 cases. Comorbidities were hy-
pertension in 15 cases, dyslipidemia in 5 cases, and diabetes 
mellitus in 3 cases. The pre- and post-operative eGFR (mL/
min/1.73m2) were 71.6 ± 2.27 vs. 46.3 ± 1.78 (P <0.0001), dai-
ly salt excretion (g/day) were 7.50 ± 0.45 vs. 6.75 ± 0.35 (P = 
0.091), day-time salt excretion (g) were 4.65 ± 0.36 vs. 3.53 
± 0.24 (P = 0.0010), night-time salt excretion (g) were 3.00 ± 
0.26 vs. 3.33 ± 0.21 (P = 0.229), night-time salt excretion rate 
(%) were 39.3 ± 2.57 vs. 49.7 ± 2.01 (P = 0.0009), and night-
time urine rate (%) were 40.3 ± 2.37 vs. 46.4 ± 1.96 (P = 0.042) 
(Figure 1, 2) (means ± SEM, pre-operation vs. post-operation, 
paired t-test).

INTERPRETATION OF RESULTS
As a result of the nephrectomy, renal function was reduced 
by approximately 35%. With decreased renal function, day-
time salt excretion decreased, night-time salt excretion rate 
increased, and night-time urine rate increased signi�cantly. 
These �ndings suggest that a decrease in renal function is 
associated with a decrease in day-time salt excretion and an 
increase in night-time salt excretion rate, resulting in noctur-
nal polyuria.

CONCLUDING MESSAGE
Renal dysfunction increases night-time urine rate via in-
creased night-time salt excretion rate.

FIGURE 1

Figure 1. Changes in day-time and night-time salt excretion.
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FIGURE 2

Figure 2. Changes in night-time salt excretion rate and night-time urine 
rate.

Funding None Clinical Trial Yes Registration Number UMIN, 
UMIN000036760 RCT No Subjects Human Ethics Committee Osaka 
University Medical Hospital Helsinki Yes Informed Consent Yes 
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SALT INTAKE ALTERS NOCTURNAL URINE 
VOLUME, BUT NOT NOCTURNAL FREQUENCY 
NOR BLADDER CAPACITY IN PATIENTS WITH 
LOWER URINARY SYMPTOMS

Kiuchi H1, Okada K1, Sekii Y1, Inagaki Y1, Takezawa K1, Fukuhara S1, 
Nonomura N1

1. Osaka University Graduate School of Medicine

HYPOTHESIS / AIMS OF STUDY
Nocturnal frequency is one of the most bothersome symp-
toms among lower urinary symptoms. Recently, salt restric-
tion has been a topic for reduction of nocturnal frequency. 
However, it is not fully understood how much salt restriction 
a�ect nocturnal frequency, nocturnal urine volume or noc-
turnal bladder capacity.  It is also not well-known whether 
excessive salt intake lead to increased nocturia. Aim of this 
study is to examine the e�ect of increasing or decreasing salt 
intake on nocturnal urine volume, nocturnal frequency and 
nocturnal bladder capacity in patients with lower urinary 
symptoms.

STUDY DESIGN, MATERIALS AND METHODS
This study included forty-four patients with lower urinary 
symptoms. They had two or more daily salt intake measure-
ment at any time and simultaneously �lled in bladder vol-
ume chart. Salt intake was estimated by morning urine us-
ing Tanaka’s formula. Nocturnal frequency, nocturnal urine 
volume and nocturnal bladder capacity were obtained by 
frequency volume chart. The association of salt intake and 
salt intake change with urine volume, frequency and blad-
der capacity was evaluated by the day and night. To precisely 
assess these association, data with a di�erence of more than 

300 mL in daily urine output over two days were excluded. 
This study was approved by local ethics committee.

RESULTS
Median age of the patients was 77 years (68-89 years). Base-
line nocturnal frequency was 2.0 (0-6.5), nocturnal urine vol-
ume was 546mL (100-1350 mL), and nocturnal bladder ca-
pacity was 200mL (50-437 mL). Median salt intake was 10.5 
g/day (6-14.4 g/day)  and baseline salt intake was signi�cant-
ly associated with nocturnal frequency and nocturnal urine 
volume (p=0.009, p=0.001, respectively). Median change of 
salt intake was -0.3 g/day (-4.1 to 5.4 g/day). Salt restriction 
or excessive salt intake was signi�cantly decreased or in-
creased nocturnal urine volume (p=0.004). One-gram salt re-
striction lead to 36.5mL decrease of nocturnal urine volume. 
But, salt intake change was not signi�cantly associated with 
nocturnal frequency nor nocturnal bladder capacity (p=0.29, 
p=0.91, respectively). Salt restriction was associated with 
nocturnal urine volume, but not associated with decrease of 
nocturnal urinary frequency. E�ect of salt restriction is limit-
ed. Nocturnal frequency should be treated with salt restric-
tion in conjunction with other treatments.

INTERPRETATION OF RESULTS
Salt restriction was associated with decreased nocturnal 
urine volume, but not associated with decrease of noctur-
nal urinary frequency nor nocturnal bladder capacity. One-
gram salt restriction lead to 36.5mL decrease of nocturnal 
urine volume. E�ect of salt restriction for the treatment of 
nocturnal frequency is limited.

CONCLUDING MESSAGE
Salt restriction for the treatment of nocturnal frequency 
should be  in conjunction with other treatments.
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FIGURE 1

Association between salt intake and nocturnal volume.

FIGURE 2

Association between change of salt intake and change of nocturnal vol-
ume.

Funding None Clinical Trial No Subjects Human Ethics Committee Osaka 
university Ethics Committee Helsinki Yes Informed Consent No 
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LONG TERM RESULTS OF ARTIFICIAL URINARY 
SPHINCTER IMPLANTATION FOR STRESS 
URINARY INCONTINENCE IN CHILDREN: A 
MONOCENTRIC RETROSPECTIVE STUDY

Paret F1, Leclair M1, Karam G1, Rigaud J1, Branchereau J1, Perrouin-Verbe M1

1. CHU de Nantes

HYPOTHESIS / AIMS OF STUDY
To report long term results and complications of arti�cial 
urinary sphincter (AUS) in children for stress urinary inconti-
nence (SUI) due to intrinsic sphincter de�ciency (ISD).

STUDY DESIGN, MATERIALS AND METHODS
We performed a retrospective, monocentric study. All pa-
tients under 18 years old that underwent an AUS (AMS 800) 
implantation between 1986 and october 2018 were includ-
ed. 

Pre-operative data (underlying disease, severity of SUI) were 
reported, as well as per and post operative complications. 
Complete continence was de�ned as 0 pad/day. Explanta-
tion-free and revision-free device survival was estimated by 
the Kaplan-Meier method.

RESULTS
Overall 37 patients with a median age of 12 years [IQR 9-16] 
were included (15 females, 22 males). Median follow up was 
18,7 years (IQR 0,3-31,4). 

25 had a neurogenic ISD, mostly from spinal dysraphism, 5 
had a congenital sphincter agenesis, 3 had a post-prostat-
ic rhabdomyosarcoma ISD and 2 an epispadias. 1 patient 
had a gunshot pelvic trauma and 1 a pelvic surgery for 
Hirschsprung syndroma, both resulting in ISD.

In patients with neurogenic bladder, the main preoperative 
voiding mode was spontaneous voiding (n=35, 95%), often 
with abdominal thrust (or Crédé). 2 patients practiced clean

intermittent catheterization (self-catheterization or by car-
egiver).

All patients had a preoperative urodynamic evaluation as-
sessing the ISD before device implantation.

48% had previously undergone surgery, mostly for vesi-
co-ureteral re�ux or cryptorchidism. 

All implantation were performed in open approach except 
for one young female patient (robotic approach).

In male, the cu� implantation was pericervical in 2/3 cases 
(n=25). For the remaining patients, the cu� was located in a 
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bulbar position. For all female patients, the cu� was implant-
ed around the bladder neck. 

The median size if the cu� was 6cm (IQR 4-7,5). In 81%, a 61-
70 cmH2O balloon was implanted.

5 patients experienced early complications (< 30 days af-
ter implantation) : 3 patients had a urinary tract infection, 1 
leading to device explantation 21 days after implantation. 2 
had acute urinary retention, resolved after few days of ca-
thetirization.

At last follow-up, 83,3% (n=30) still had a functional AUS in 
place.

10 (27%) patients underwent explantation (appendix 1) due 
to erosion or infection. Only 4 patients had a second device 
implantation after explantation of the �rst one. Among those 
patients, 3 underwent explantation of the second device. 

16 (43%) underwent revision (appendix 2), with a median 
delay of 114 months (IQR 0-223).

10 patients have had an augmentation cystosplasty for 
compliance degradation non-responding to anticholinergic 
treatments.

18 (49%) patients were spontaneously voiding, 17 patients 
were practicing self-catheterization, 1 underwent an ileal 
urinary derivation and 1 had an indwelling catheter.

At last follow up, the overall continence was satisfaying, with 
30 patients (81%) requiring 0 pad/day, 4 patients requiring 1 
pad/day and only one who was fully incontinent.

As for the patients still having a functional AUS, 27 (90%) pa-
tients wore 0 pad/day and 3 (10%) patients wore 1 pad/day.

INTERPRETATION OF RESULTS
AUS implantation remains a trigering intervention, aspecially 
for children. To our knowledge, this study reports the longest 
follow-up of patients with AUS implanted during childhood. 

Erosion was the most common complication as reported in 
litterature.

We observed a relatively high rate of revision, that may be 
related to the very long follow up of our patients.

CONCLUDING MESSAGE
Arti�cial urinary sphincter AMS 800 is a long term e�ective 
surgical treatment for SUI related to ISD in children. Its im-
plantation remains challenging especially in this population 
of patients who often had undergone previous bladder neck 
surgery.

However, AUS provides a long term high rate of continence, 
and often a high rate of satisfaction, even if revisions are of-
ten necessary.

FIGURE 1

Explantation-free survival

FIGURE 2

Revision-free survival

Funding No Clinical Trial No Subjects Human Ethics Committee CNIL 
Helsinki Yes Informed Consent No 
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TRANSITIONAL CARE OF INCONTINENCE 
FROM PEDIATRIC UROLOGIST TO  
FUNCTIONAL UROLOGIST : CONCERNS FROM 
A NATIONAL SURVEY.

Mosiello G1, Creti G2

1. Bambino Gesù Pediatric Hospital, Department of Neuro-Urology, Rome, 
Italy, 2. Casa Sollievo della So�erenza Hospital, Department of Urology, San 
Giovanni Rotondo, Foggia, Italy

HYPOTHESIS / AIMS OF STUDY
In childhood there are some causes of incontinence, requir-
ing a life-long care, as: bladder exstrophy, posterior urethral 
valves, neurogenic bladder related to spina bi�da, anorectal 
malformation,  spinal cord injury or pelvic trauma realted to 
surgery, etc.All these conditions are rare disease, however  
the high rate survival , is creating worldwide an increasing 
speci�c population. Uptonow di�erent adult Health care 
provider (HCP): urologist, gynecologist, coloproctologist, 
physiotherapist, nurse, etc are involved on the care of these 
patients with paediatrics (urologist, surgeon, nurses) in dif-
ferent program and organization. The majority of these pro-
grams are not well de�ned, and no single  worldwide accept-
ed document is reported de�ning a transitional care process 
from adolescence to adult life for people with lower urinary 
tract and pelvic �oor dysfunction related either to a con-
genital malformation either to an acquired condition during 
childhood.  Aim of our paper has been to de�ne the actual 
situation in the main Institution involved in transitional care 
process in European Western Country , evaluating with a sur-
vey  adult center and  paediatrics ones, in order to de�ne 
advantages, concerns, satisfaction.

STUDY DESIGN, MATERIALS AND METHODS
A multidisciplinary working group (WG) involving well expe-
rienced Health care Professionals (HCP) with transitional care 
has been created, including Urologist, pediatric urologist, 
gynaecologist, surgeon ,pediatric surgeon, physiotherapist, 
nurses. A multiple choice questionnaire  (MPCQ) has been 
de�ned by two senior urologist/pediatric urologist, and sub-
mitted to the WG, for reviewing and approval . The reviewed 
version,of 18 MPCQ  has been submitted to major adult and 
pediatric center involved in continence transitional care, all 
centers have been selected on their experience, in order to 
de�ne concerns, limitations, etc on the basis of survey re-
sults. Data have been evalutatd using SPSS Windows pack-
age and statistically computed by Kruskall Wallis test.

RESULTS
A 18 items MPCQ has been sent to 20 pediatric urology and 
pediaric surgery deprtment , Group Pediatric (GP) and to 
10 adult urology center, group adult (GA). The institution 
involved are similar in both groups (60% public hospital, 
20 private hospital, 10% University, 10 others), with a quite 

similar activity for  urological disease: neurogenic bladder, 
hypospadia, perineal malformation. In GP the majority of 
HCP involved are pediatric surgeon (30%) vs urologist in GA 
(60%). The clinical experience of these HCP has been report-
ed higher in GP, 75%>20 yrs versus GA, 40%>20yrs. No sig-
ni�cative statistical di�erence has been reported for volume 
activity ( numer fo major urological reconstruction/year) 
between both groups. Only  30% in GP and GA reported a 
speci�c program for transition .These programs are active by 
> 5yrs only in 15% of GP and 30% GA. The team composition 
between adult and pediatric specialist is mainly unde�ned 
and only 20% in both groups reported a de�ned and struc-
tured team. Urotherapist are present in 50%of GA and only 
in 5% of GP. The presence of the other specialist (orthopae-
dic, gynaecologist,psychologist) is reported in 30% in GP vs 
50% in GA. The majority of HCP is working with individual 
connection between centers based on personal realtionship, 
80-90% without a well de�ned program. Most HCP avocat-
ed as  useful the presence  of pediatric urologist instead of 
pediatric surgeon and  an adult urologist specialized in re-
constructive/functional urologist, as “adolescent urologist 
“( 60%, 40%). 55% of GP  HCP  vs 40% GA HCP are satis�ed 
about the clinical program of transitional care in their institu-
tion, reporting  an high rate of satisfaction by patients, 50% 
vs 70%.

INTERPRETATION OF RESULTS
The results of this survey, in a well industrialized European 
western country, con�rmed previous investigations in pae-
diatrics, where the lack of speci�c program is commonly 
reported. Di�erent institution are using di�erent program 
organization, where the di�erence could be partially ex-
plained by di�erent logistic  ( pediatric urology department 
into pediatric hospital or into general hospital  cohexisting 
or joined to urological (adult) department . Signi�cant is 
the scant presence of urotherapist), mainly in pediatric in-
stitution, as well as the di�erent organization of HCP team. 
Furthermore is interesting to observe that in many pediat-
ric urological center the coordinator is a pediatric surgeon  
instead of a pediatric urologist. Moreover mostly in adult 
center early career professionals are involved in transitional 
care of continence , as for reduced clinical interest.

CONCLUDING MESSAGE
Our survey con�rmed the usefulness  to de�ne a common 
speci�c program  for transitional care, either in every sin-
gle country either,with scienti�c society , worldwide. In our 
mind the snapshot of our single country survey could be 
usefull in order start an active joint WG  to ameliorate assis-
tance to these chronic complex patients and de�ne speci�c 
educational module for physician, surgeon, nurse , physio-
therapist.

REFERENCES
1. Transition of care for adults with congenital urological 

malformations. Curr Treat opt in Pediatrics 2016,2,35-42
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MODE OF BIRTH DELIVERY AND AGE AFFECTS 
THE PEDIATRIC URINARY MICROBIOME
Halverson T1, Juhr D2, Copp H3, Storm D2, Wolfe A1

1. Loyola University of Chicago, 2. The University of Iowa, 3. University of 
California, San Francisco

HYPOTHESIS / AIMS OF STUDY
We previously described the existence of the pediatric uro-
biome in both males and females [1]. We now wish to de-
termine if there are di�erences in the pediatric urobiome by 
age, and mode of birth delivery dichotomized by sex. Prior 
studies have demonstrated that the pediatric gut microbi-
ome di�ers between children delivered by Caesarian section 
(C-section) and those delivered vaginally. This di�erence is 
apparent in the �rst few months following birth, but within 
a year the di�erence becomes much less apparent [2]. Other 
studies have reported age e�ects on the gut microbiome [3]. 
However, to date, the in�uence of mode of delivery on the 
pediatric urinary microbiome and the longevity of its poten-
tial e�ects have not been studied.

STUDY DESIGN, MATERIALS AND METHODS
Following IRB approval, catheterized urine samples from 
children less than 18 years of age without antibiotic expo-
sure were obtained. Demographic information from the 
participants were obtained, including mode of birth and 
age. Urine specimens were assessed using the expanded 
quantitative urine culture (EQUC) protocol and the isolated 
bacteria were identi�ed via MALDI-TOF Mass Spectrometry. 
Following identi�cation, urotype was assigned based on 
dominant genus (i.e., 50% or greater relative abundance). 
Microbiome data in terms of urotype were then analyzed 
by age and by mode of birth delivery. The participants were 
sorted into three age groups 0-2 years of age, 3-11 years of 
age, and 12-18 years of age. Signi�cance was determined via 
Fisher’s exact test.

RESULTS
86 children were included in the study, including 39 females 
and 47 males. Mean patient age was 6.5 years (2 months – 17 
years). Cultivatable bacteria were detected in the bladders of 
children as young as 2 months old (Figure 1). Whereas most 
genera were detected in all three age groups, some were 
only detected in infants or teenagers. Urotypes in terms of 
sex and mode of birth delivery are listed in Table 1. In males, 

we detected an association between the Enterococcus-dom-
inant urobiome and delivery by C-section (p=0.02).

INTERPRETATION OF RESULTS
Di�erences were observed in the urinary microbiome by 
age. We only detected certain genera in the very young (i.e. 
Finegoldia and Morganella) and some in older children; in 
particular, Lactobacillus was only detected in females aged 
eight and older and predominantly in those aged 12 and 
older. Many genera were detected throughout childhood 
(especially Actinomyces, Enterococcus, Streptococcus, and 
Staphylococcus). 

Like other pediatric microbiomes, based upon our pilot 
study, there appears to be a di�erence in the bacteria that 
constitute the urobiome between children born by C-sec-
tion and vaginal delivery.  Further sample collection will be 
necessary to con�rm this observation and to see if there are 
other urotypes, genera, or species that are associated with 
either method of delivery.  In studies examining mode of 
delivery and the gut microbiome, initial di�erences quickly 
disappear with age. At this point, we do not have the statisti-
cal power to determine if the di�erences we see remain with 
age; we need to increase our sample size.

CONCLUDING MESSAGE
Detection of some genera seems to be associated with age. 
A statistically signi�cant association exists between C-sec-
tion birth in males and the Enterococcus urotype. Increased 
sampling is required to determine if there are more associa-
tions with mode of delivery.

FIGURE 1
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PREVALENCE, RISK FACTORS, AND QUALITY 
OF LIFE CONCERNING STRESS URINARY 
INCONTINENCE IN US FEMALE ATHLETES 
PARTICIPATING IN STRENGTH SPORTS.

Rohde M1, Brumitt J2, Sandvik J3, Bø K4

1. Rocky Mountain University of Health Professions, 2. George Fox University, 3. 
Trine University, 4. Norwegian School of Sport Sciences

HYPOTHESIS / AIMS OF STUDY
Stress urinary incontinence (SUI) is a complaint of involun-
tary loss of urine during e�ort or physical exertion, or dur-
ing sneezing or coughing [1]. SUI is frequently a symptom 
during pregnancy and in the postpartum periods.  How-
ever, it also a�ects women in sport [2]. High prevalence of 
SUI has been shown in sports involving running and jump-
ing but there is sparse knowledge on women participating 
in strength sports [2]. The aim of this study was to identify 
the scope of the problem of SUI in women participating in 
strength sports, movement patterns that elicit SUI, and the 
impact on quality of life in female athletes with SUI.

STUDY DESIGN, MATERIALS AND METHODS
This study followed a mixed methods design, with a quan-
titative survey and qualitative focus group interviews. The 
International Consultation on Incontinence Questionnaire 
on Urinary Incontinence Short Form (ICIQ-UI-SF) was sent to 
women who are United States citizens, age 18-65, and mem-
bers of USA Weightlifting (USAW), USA Powerlifting (USAPL), 
and/or United States CrossFit a�liates [3].  In addition to 
the ICIQ-UI SF, several demographic questions were added 
to the survey: age, body mass index (BMI), sport preference 
(USAW, USAPL, CrossFit, or a combination), number of preg-
nancies, number of delivery(ies),  type of delivery(ies), vagi-
nal tears during labor and delivery, frequency and duration 
of exercise sessions per week, and perceptions of leakage in 
and outside of training. Polychoric and Spearman correla-
tions were conducted for survey analysis. A logistic regres-
sion was performed to estimate predictors of the likelihood 
of women experiencing urine leakage with exercise. Wald 
chi-square tests were used to calculate odds ratios for each 
outcome. Following the survey, respondents were able to 
volunteer to participate in two focus groups for qualitative 
data. Eight women participated in the focus groups.
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RESULTS
Three hundred forty-two respondents completed the online 
survey (5% response rate); the largest representative was 
from Olympic weightlifting members (n=239). A majority of 
respondents (n=226, 65.5%) reported leaking once per week 
or more often. When responding to “when does urine leak?” 
a majority of respondents (n=154, 44.8%) reported leakage 
during physical activity and exercise. There was a moderate 
positive correlation between parity and the interference of 
urine leakage with everyday life (r=.336, p<.001) and be-
tween urine leakage during exercise and urine leakage out-
side of exercise (r=.397, p<.001),  as well as urine leakage 
during exercise and interference with everyday life (r=.683,  
p<.001).  There was also a weak, but statistically signi�cant 
correlation between hours per week of physical activity and 
urine leakage outside of exercise (r=-.122, p=.024).  Sport 
preference was the only statistically signi�cant predictor 
of urine leakage with exercise (OR 1.227 {95% CI 1.04-1.45}, 
p=.01), as shown in Table 1. Multiparity was the only statis-
tically signi�cant predictor of urine leakage outside of exer-
cise (OR 1.402 {95% CI 1.00-1.94}, p=.04), as shown in Table 
2.  Qualitative reports demonstrated feelings of embarrass-
ment, frustration, and hopelessness with urine leakage dur-
ing and outside of exercise. Women reported double-un-
ders, deadlift, running/jumping, front squats, cleans, and 
push press as the primarily o�ending movements during 
exercise that cause leakage during exercise.  Main barriers to 
quality of life included adjustments to or elimination of train-
ing exercises, feelings of annoyance/irritation, and that uri-
nary leakage is an acceptable side e�ect of training. Women 
stated that if provided education about pelvic �oor muscle 
training they would use it, but only once the urinary leakage 
episodes became severely bothersome. Qualitative results 
show that while women have negative motions surrounding 
SUI, they are also not comfortable asking for more resources 
beyond pelvic �oor muscle training from their physicians.

INTERPRETATION OF RESULTS
Quantitative results are similar to those found in previous 
studies that SUI is an issue within female athletes [2]. Due 
to the poor response rate (5%) it is not possible to gener-
alize to the female strength population. This is one of few 
studies that speci�cally examined female athletes involved 
in strength sports. Qualitative results support the need for 
additional research examining each of these strength sports 
individually to truly identify the scope of the problem and 
the manner in which women choose to address SUI.

CONCLUDING MESSAGE
Parous women are more likely to report SUI than nulliparous 
women. Parity and hours of training per week are linked to 
urine leakage both during and outside of exercise. Despite 
negative feelings of shame, embarrassment, and frustration, 
women accept SUI as a side e�ect of training, and are hesi-
tant to ask for more from their physicians beyond pelvic �oor 

muscle training information. Additional research is needed 
to examine each strength sport individually.

FIGURE 1

FIGURE 2
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FATE OF OVERACTIVE BLADDER SYMPTOMS 
AFTER MIDURETHRAL SLING IN FEMALE 
STRESS URINARY INCONTINENCE PATIENTS 
WITH NEUROLOGICAL DISEASE

Shin J1, Park J1, Choo M1

1. Department of Urology, University of Ulsan College of Medicine, Asan 
Medical Center

HYPOTHESIS / AIMS OF STUDY
We investigated surgical outcomes and changes of overac-
tive bladder (OAB) symptoms after midurethral sling place-
ment in female stress urinary incontinence (SUI) patients 
with or without neurological disease.

STUDY DESIGN, MATERIALS AND METHODS
Medical records of patients who underwent midurethral 
sling operation for SUI between January 2009 and Decem-
ber 2018 at a single tertiary center were reviewed. Patients 
with previous anti-incontinence surgery and concurrent pel-
vic organ prolapse repair were excluded. Based on the pres-
ence of underlying neurological disease (cerebrovascular, 
neurodegenerative movement disorder, spinal cord disease, 
or peripheral neuropathy), patients were divided into two 
groups: the non-neurological disease (NND) group and the 
neurological disease (ND) group. 

Among patients who experienced complete dryness through 
the �nal follow-up examination, baseline demographics and 
changes in OAB symptoms were compared, including de 
novo OAB in the pure SUI group, resolution rate of urgency or 
de novo UUI in SUI in the urgency group, and resolution rate 
of UUI in the MUI group. OAB symptoms between postoper-
ative month 6 and month 12evaluated to investigate the in-
�uence of midurethral sling operation. ND patients with MUI 
were categorized into three subsets based on the timeline 
of UUI symptoms and neurological condition as pre-existing 
UUI, UUI as sequela of a neurological condition, or not-iden-
ti�able. The resolution rate of UUI was compared between 
pre-existing and neurological sequela subsets. Next, to eval-
uate the association between postoperative OAB symptoms 
and neurological disease, we performed a 1:1 matched anal-
ysis between NND and ND groups in subsets of patients with 
pure SUI (de novo OAB) and MUI (resolution of UUI).

RESULTS
A total of 855 patients (median follow-up: 49.8 months; 
mean age: 57.9±9.3 years) were included. Complete dry-
ness was achieved 95.0% of NND and 93.7% of ND patients 
(p=0.440). Among 797 patients (711 NND and 86 ND) who 
achieved complete dryness, 227 patients had pure SUI, 198 
patients had SUI with urgency, and 372 patients had mixed 
urinary incontinence (MUI) preoperatively. The ND patients 
tended to be older older (57.2±9.0 years vs. 62.8±9.2 years) 

and had higher proportions of diabetes (8.0% vs. 24.4%), 
hypertension (26.7% vs. 47.7%), and MUI (44.6% vs. 64.0%) 
than NND patients (p<0.001 for all). The incidence of pure 
SUI was higher in ND patients (5.9% vs. 18.2%, p=0.032) than 
in NND patients. Speci�cally, de novo urgency developed in 
5.4% of NND patients and 18.2% of ND patients and de novo 
UUI developed in 0.5% of NND patients and none of the ND 
patients. In patients with SUI with urgency, resolution rate of 
urgency was similar (72.0% vs. 77.8%, p = 0.703) and de novo 
UUI developed in 1.5% of patients. In patients with MUI, the 
overall resolution rate of UUI was signi�cantly higher in NND 
patients than in ND patients (75.4% vs. 60.0%, p = 0.017). The 
rate was signi�cantly higher in preoperative SUI predomi-
nant NND patients than in UUI predominant NND patients 
(80.9% vs. 55.0%, p < 0.001). There was no signi�cant di�er-
ence in resolution rates of UUI based on preoperative pre-
dominant type of incontinence in the ND group (62.9% vs. 
50.0%, p = 0.387).

The chronological association of OAB symptoms with neu-
rological conditions was clearly identi�ed in 79.7% of MUI 
patients (43 out of 55). There was no signi�cant di�erence in 
the resolution rates of UUI between patients whose storage 
symptoms were associated with a neurological condition 
and those whose storage symptoms were not associated 
with a neurological condition (17 out of 28: 60.7% vs. 9 out 
of 15: 60.0%, p = 0.964). In a 1:1 matched analysis of pure SUI 
patients, 19 patients were matched and de novo OAB was 
signi�cantly higher in patients with ND than in patients with 
NND (5.26% vs. 21.05%, p < 0.001). In a 1:1 matched analy-
sis of MUI group, 52 patients were matched but resolution 
of UUI did not signi�cantly di�er between ND and NND pa-
tients (53.9% vs. 57.7%, p = 0.414).

INTERPRETATION OF RESULTS
Comparable success rates in neurological patients might 
be due to the patients’ relatively high performance status-
es. Most neurological patients in the study population were 
tolerable to monitored or general anesthesia and capable of 
caring for themselves or could perform normal activities with 
some di�culty. Our success rates of midurethral sling in neu-
rological group are higher than previous literature, and this 
might have been becaute the etiology of SUI in our patient 
population was not purely due to impaired control of the ex-
ternal sphincter. In addition, the incidence of de novo OAB 
in neurological group is also higher than previous literature. 
This might be because our study population included 61.6% 
(53 out of 86) of patients with suprapontine lesions that 
might have in�uenced the tonic inhibition of the pontine 
micturition center, which can lead to spontaneous involun-
tary detrusor contractions. Signi�cant di�erence in de novo 
OAB after 1:1 matched analysis might have occurred due to 
the natural course of neurological condition itself. Three-
fourths of patients who developed de novo OAB had supra 
pontine lesion; cerebrovascular diseases (n = 2), Parkinson’s 
disease (n = 1). In a matched analysis of MUI patients, how-
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ever, there was no signi�cant di�erence in the resolution 
of UUI between non-neurological disease and neurological 
disease patients (53.9% vs. 57.7%, p = 0.414). This might be 
because patients included in the present study were in their 
early stage of neurodegenerative disease and had relatively 
high performance status.

CONCLUDING MESSAGE
Presence of neurological disease did not a�ect the success 
rate of midurethral sling placement. De novo OAB symptoms 
were more likely to develop and the resolution rate of UUI 
seemed to be lower in patients with neurological disease. 
However, after matching by baseline variables including 
age, diabetes and hypertension, there was no di�erence in 
the resolution rate of UUI in MUI group while de novo OAB 
symptoms were prevalent in neurological pure SUI group. In 
addition, the onset of preoperative UUI was irrelevant in pa-
tients with persistent postoperative UUI in neurological MUI 
group.
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THE EFFECTS OF HIGH-INTENSITY FOCUSED 
ULTRASOUND (HIFU) ABLATION TREATMENT 
FOR UTERINE FIBROIDS ON GENITOURINARY 
SYMPTOMS

Loo Z1, Jeng C2, Lin K3, Liu Y4, Long C5
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HYPOTHESIS / AIMS OF STUDY
This study was aim to evaluate the e�ects of High-intensi-
ty focused ultrasound (HIFU) ablation of uterine �broids on 
genitourinary symptoms after HIFU therapy .

STUDY DESIGN, MATERIALS AND METHODS
Seventy- �ve women with symptomatic uterine �broid were 
scheduled for high-intensity focused ultrasound ablation 
for uterine �broids. All subjects were required to perform 
Magnetic Resonance Imaging on Uterus in order to screen 
out the patients with endometrial or uterine malignancy 
before starting the treatment. Magnetic Resonance Imag-
ing on Uterus follow up was also conducted three -month 
post HIFU therapy to assess the uterine reduction rate and 
�broid reduction rate. Laboratory examination with Serum 
LDH, CA125 and Hemoglobin level were also performed be-
fore and three months post HIFU treatment. Genitourinary 
symptoms questionnaire assessment using Overactive Blad-
der Symptom Score (OABSS), Urogenital Distress Invento-
ry-6 (UDI-6),  Incontinence Impact Questionnaire -7 ( IIQ-7) 
, International Consultation on Incontinence Questionnaire 
- Short Form( ICIQ-SF) , sexual function assessment with  Fe-
male Sexual Function Index ( FISI) questionnaire were also 
conducted before and three months post HIFU treatment.

RESULTS
Among these seventy- �ve patients, forty -�ve of them pre-
sented with anterior wall uterine �broids while thirty of them 
had posterior wall uterine �broids. For the treatment result , 
the average sonication power was 364.52 Watt while the av-
erage total treatment time was 115.36 minutes. Total Soni-
cation time during HIFU therapy was 919.48s with average 
exposure energy was 338534.27 Joule . There was a signi�-
cant improvement in uterine reduction rate (27.1 ± 15.2%, 
P<0.05) and �broid reduction rate (40.68±23.85 %, P<0.05) 
after three month HIFU treatment through Uterus  Magnetic 
Resonance Imaging follow up .In comparison ,there was an 
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increase in hemoglobin level and greater reduction in serum 
LDH and CA125 level at baseline and three months post HIFU 
treatment , with no signi�cantly di�erence (P>0.05) . Symp-
tomatic improvement in genitourinary symptoms with total 
reduction in OABSS, UDI-6, IIQ-7, ICIQ-SF score were found 
postoperatively (P<0.05). The scores of all parameters of FSFI 
improved signi�cantly after HIFU therapy (P<0.05) except in 
the satisfaction and pain domain. In comparison between 
anterior wall uterine �broids located group and non-anteri-
or wall located group, the result showed that there was no 
signi�cant di�erence in OABSS, UDI-6,IIQ-7 ,ICIQ-SF scores.

INTERPRETATION OF RESULTS
Successful ablation of the uterine �broids in HIFU therapy  
cause  shrinkage of the uterine size and uterine �broids. Less 
compression e�ects of these uterine �broids over pelvic or-
gan and bladder after ablation therapy subsequently relieve 
the patients' lower urinary tract symptoms .

CONCLUDING MESSAGE
High-intensity focused ultrasound (HIFU) ablation treatment 
for uterine �broids showed signi�cant improvement in uter-
ine reduction rate, �broid reduction rate after HIFU treat-
ment .HIFU treatment also has great impact in quality of life 
with improvement in genitourinary symptoms and sexual 
function.
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PATIENT COUNSELLING AND SURGERY 
FOR STRESS URINARY INCONTINENCE – AN 
INTERNATIONAL SURVEY
Zilberlicht A1, Dwyer P1, Karmakar D1, Chan G2, Schierlitz L1

1. Mercy Hospital fo Women, 2. Austin Health

HYPOTHESIS / AIMS OF STUDY
Stress urinary incontinence (SUI) is a common cause of uri-
nary incontinence and negatively a�ects a woman’s quality 
of life. One of the surgical options for treatment is a mid-ure-
thral sling (MUS) comprised of mono�lament polypropyl-
ene. The MUS is the most investigated procedure for SUI and 
considered to have a relatively low-risk safety pro�le. How-
ever, recent negative publicity and litigation have resulted in 
the decline of the use of synthetic mesh for prolapse surgery 
and urinary stress incontinence in recent years. 

The aim of this survey is to investigate whether the current 
climate has resulted in a change in doctors' and their pa-

tients’ preconceptions regarding the use of synthetic mesh 
for the treatment of SUI.

STUDY DESIGN, MATERIALS AND METHODS
An electronic survey was distributed among practitioners 
who provide consultation and treatment for women with 
SUI, which comprised a total of 16 questions: 10 assessing 
the patient consultation with SUI (Table 1), and 6 concerning 
respondents’ demographics. The survey was approved by 
the IUGA educational committee.

RESULTS
A total of 293 participants completed the survey. Demo-
graphics (age, gender, country of practice, title and years 
of experience) are presented in Table 2. Despite resulting in 
prolongation of consultation, the majority of respondents 
(86%) think that patient information lea�et (PIL) should be 
handed out, and these will provide essential information 
and better understanding for their patients (73%). Howev-
er, only 64% of respondents are actually providing the PIL at 
the time of consultation. Majority of participants would use 
either IUGA, or their working institute PIL (60%). Only 8% felt 
that patients have positive preconception of synthetic mesh 
for SUI.  Interestingly, 83% of respondents haven’t changed 
their recommendations for the treatment, nor their consent 
process. The preferred initial surgical treatment for SUI was 
retropubic MUS followed by transobturator MUS, and then 
bulking agents. Burch colposuspension and pubovaginal 
fascial sling were the least preferred treatment initially. Ac-
cording to the survey, clinicians counselling patients pre-
senting with vaginal prolapse and SUI would initially o�er 
vaginal repair with MUS (52%) or vaginal repair alone and 
MUS later if needed (21%).

INTERPRETATION OF RESULTS
Despite the negative publicity and the current medico-legal 
litigation involving MUS for treatment of SUI, the majority of 
respondents still prefer this as the initial surgical treatment 
for SUI. PIL are valued by majority of clinicians, and should be 
provided in the consultation process for patients with SUI.

CONCLUDING MESSAGE
Despite the recent negative publicity, the majority of clini-
cians worldwide, still believe that MUS for treatment of SUI, 
is considered as the preferred surgical option.
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MID-URETHRAL SLINGS (MUS) AT RISK OF 
EXTINCTION? A PROSPECTIVE SINGLE-
CENTER STUDY.
Ferong K1, Vossaert P1, Verleyen P1, Ghesquière S1, Platteeuw L1, Van 
Bruwaene S1

1. AZ Groeninge Kortrijk, Belgium

HYPOTHESIS / AIMS OF STUDY
In many countries, the mid-urethral sling (MUS) for stress uri-
nary incontinence (SUI) is at risk of extinction as collateral 
damage of the mesh-war. A main criticism is the lack of re-
al-world and long-term data. Therefore a prospective sling 
database was created in our center.

STUDY DESIGN, MATERIALS AND METHODS
The database was created in 09-2016. Demographics and 
complications were inserted into an electronic record, linked 
to the medical �le. Patient-reported outcome measures 
(PROMS) were assessed through validated questionnaires 
(PGI-I, IIQ-7, UDI-6 and PISQ-12) at 0, 3 and 12 months (m).

RESULTS
Between 09-2016 and 10-2019, 460 MUS procedures were 
performed. Physician-reported data were inserted in 96%, 
87% and 59% and PROMS were completed in 88%, 78% and 
72% at 0, 3 and 12m respectively. TVT-O was performed in 
the majority of the procedures (73%). It concerned a primary 
sling in 89%. Simultaneous surgery was performed in 31% of 
patients (of which 63% cystocele repair).  Success rate (PGI-I 
1-2) was 88% at 3m and decreased to 83% at 12m (p = 0.14). 
IIQ-7 showed a signi�cant improvement at 3m and 12m. Ac-
cording to UDI-6, SUI-related as well as irritative and obstruc-
tive symptoms improved after 3 and 12m (p <0.01). In the 
57% of patients who were sexually active, 68% were satis�ed 
with their sexual life preoperatively, while this increased to 
84% at 12m. For both pain and incontinence during sexual 
intercourse and fear of unwanted urine loss, there was a sig-
ni�cant improvement at 3m and 12m.  Peroperatively, there 
were 5 vaginal and 4 bladder perforations, none with conse-
quences. At 3m, there were 10% urinary tract infections, 2% 
erosions, 3% retentions and 4% pain complaints. For these 
complications, 9 patients underwent re-intervention. After 
1y there were 4% asymptomatic erosions and 1.2% persis-
tent pain.

INTERPRETATION OF RESULTS
A linear regression analysis showed worse outcome (PGI-I) at 
3m in patients with concomitant cystocele repair and higher 
post-void residual. Higher SIU complaints resulted in better 
outcome after 3m.  At 12m, patients with a higher BMI and 
more preoperative urge complaints had worse outcome.  
The cystocele group had a signi�cant lower PGI-I at 3m com-
pared to the exclusively sling group. However, the latter had 
a signi�cant decline of success at 12m.
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CONCLUDING MESSAGE
A prospective sling database was created as part of dai-
ly clinical practice. With little e�ort a large amount of data 
became readily available. While the PROMS data had a sat-
isfactory response rate (72%), only 59% of physician-da-
ta were completed at 12m. The MUS showed 83% success 
with a 2% re-intervention rate. These numbers are used in 
our center-speci�c informed consent. A 5 year follow-up is 
planned.

FIGURE 1

Predictive factors

FIGURE 2

Concomitant cystocele repair vs exclusively MUS
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PREDICTING THE RETURN OF BLADDER 
FUNCTION FOLLOWING VAGINAL NATIVE 
TISSUE REPAIR USING DATA FROM A 
SUPRAPUBIC CATHETER REGIMEN

Hines K1, Smith W1, Overhol T1, McKenzie C1, Mirzazadeh M1, Matthews C1, 
Schachar J1, Lentz S1

1. Wake Forest Baptist Health

HYPOTHESIS / AIMS OF STUDY
Same day surgical discharge after vaginal reconstructive 
surgery is often appropriate but, in those with acute urinary 
retention, timing for repeat attempt at a voiding trial is not 
clear. Previously identi�ed risk factors for failure of voiding 

trial after vaginal reconstruction come from a single ret-
rospective study: age, degree of cystocele, intraoperative 
blood loss, Levator and Kelly Plication[1]. We present novel 
data analyzing a cohort of patients with routinely placed su-
prapubic catheters, providing insight into return of bladder 
function and risk factors for postoperative voiding dysfunc-
tion following vaginal prolapse repair. We aim to improve 
postoperative care by minimizing clinic visits for voiding 
trials.

STUDY DESIGN, MATERIALS AND METHODS
We identi�ed 127 women undergoing native tissue vag-
inal reconstruction from a single surgeon between 2012 
and 2019 who routinely used suprapubic catheters. These 
patients all followed a speci�c catheter regimen postoper-
atively, giving reliable information about postvoid residual 
volumes (PVR) and thus bladder function. We used a PVR 
of <150 cc at 4 hours to be a surrogate marker for return 
of bladder function. Univariate and multivariate logistic re-
gression analyses were used to identify risk factors for return 
of bladder function >4 days by surrogate marker. Variables 
included were age, baseline PVR, history of diabetes, stroke 
and/or smoking, leading edge of prolapse, stage of pro-
lapse, type of apical suspension, estimated surgical blood 
loss (EBL), operative duration, anesthesia duration, concom-
itant hysterectomy and/or incontinence procedure. Primary 
outcome measure was PVR >150 cc measured by suprapubic 
catheter after 4 hours.

RESULTS
Our cohort (n=127) had a median age of 67 yrs (IQR 61-75), 
median BMI of 27.3 (IQR 23.9-29.3), were 95.3% (n=121) white 
and 94.5% (n=120) postmenopausal. Thirteen% (n=16) were 
diabetic, 3.9% (n=5) had history of stroke and 26.8% (n=34) 
had smoking history. Prolapse stage was advanced for the 
majority of patients: 55 patients had Stage 3 and 24 patients 
had Stage 4. The leading edge of prolapse was anterior in 
31.5% (n=40) and apical in 62.2% (n=79). The average time to 
return of bladder function was 4.1 days. Eighty% of patients 
with vaginal vault suspension had return of bladder function 
by the �fth postoperative day whereas 80% of patients with 
concomitant hysterectomy had return of bladder function 
by the seventh postoperative day (See �gure 1). Eighty% of 
patients with operative duration ≤ 120 minutes had return of 
bladder function by day 4 while 80% of patients with oper-
ative duration > 120 minutes had return of bladder function 
by day 7. Univariate and multivariate analyses of risk factors 
for return of bladder function after the 4th postoperative 
day can be seen in Table 1.

INTERPRETATION OF RESULTS
We present several clinically relevant �ndings which provide 
guidance on timing of voiding trials following prolapse re-
pair. First, a concomitant hysterectomy demonstrated a 2.86-
fold increased risk of delayed return of bladder function >4 
days compared to patients with a vaginal vault suspension. 
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We recommend repeating a void trial after 1 week in these 
patients given 80% of our cohort met criteria for return of 
bladder function by day 7. Second, surgical duration >120 
minutes resulted in a 9.96-fold increased risk of delayed re-
turn of bladder function >4 days even when controlling for 
all other evaluated risk factors. We recommend considering 
surgical length along with other risk factors identi�ed such 
as DM (5.65-fold), sacrospinous �xation (2.59-fold), and es-
timated blood loss (1.1-fold) when scheduling o�ce visits. 
Third, in patients with an uncomplicated vaginal vault sus-
pension and no other identi�ed risk factors, we recommend 
voiding trial on postoperative day 5 as 80% of our cohort 
had return of bladder function by this time. 

Limitations of the study are in the homogeneity of the co-
hort which could limit generalizability and in the retrospec-
tive design.

CONCLUDING MESSAGE
Concomitant hysterectomy, operative duration > 2 hours 
and diabetes were all signi�cantly associated with delayed 
return of bladder function after pelvic organ prolapse repair. 
Based on this data, an individualized approach to post-op-
erative voiding trials can be implemented: we recommend 
removal of Foley catheter on postoperative day 5 after a vag-
inal vault suspension and day 7 after a hysterectomy with 
suspension and/or after a case with operative duration>120 
minutes. We believe our data allows surgeons to minimize 
postoperative clinic visits by stratifying patients based on 
risks for prolonged voiding dysfunction.

FIGURE 1

Figure 1
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FIGURE 2
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ANTERIOR VAGINAL WALL PROLAPS 
AND STRESS URINARY INCONTINENCE: 
EVALUATION OF CONCOMITANT SURGERIES.
Balzarro M1, Rubilotta E1, Trabacchin N1, Panunzio A1, Fassio G1, Antonelli A1

1. A.O.U.I. Verona, University of Verona,  Dept. of Urology, Italy

HYPOTHESIS / AIMS OF STUDY
The surgical treatment of pelvic organ prolapse (POP) and 
stress urinary incontinence (SUI) at the same or deferral time 
is still debated. Aim of this study was to evaluate the out-
comes and complications of women underwent concomi-
tant surgery for POP and SUI.

STUDY DESIGN, MATERIALS AND METHODS
This prospective study assessed women with concomitant 
anterior vaginal wall defect and SUI (Group 1), patients with 
only anterior vaginal wall defect (Group 2), and subjects with 
only SUI (Group 3). All women were naïve for vaginal surgery, 
all the patients with POP were symptomatic. Surgical proce-
dures were: anterior vaginal wall repair (AVWR) by native 
tissue technique, middle urethral sling (MUS) placement. In 
Group 1 both the surgical treatments were performed. Al-
location of women in Group 1 was based on share decision 
during counselling. Exclusion criteria were: previous POP/SUI 
surgery, previous pelvic surgery and/or radiotherapy, neuro-
logical diseases. All patients underwent preoperative physi-
cal examination, with Pelvic Organ Prolapse Quanti�cation 
system (POP-Q) and stress test, urodynamics (UDS). POP ob-
jective success was de�ned by POP-Q stage < 2, while objec-
tive SUI success by negative stress test. Complications were 
ranked by Clavien-Dindo scale. Follow-up was scheduled by 
outpatient clinical evaluation at 1-3-6-12 months, and then 
yearly, with physical examination, urinalysis, abdominal ul-
trasound (AUS) with post-void residual (PVR) urine. Data 
were analysed with a 2-years follow-up.

RESULTS
Patients were recruited from January 2014 to January 2018, 
197 completed 2-years follow-up and were eligible for the 
study. Group 1 was comprised by 42 women (21.3%) with 
mean age of 66.4 yrs, group 2 by 76 (38.6%) with mean age 
of 68.2 yrs, and group 3 by 79 (40.1%) with mean age of 64.3 
yrs. 

Patients characteristics are reported in table 1. In table 2 are 
listed mean operative time and blood loss, outcomes and 
complications. As expected, mean operative time was higher 
in concomitant surgical procedures (83 minutes), and mean 
hospital stay was longer in group 1 and 2 than group 3. No 
signi�cant di�erence was found in terms of blood loss, two 
patients who needed blood transfusions were in group 2. 
POP and SUI outcomes were similar between group 1 and 
the control groups. The rate of de novo urgency was higher 
in group 1 but did not reach signi�cant di�erence with the 
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control groups. Groin pain was comparable in group 1 and 
3 (MUS placement). Re-operation rate was low in all groups. 
Outcomes are reported in table 2.

INTERPRETATION OF RESULTS
Women underwent concomitant POP and SUI surgical cor-
rection had success rate not inferior than control groups 
without higher complications rate. Thus, concomitant treat-
ment of POP and SUI was e�ective and safe as the single 
procedures. This study showed that the association of these 
two surgical treatments did not mean an increase of the 
complications. Due to the longer operating time, also blood 
loos were higher when both the surgical techniques were 
associated. Anyway, this �nding did not negatively impact 
on the post-operative course and on the outcomes. Further-
more, the only blood transfusions were performed in wom-
en underwent a single surgical procedure (group 2). Thus, 
the management of POP and SUI with a single surgical step 
was suitable in patients who preferred complete resolution 
of these conditions. Counselling was a crucial step in these 
women.

CONCLUDING MESSAGE
Concomitant surgical treatment of anterior vaginal wall de-
fect and stress urinary incontinence was e�ective and safe. 
Counseling was crucial to share decision on the manage-
ment of concurrent POP and SUI.

FIGURE 1

Funding None Clinical Trial No Subjects Human Ethics Committee
Department commettee Helsinki Yes Informed Consent Yes 
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EXPERIENCE OF COMPLICATIONS REQUIRING 
SURGICAL CORRECTIONS AMONG 982 CASES 
OF MID-URETHRAL SLING SURGERIES
Kim H1, Shin D1, Yoon C2, Choi S3, Cho W4, Min K5, Oh T6, Lee W7, Kang B1, Lee 
J1

1. Pusan National University Hospital, 2. BHS Han-seo Hospital, 3. Kosin 
University College of Medicine, 4. Dong-A University Hospital, 5. Inje University 
Busan Paik Hospital, 6. Samsung Changwon Hospital, 7. Ulsan-Jeil Hospital

HYPOTHESIS / AIMS OF STUDY
Although mid-urethral sling surgery in female patients with 
stress urinary incontinence (SUI) is proved as a simple and 
safe procedure with high treatment success rate, its compli-
cation rate is increasing with the growing number of the sur-
gical cases. The present study aims to investigate and assess 
the complications occurred from 982 cases of mid-urethral 
sling surgeries that require surgical correction or interven-
tion.

STUDY DESIGN, MATERIALS AND METHODS
Among 1,029 patients who underwent mid-urethral sling 
surgery (792 tension-free vaginal tape (TVT) cases and 237 
transobturator tape (TOT) cases) in our department from 
2002 to 2016, 982 patients who were able to be tracked by 
medical records were included in the study. The medical re-
cords of the 982 patients were reviewed to investigate the 
complications occurred from mid-urethral sling surgeries 
that required surgical correction or intervention. As well, the 
treatment options selected for each complication cases were 
assessed.

RESULTS
The investigated complications which required surgical cor-
rection or intervention after mid-urethral sling surgery were 
as follows: 1 vessel injury (0.10%), 1 peri-obturator foramen 
abscess (0.10%), 3 vaginal erosions (0.31%), and 12 lower 
urinary tract symptoms (1.22%). In the case of vessel injury, 
the surrounding vessel of obturator artery was injured by 
the trocar insertion during TVT. The vessel injury was de-
tected directly after the sling insertion and was managed 
by angioembolization. The peri-obturator foramen abscess 
occurred at 5 months after TOT, and it was managed by anti-
biotics along with aspiration of abscess via anterior vaginal 
wall without mesh removal. All vaginal erosion cases were 
treated by removing the exposed mesh along with repair-
ing the incision of the anterior vaginal wall which was made 
for mesh removal. The 9 cases of voiding di�culty (0.92%) 
and the 3 cases with de novo storage symptoms which were 
drug-refractory (0.31%) were also treated by mesh removal. 
According to the medical records, there were no nerve inju-
ries nor organ injuries.
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INTERPRETATION OF RESULTS
According to our results, only 1.73% of the patients who un-
derwent midurethral sling surgery experienced postopera-
tive complication which required surgical correction. Among 
the complications, voiding di�culty which was managed by 
mesh removal was most commonly occurred (0.92%). All the 
complications were able to be managed by simple proce-
dures and no severe complications were reported in almost 
a thousand TVT or TOT cases. Such results imply that midure-
thral sling surgery is a safe procedure to treat females with 
SUI.

CONCLUDING MESSAGE
The complications following the mid-urethral sling surgeries 
such as vessel injury, peri-obturator foramen abscess, vagi-
nal erosion, and voiding di�culty could e�ectively be man-
aged by intervention or mesh removal. The surgeons should 
always be aware of the possibility of severe complications 
and be prepared for valid management method for each 
complication.

FIGURE 1

Fig. Number of complications which required surgical correction or inter-
vention after mid-urethral sling surgery (n = 982)

Funding None Clinical Trial Yes Public Registry No RCT No Subjects Human 
Ethics Committee International review board of Pusan National University 
Hospital Helsinki Yes Informed Consent Yes 
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EFFICACY OF POLYACRYLAMIDE HYDROGEL 
(BULKAMID®) FOR THE MANAGEMENT OF 
URINARY STRESS INCONTINENCE IN WOMEN
Bachkangi P1, Ibrahim S2, Salman M3

1. Northern Lincolnshire and Goole NHS Foundation Trust, 2. Bedford Hospital 
NHS Trust, 3. United Lincolnshire Hospitals NHS Trust

HYPOTHESIS / AIMS OF STUDY
Urinary stress incontinence (USI) is a common condition 
a�ecting one third of the female population [1].  There are 
di�erent conservative and surgical approaches to manage 
such symptoms. In the recent years di�erent surgical meth-

ods have been introduced, aiming successful results with 
less surgical complications. 

A polyacrylamide hydrogel (Bulkamid®) injection in the ure-
thra is a novel technique that is used for the treatment of USI. 
It has proven to be a safe method, but with limited research 
studies examining its e�cacy [2]. 

The aim of our study was to examine how e�ective and safe 
are the polyacrylamide hydrogel (Bulkamid®) injections in 
controlling the symptoms of USI.

STUDY DESIGN, MATERIALS AND METHODS
A retrospective study, conducted in a busy Trust, examin-
ing all the patients who underwent urethral injection with 
polyacrylamide hydrogel (Bulkamid®). 108 patients had the 
surgery since its introduction to our Trust in September 2016 
and in the following three years. 

The data were obtained from the surgical notes and BSUG 
(British society of urogynaecology) database.

RESULTS
108 patients underwent polyacrylamide hydrogel (Bulk-
amid®) urethral injection in the two main hospitals of our 
trusts over the period of three years. 54 procedures were 
performed by gynaecologists and 54 by urologists. 

90 patients were having primary procedure. 18 (16%) pa-
tients were having a repeat procedure but only 10 (9%) of 
them had previously Bulkamid injection. 102 (94.4%) proce-
dures were performed by consultants.

The average BMI was 31; with the exception of one patient 
whose BMI was 57, the rest of the patients ranged between 
22.7 and 43. 

The average age was 56 years (31 – 84).  

Complications: There have been no intra-operative compli-
cations (0%). 5 patients experienced post-operative compli-
cations (4.6%), 3 in the form of urgency, one retention and 
one developed urinary tract infection.  All �ve patients were 
operated by consultants. 

Success of the procedure included both complete cure or 
improvement of symptoms and it was 78% with similar rates 
in both gynaecologists and urologists.

INTERPRETATION OF RESULTS
Our success rates were similar to the rates suggested in oth-
er studies (67% and 88%) while our complication rates were 
notably lower than the rates suggested in literature. Neither 
age nor BMI had an impact on the success of the procedure 
or incidence of complications.
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In the recent years following the “mesh pause” more invasive 
procedures emerged again. Surgeries like colposuspension 
and fascial slings which had become less popular among 
surgeons and patients became the �rst options of surgical 
treatment of USI.  In view of the invasiveness of these surger-
ies and the potential complications, alternative approaches 
became prevalent. 

Nevertheless, NICE recommends that urethral bulking 
agents are to be o�ered only “if alternative surgical proce-
dures are not suitable for or acceptable” and following a de-
tailed counselling regarding the limited evidence about the 
procedure, the steps of the surgery and that repeated injec-
tions may be necessary [3].  

Admittedly, previous long-term studies suggested disap-
pointing results with collagen urethral injection . This has 
not been the case with polyacrylamide hydrogel (Bulkamid®) 
where emerging studies suggest it is a promising and safe 
procedure.

CONCLUDING MESSAGE
Polyacrylamide hydrogel (Bulkamid®) urethral injection is a 
successful alternative surgical procedure for USI. It manag-
es to control the USI symptoms in patients of various ages 
and BMIs and the technique is easy to learn. Moreover, it is 
associated with patient satisfaction. On the downside, it is a 
procedure that might need repeating. 

Still, given the easiness of the surgery, the success rates, the 
patients’ approval and the ability to perform it as an out-
patient procedure, polyacrylamide hydrogel (Bulkamid®) 
proves to be an e�ective alternative surgery for USI.

REFERENCES
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THE USE OF THE TRANSOBTURATOR 
ADJUSTABLE SLING FOR THE TREATMENT 
STRESS URINARY INCONTINENCE IN 
MORBIDLY OBESE FEMALE PATIENTS

Tursunkulov A1, Yunusov D1

1. Akfa Medline

HYPOTHESIS / AIMS OF STUDY
Stress urinary incontinence (SUI) is the non controlled loss 
of urine during coughing or physical activity, mostly due to 
a weak pelvic �oor or urethral sphincter and having a signif-
icant impact on the patient's quality of life. Sling surgery is 
the gold standart in the surgical treatment of  SUI. Unfortu-
nately, despite the with higher results of this surgeries, about 
20% of patients are incontinent postoperatively and this 
situation is common in obese patients. In this study we are 
evaluated the  results of surgical treatment of SUI in morbid-
ly obese (BMI >40) patients with transobturator adjustable 
slings Urosling (Lintex).

STUDY DESIGN, MATERIALS AND METHODS
To our study we are included 70 morbidly obese female who 
underwent transobturator adjustable sling surgery between 
2015 and 2019. Perioperatively all patients were evaluated 
by Stamey degree of incontinence, cough test, pad use, q-tip 
test, ICIQ-SF questionnaire, uro�owmetry and residual urine 
check. All surgeries performed by single, experienced sur-
geon. All cases performed under spinal anesthesia, by per-
forming cough test with 300cc bladder �lling after gentle 
tightening of the sling. Special attention is paid to the pre-
vention of overcorrection

The control readjustment was performed under local anes-
thesia the next day after surgery if it required.

RESULTS
Mean age of patients was 67.3±9.1 years. 32 (45,7%) had pri-
or pelvic �oor surgery, 47 (67,1%) patients presented with 
grade 3 stress urinary incontinence, other 23 (32,8%) pre-
sented with grade 2 stress urinary incontinence according 
the Stamey classi�cation. The preoperative pad use was 
5,7 dail.  The mean operative time was 21.3±11.4 min. No 
intraoperative complications like bleeding, bladder injury. 
31 (44/2%)  patient was continent, readjustment of sling 
performed next day after surgery for 39 (55,7%) patients, 
who had signs of urinary incontinence during cough test. 
All patients were continent after readjustment with no re-
sidual urine. 6 (0.08%) patient felt pain after surgery which 
controlled by painkillers.  Hospital stay period was 2 days for 
all patients.  Mean follow up was 12 months, overall success 
rate was in 66 (95%) patients, 2 (2.85%) had 1 pad during 24 
hour, 1(1,4%) no feedback.
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INTERPRETATION OF RESULTS
Our series demonstrates that the use of the adjustable tran-
sobturator sling is particularly bene�cial for obese patients. 
In morbidly obese patients a considerable success rate is 
achievable with transobturator adjustable sling surgery. The 
procedure can be regarded as safe as no complications were 
observed in this group of patients in part with multiple risk 
factors

CONCLUDING MESSAGE
The individual adjustability of the sling in order to achieve an 
adequate degree of tension to the urethra is the key factor 
in restoring continence in this selected cohort of morbidly 
overweight patients
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HOW DO TAPES WORK?
Haylen B1, Cohen S2, Yeung E2

1. St Vincents Clinic, Sydney. Australia, 2. St Vincents Hospital, Sydney. Australia

HYPOTHESIS / AIMS OF STUDY
Cure of  urodynamically-proven stress incontinence (USI) 
by a Mid-urethral sling (MUS - tape) has been well recorded 
though the mechanism by which this occurs has not been 
clari�ed.We hypothesize that the intra-operative cure of 
stress incontinence by an MUS is achieved by bladder neck 
closure. To demonstrate this, we aim to correlate the peri-
operative reduction in the sign of stress incontinence with 
cystoscopic observations of increasing bladder neck closure.  
We aim to prove, for the �rst time, that the mechanism of 
achieving continence with an MUS is an appropriate degree 
of bladder neck closure.

STUDY DESIGN, MATERIALS AND METHODS
Forty consecutive women with USI were consented for: (i) 
MUS (Advantage Fit©- Boston Scienti�c) and pre/post-op-
erative assessment of (ii) the sign of clinical stress leakage; 
(iii) bladder neck closure (by cystoscopy). Seven (18%) had 
undergone prior continence surgery. Thirty-one (78%) un-
derwent concurrent pelvic organ prolapse (POP) surgery. 

Institutional ethical approval and patient consent had been 
obtained.

All assessments for SI were performed with patients under 
spinal block, in lithotomy position and asked to produce a 
maximum cough. The bladder had been emptied by short 
plastic catheter and was re�lled to exactly 300mls prior to 
cough-testing. Cystoscopic assessment for bladder neck clo-
sure was at rest (no cough), with the cystoscope withdrawn 
5mm (approx.) from a position where the full circumference 
of the bladder neck had been visualized. A minimum two 
observers (generally three) determined the following obser-
vations.

Stress incontinence grading (SIG): was scored: 0: cough, no 
SI; 1: cough, few drops SI; 2: cough, small SI leak; 3: cough, 
moderate SI leak; 4: cough, large SI leak; 5: no cough, large 
leak.

Bladder neck Closure (BNC): was scored: 1: 0-25%; 2: 25-50%; 
3: 50-75%; 4: 75-100% closure. This represents the degree of 
reduction of the bladder neck aperture (full circumference 
having been visualized) by 5mm (approx.) cystoscopic with-
drawal (see Figure 1).

RESULTS
Mean preoperative SIG was 3.6 (range 2-5); mean postoper-
ative SIG was 0.5 (Range: 0-3) This indicates a mean reduc-
tion of SI from a moderate/ large leak with coughing to a few 
drops (max) with coughing. This correlated with clinical cure 
of SI at follow-up.

Mean preoperative BNC was 1.9 (Range 1-3); mean postop-
erative BNC was 3.9 (Range: 3-4). This indicates a mean im-
provement in bladder neck closure from 25-50% preopera-
tively to 75-100% postoperatively.

At the 6 week postop visit (26/40 so far), all patients were SI 
dry (2 patents required urodynamics for con�rmation) with 
a mean postvoid residual of 5mL (Range 0-72mL). Two pa-
tients had a degree of urgency without urge incontinence.

INTERPRETATION OF RESULTS
The intraoperative cure of stress incontinence by MUS as 
judged by the reduction of the sign of SI is associated with 
increasing bladder neck closure (to over 75% BNC post-in-
sertion). This is the �rst time that this �nding has been clin-
ically proven. The use of SIG and BNC o�ers two new meth-
odologies to optimise the insertion of MUSs, particularly in 
combined SI-POP cases. Other continence procedures such 
as bladder neck elevatory procedures (e.g. colposuspension) 
and periurethral injectables have appeared to work by blad-
der neck closure, without similar con�rmatory studies.
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CONCLUDING MESSAGE
The intra-operative cure of stress incontinence by a MUS is 
achieved by bladder neck closure (generally more than 75% 
BNC post tape insertion). The use of the outlined SIG and 
BNC methodologies can optimise MUS insertion.

FIGURE 1

Figure 1: Bladder Neck closure 0%-25% (top left); 25%-50% (top-right); 
50%-75% (bottom left); 75%-100% (bottom right)

FIGURE 2

Figures 2 A and B (top);  Bladder neck closure 25-50% pre-MUS  (SIG 4); 
75%-100% post-MUS (SIG 0). Figures 2C and D (Bottom): Bladder neck 
closure 50%-75% pre-MUS  (SIG 3); 75%-100% post-MUS (SIG 0).

Funding Nil Clinical Trial Yes Registration Number St Vincents Heath 2019/
ETH 13412 RCT No Subjects Human Ethics Committee St Vincents Health, 
Sydney. Australia Helsinki Yes Informed Consent Yes 
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NEW TECHNIQUE OF ROBOT-ASSISTED 
IMPLANTATION OF ARTIFICIAL URINARY 
SPHINCTER BY POSTERIOR APPROACH 
AND INTRAOPERATIVE CYSTOSCOPIC 
MONITORING: EARLY EXPERIENCE
Broudeur L1, Le Normand L1, Rigaud J1, Karam G1, Branchereau J1, 
Loubersac T1, Perrouin-Verbe M1

1. Urology Department, Nantes University Hospital

HYPOTHESIS / AIMS OF STUDY
Arti�cial urinary sphincter (AUS) implantation is the 
gold-standard surgical treatment for stress urinary inconti-
nence (SUI) caused by intrinsic sphincter de�ciency (ISD) in 
women. Robot-assisted AUS implantation has been recently 
described and several techniques have been reported with 
anterior or posterior approach of the bladder neck(1,2). This 
technique still remains challenging in particular regarding 
bladder-neck dissection. The objective of this study is to 
report the early experience of a modi�ed technique of ro-
bot-assisted AUS implantation in women with a posterior 
approach to the bladder neck and intraoperative real-time 
cystoscopic control.

STUDY DESIGN, MATERIALS AND METHODS
We reviewed the records of patients who underwent a �rst 
robot-assisted AUS implantation between 2017 and 2019. 
All of the operations were performed with the Da Vinci Xi®, 
by transperitoneal approach and by posterior dissection of 
the bladder neck, in order to avoid the "blind" anterior dis-
section. Dissection begins between the bladder and the 
vagina, using a vaginal valve to expose the anterior vaginal 
fornix. When the dissection was low enough, a lateral dis-
section was initiated. The next step was to open the umbili-
cal-retropubic space anteriorly and carry out the dissection 
until the right and left endopelvic fascia. Only a thin plane 
remained between the anterior and posterior dissection. 
Using the Maryland or the Cadiere forceps, a passage was 
made from back to front to the left and then to the right in 
order to exactly position the cu� sizer around the bladder 
neck. Real-time intraoperative cystoscopic monitoring was 
systematically carried out to check the correct level of dis-
section (sub-trigonal, at the bladder neck) and to avoid any 
injury to the bladder neck when moving from back to front. 
This endoscopy was performed with a 70° cystoscope, and 
monitoring was made possible by the simultaneous display 
of the endoscopy and laparoscopy in the surgeon console.

Perioperative and intraoperative data, functional outcomes 
and complications were reported. Continence was de�ned 
as 0 to 1 “con�dent” pad per day. Functional outcomes were 
also assessed with the USP-questionnaire, the PGI-I score 
and the satisfaction rate.
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RESULTS
During the period of this study, 25 patients were included. 
The median age was 67 years (IQR:61-74). 24 patients (96%) 
had a history of pelvic surgery (80% SUI surgery, 56% pro-
lapse surgery). The median preoperative maximum urethral 
closure pressure was 26cmH2O (19-37). 

The median operative time was 263min (221-349). 2 conver-
sions (8%) to open surgery were required: 1 for adhesion and 
signi�cant pelvic �brosis and 1 for poor respiratory tolerance 
of pneumoperitoneum. 9 intraoperative complications were 
reported: 5 vaginal injuries (20%), 2 bladder neck injuries 
(8%) (including one leading to non-implantation of AUS) 
and 2 urethral injuries (8%). A cystotomy was performed in 
5 cases (20%), in order to better visualize the bladder neck 
and ureteral meatus. The median size of the implanted cu� 
was 7.5cm (7.5-8). The median hospital stay was 3 days (2-7). 

With a median follow-up period of 15 months (13-26), 21 pa-
tients (84%) had their initial AUS in place, 3 AUS (12%) were 
removed for infection and/or erosion (at 1 month, 3 months 
and 12 months), and 1(4%) was revised due to persistent SUI 
(implantation of a smaller cu�).

Among the patients with an AUS in place (n=21), 15 patients 
(80%) were continent. The median satisfaction rate was 90% 
(80-100). The median USP score for SUI was 0 (0-1.5) for SUI, 
5 (1.-7.7) for overactive bladder and 1 (0-3) for voiding symp-
toms.  A PGI-I score of 1 was reported in 80% of patients.

INTERPRETATION OF RESULTS
Whatever the surgical approach (open or robotic), the cir-
cumferential dissection of the bladder neck still remains 
challenging, and if damage is done to it early erosion may 
result. The posterior approach, recently described(2), pro-
vides a safe dissection, without any “blind” passage at the 
posterior side of the bladder neck, and frees the surgeon 
from having to rely on the digital vaginal control of an ex-
perienced assistant. However, with this posterior approach, 
it may sometimes be di�cult to locate the lower point of the 
dissection, but can be helped with intraoperative cystoscop-
ic monitoring.

Thanks to this technique, we observed a low rate of blad-
der-neck injury, only one of which obliged us to stop the pro-
cedure, and no ureteral injury occurred. 

However, 3 explantations related to erosion occurred. 

This study has several limitations: its retrospective design 
and the short follow up period.

CONCLUDING MESSAGE
We have reported here on our early experience with ro-
bot-assisted AUS implantation in women with the posterior 
approach to the bladder neck and with real-time cystoscopic 

monitoring.  This procedure appears feasible, reproducible 
and ensures proper cu� positioning and with a lower risk of 
bladder or cervical injury. Medium-term functional results 
appear satisfactory. Further studies with long-term results 
seem necessary to evaluate the bene�ts of this compared to 
robot-assisted implantation with anterior bladder neck ap-
proach or open surgery.

FIGURE 1

Table1: Perioperative outcomes

FIGURE 2

Table 2: Functional outcomes
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HYPOTHESIS / AIMS OF STUDY
A previous study demonstrated that in patients with pain 
in the pelvic �oor muscle (PFM), manual stretching of PFM 
signi�cantly improved pain and symptoms1). The evaluation 
of PFM property is generally palpation of the vagina. How-
ever, this is a subjective assessment. Therefore, to evaluate 
the PFM property objectively, appropriate modality should 
be needed. Recently, several studies have investigated the 
hardness of PFM using ultrasound elastography in healthy 
subjects2). In the skeletal muscles of the extremities, hard-
ness has been found to increase in the presence of pain. IC/ 
bladder pain syndrome is characterized by refractory dis-
comfort referable to the lower urinary tract and associated 
with urinary urgency, frequency, and pain. However, the 
relation between PFM hardness in patients with interstitial 
cystitis (IC) and PFM pain is unknown. From the above, it is 
expected that in patients with IC, PFM hardness may higher 
than in healthy adults. The aim of this study is to investigate 
the di�erences in muscle hardness of PFM between healthy 
female adults and patients with IC.

STUDY DESIGN, MATERIALS AND METHODS
The subjects were 18 women patients with IC (IC group; 
median: age 74.0 years, BMI 21.4 kg/m2) and 17 healthy 
women (control group; median: age 26.0 years, BMI 19.6 
kg/m2). The measurements were performed in the supine 
position with the knees �exed. At rest and during PFM con-
traction, the hardness of the striated urethral sphincter was 
assessed using real-time tissue elastography (RTE) (ARIETTA 
70, HITACHI Aloka Medical, Japan) with a linear transducer 
(frequency range: 7-3 MHz) placed on the perineum in the 
mid-sagittal plane (Figure 1a). The transducer was oriented 
perpendicular to the perineal skin surface and was pressed 
by free-hand manipulation with constant repeated pressure. 
The measurements were performed three times. The target 
region of interest (ROI) (ROI A) was set at 10 mm ventral to 
the mid-urethra, and 15 mm cranially from the pubic bone 

(striated urethral sphincter). The reference ROI (ROI B) was 
set at 5 to 10 mm caudal adipose tissue from ROI A (Figure 
1b). The relative hardness of the striated urethral sphincter 
compared to that of the reference was indicated by a strain 
ratio, the ROI B divided by the ROI A (B/ A). Between-group 
(healthy women and patients with IC) comparisons of de-
scriptive variables were made using Mann-Whitney U tests 
(age, at rest and PFM contraction strain ratio). The Wilcoxon 
test was used to compare strain ratio at rest and during PFM 
contraction within the groups. Spearman's rank correlation 
coe�cient was used for the correlation between age and 
strain ratio (At rest and PFM contraction). Statistical signi�-
cance was set at 5%.

RESULTS
• The striated urethral sphincter strain ratio at rest was signif-
icantly higher in IC group than in control group (p=0.038). 
The striated urethral sphincter strain ratio during PFM con-
traction was not signi�cantly di�erent between the two 
groups.

• The striated urethral sphincter strain ratio in control group 
was signi�cantly higher during PFM contraction than at rest 
(p=0.003). The striated urethral sphincter strain ratio in IC 
group was not signi�cantly changed between the resting 
and PFM contraction (Figure 2a)

• Age was signi�cantly higher in the IC group than in the con-
trol group (p <0.001). There was no signi�cant correlation 
between age and striated urethral sphincter strain ratio (at 
rest, during PFM contraction) (Figure 2b).

INTERPRETATION OF RESULTS
To our knowledge, this is the �rst study to investigate the 
di�erences in muscle hardness of PFM between healthy 
women and patients with IC. In this study, we have shown 
that striated urethral sphincter strain ratio at rest was signi�-
cantly higher in IC group than in control group. The previous 
study has reported that increased muscle hardness is a fac-
tor in the pain of PFM in the IC3). Muscle hardness is gen-
erally found to be signi�cantly higher in patients with low 
back or neck pain than in asymptomatic patients. Therefore, 
in patients with IC, pain in the bladder or urethra may lead to 
increased PFM tone, resulting in increased muscle hardness 
of the striated urethral sphincter. 

The mechanism in which the hardness of PFM increases is 
considered as follows; Pain may increase muscle hardness by 
stimulating α-motor neurons and stimulating muscle con-
traction. Pressure on blood vessels due to hypertonia results 
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in decreased local blood �ow and ischemia. These may cause 
a vicious circle that sustains muscle contraction.

In the current study, age was signi�cantly higher in IC group 
compared to the control group. Although, there is no cor-
relation between striated urethral sphincter hardness and 
age in both control and IC group. From this, we consider that 
age is unlikely to a�ect striated urethral sphincter hardness. 
However, further clinical studies will be necessary to exam-
ine the muscle hardness of the striated urethral sphincter in 
healthy elderly women.

CONCLUDING MESSAGE
We concluded that striated urethral sphincter hardness is 
signi�cantly higher in patients with IC than in healthy wom-
en.

FIGURE 1

�gure1

FIGURE 2

�gure2
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CORTICOMOTOR EXCITABILITY OF THE 
PELVIC FLOOR MOTOR REPRESENTATION IN 
WOMEN: FEASIBILITY AND RELIABILITY OF A 
NEW APPROACH TO RECORD MOTOR EVOKED 
POTENTIALS
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HYPOTHESIS / AIMS OF STUDY
Proper function of the pelvic �oor muscles (PFMs) depends 
of the integrity and function of central and peripheral nerve 
pathways. There is a wide spectrum of dysfunctions related 
to the female PFMs, and, among those, certain conditions 
such as super�cial and deep dyspareunia, urinary inconti-
nence (UI) and dysfunctional voiding may be related to al-
terations within the cortical motor areas representing these 
muscles and/or their associated corticomotor pathways 
[1]. Transcranial magnetic stimulation (TMS) is a pain-free, 
non-invasive, approach to evaluate the excitability of corti-
cospinal projections to the PFMs. A magnetic �eld generated 
by a stimulating coil results in current reaching the cortical 
neurons beneath the skull. The resulting neuronal depo-
larization ultimately depolarizes the motor cortical areas 
beneath the stimulating coil, generating evoked potentials 
(MEPs) in the muscles innervated by the depolarized region. 
TMS has been used successfully to demonstrate alterations 
in corticomotor excitability; studies mainly focus on the up-
per extremity, while some have focused on the lower limbs 
and trunk. However, the application of TMS to study corti-
comotor pathways to the PFMs remains challenging, as PFM 
MEP amplitudes and latencies have demonstrated poor re-
producibility [2]. The aim of this study is to present a novel 
approach to assessing the corticomotor excitability of the 
PFM pathways, and to evaluate the reliability of MEP param-
eters using this approach.

STUDY DESIGN, MATERIALS AND METHODS
This is a feasibility and reliability study. The protocol was ap-
proved by local Research Ethics Board. Healthy females over 
18 years of age were recruited from the local community. Ex-
clusion criteria were pregnancy, menopause, diagnosed gy-
necologic conditions (e.g., pelvic organ prolapse, UI, vaginal 
infection) other than dyspareunia, tendency to faint, metal 
implants in head or neck and pacemaker. Participants at-
tended two laboratory-based assessments, the �rst of which 
was within one week following the start of their menstrual 
cycle. In the �rst session, after providing informed consent, 
demographic data were collected and a standardized PFMs 
assessment was performed by a pelvic �oor physiotherapist 
to evaluate muscle function and to instruct each participant 
on how to perform a correct PFM contraction. At each of the 
two assessments, participants were instrumented with ad-
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hesive electromyography (EMG) electrodes (Delsys D.E.2.1) 
on the skin overlying the right tibialis anterior muscle, the 
abdominal muscles, and the hip adductor muscles; the latter 
two being beyond the scope of this report. Custom monop-
olar suction electrodes, similar to di�erential suction elec-
trode [3], were placed intravaginally, with the active pole 
over the pubovisceralis (PV) muscle on the lateral sidewall 
and the reference pole placed anteriorly over the pubis, 
just within the introitus to avoid crosstalk from the urethral 
sphincters, Adhesive electrode pairs were placed unilateral-
ly over the bulbocavernosus (BC) muscle and unilateralally 
over the external anal sphincter (EAS). A common reference 
electrode was placed on the skin overlying the right anterior 
superior iliac spine. The protocol consisted of applying single 
TMS pulses over the vertex using the Magstim® 200 system 
coupled with a double cone coil (96 mm loops, P/N 9902). 
Resting motor threshold (rMT) was determined using tibialis 
anterior as the target muscle. For the assessment, TMS pulses 
were delivered at 1.3 rMT while MEPs were recorded from all 
instrumented muscles. To assess MEP amplitude and latency 
characteristics, 12 TMS pulses were delivered while partici-
pants were instructed to remain relaxed. To assess the cor-
tical silent period (sCP), 5 TMS pulses were delivered while 
participants were instructed to gently contract their PFMs. 
The outcome variables of interest were the peak to peak am-
plitude, latency, and cSP from MEPs recorded over the PV, BC 
and EAS.

RESULTS
Thirty-one women participated, with demographic data 
presented in Table 1. Twenty-four participants reported no 
history of vulvar pain, while 7 reported symptoms of vulvar 
pain including PVD and deep dyspareunia. The MEPs record-
ed from the PV, BC and EAS had distinct timing and shape 
characteristics (Figure 1) and were also distinct from the sig-
nals recorded from the hip adductors and the abdomen. In-
tra-class correlation coe�cients (ICCs) showed that the TMS 
intensity used as well as cSP from all the muscles evaluated 
had excellent between-day reproducibility. The peak-to-
peak amplitude of MEPs recorded from PV at rest and with 
PFM contraction, and those recorded from BC showed good 
reproducibility, whereas the other outcomes showed fair to 
poor reproducibility (Table 1).

INTERPRETATION OF RESULTS
These results suggest that the approach presented has ad-
equate between-day reliability in terms of cSP to evaluate 
corticomotor excitability to the di�erent female PFMs (PV, 
BC, EAS) and to measure changes in cSP that may indicate 
improvements or declines in corticomotor excitability as a 
result of time or intervention. Because intracortical and cor-
ticospinal excitability can modify motor output, the capacity 
to reliably assess the excitability of these projections may be 
important to our understanding of several conditions where 
altered corticomotor excitability is suspected to play an im-

portant role as well as a role in monitoring the e�ectiveness 
of interventions.

CONCLUDING MESSAGE
This novel approach for generating MEPs from the PFMs ap-
pears to be e�ective, generating distinct signals for the PV, 
BC and EAS all of which have adequate repeatability in cSP 
to assess changes in corticomotor excitability over time. This 
approach may help us to improve our understanding the 
pathophysiology of conditions such as dyspareunia, UI, anis-
mus, and dysfunctional voiding, and to determine the e�ec-
tiveness of interventions targeting central pathways.

FIGURE 1

FIGURE 2
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IS THE INABILITY TO CONTRACT THE PELVIC 
FLOOR MUSCLES RELATED TO FEMALE 
URINARY INCONTINENCE?
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HYPOTHESIS / AIMS OF STUDY
The International Continence Society (ICS) de�nes a pelvic 
�oor muscle (PFM) normal contractile function as the ability 
to constrict and do an inward movement of the pelvic open-
ings (1). Studies have shown that more than 30% of women 
do not contract their PFM correctly at a �rst consultation, 
even after verbal instruction (2). Most of them contract other 
muscles like the gluteal, adductor or abdominal instead of 
the PFM, others stop breathing or try to exaggerate inspi-
ration instead of doing a contraction and others push in a 
downward perineum movement. Pelvic �oor muscle train-
ing (PFMT) has been recommended as the �rst line treat-
ment for urinary incontinence (UI) due to the important 
role of the PFM in the continence mechanism (3). However, 
this therapeutic approach might not be a viable option for 
all women with UI considering that many of them may not 
able to contract the pelvic �oor correctly at a �rst moment. 
On the other hand, even though women can perform an 
appropriate contraction, other important muscular aspects 
that could be involved in UI sometimes are ignored such as 
endurance, coordination, relaxation or the combination of 
these parameters. Therefore, the aim of this study is to know 
how many women with UI are unable to contract their PFM in 
a �rst assessment carried out at a Pelvic Floor Physiotherapy 
Outpatient Clinic of a teaching hospital and to analyze if this 
is related to worst UI symptoms and worst impact in quality 
of life. Considering all of has been published about the role 
of PFM in the continence mechanism, we hypothesized that 
the inability to contract the PFM would be associated with UI 
severity and worsening in quality of life.

STUDY DESIGN, MATERIALS AND METHODS
This is a cross-sectional study from medical records of wom-
en with UI who were referred to pelvic �oor physical ther-
apy after underwent a gynecological evaluation in a public 
teaching hospital between May 2013 to December 2019. 
Records included demographic data, PFMs strength through 
Modi�ed Oxford Scale (MOS) and the �nal score of the In-
ternational Consultation on Incontinence Questionnaire 
Short Form (ICIQ-SF) from a baseline assessment. The MOS 
is a standardize method to assess PFM strength during a 
maximal voluntary contraction (MVC) by digital vaginal pal-
pation. This scale ranges from 0 to 5: grade 0 is when there 
is no discernible muscle contraction; grade 1 is a �icker or 
pulsation felt under the examiner's �nger; a grade 2 detects 
a contraction but without any discernible lift; in a grade 3 
the muscle contraction is further enhanced and character-
ized by the elevation of the posterior vaginal wall; grade 4 is 
a good contraction with the capable of elevating the posteri-
or vaginal wall against resistance by digital pressure applied 
to the posterior vaginal wall and in the grade 5 the examin-
ing �nger is squeezed and drawn into the vagina against a 
strong resistance applied to the posterior vaginal wall. The 
ICIQ-SF is a validate questionnaire developed for assessing 
the prevalence, severity, impact on quality of life and type of 
UI. There are three scored questions and a visual analogue 
scale ranging from 0 to 10 on how much does leaking urine 
interfere in the patient everyday life. The overall score rang-
es from 0 to 21, with greater values indicating increased 
severity of UI symptoms. For this analysis, women were di-
vided in two groups: those who were not able to voluntary 
perform a PFM contraction (grade 0 and 1 in the MOS) and 
those who were able to voluntary contract the PFM (grade 
≥2 in the MOS). All statistical analyses were conducted using 
Statistical Package for the Social Sciences (SPSS) version 21 
and group di�erences were tested using univariate t-tests. 
Incomplete data records were excluded from the analysis.

RESULTS
During the considered period, 617 medical records were 
found of women with UI who were referred by the gyne-
cology team to a physiotherapeutic evaluation in a public 
teaching hospital. Of these, 111 were excluded due to in-
complete data, leaving 506 records for the �nal analysis. The 
mean age was 57.38 (±11.29) years, 36.4% were not able to 
voluntary perform a correct MVC of the PFM (grade 0 and 1 
in the MOS) after verbal command and proprioceptive digi-
tal stimulus and the most prevalent type of UI was the mixed 
UI in 64.6% of the cases. Characterization of the sample are 
presented in Table 1.  As it is shown in Table 2, there is no 
signi�cant di�erence between the variables analyzed when 
groups are compared, including the �nal score of the ICIQ-
SF. This shows that regardless of whether they know how to 
contract the PFM or not, both groups had the same degree 
of UI symptoms classi�ed as severe and the same impact in 
quality of life.
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INTERPRETATION OF RESULTS
Women with the capacity of performing a PFM contrac-
tion appears to have the same severity of UI symptoms and 
impact in quality of life as women without this condition. 
This reinforces that other PFM aspects are important in the 
mechanism of continence like resistance, coordination and 
relaxation. Other systems also play an important role in this 
context, such as connective and support tissues and other 
aspects like hormone conditions, overweight and obesity, 
type of UI and daily life habits. Despite that, the fact that 
36.4% of these women were not able to voluntarily contract 
the PFM corroborates with other studies (2) and draws our 
attention to the importance of evaluating the correct execu-
tion of this contraction before just orienting exercises for all 
women with UI. The absence of objective measures to eval-
uate the severity of UI, as the pad-test, is a limitation of this 
study. Although the ICIQ-SF is a validated questionnaire for 
the assessment of UI symptoms and their impact on qual-
ity of life, this tool considers only the patient's perspective 
regarding her clinical condition. This type of evaluation has 
become relevant in research and clinical practice, but the 
combination of objective measures would make the results 
more consistent. In addition, only women with UI were eval-
uated. It would be interesting to evaluate and compare the 
data also with a group of women without pelvic �oor dys-
function.

CONCLUDING MESSAGE
Although the results of the present study showed that there 
is no association between the inability to contract the PFM 
and the severity of UI symptoms, it’s interested that 36.4% 
of women were not capable to contract their PFM correctly. 
This �nding makes us question whether it would be related 
to strength, lack of body perception, nervous or muscular in-
jury or any other aspect. Other studies could be developed 
to better understand the incapacity of performing a PFM 
contraction in women with PFM dysfunction and in healthy 
women too.

FIGURE 1

FIGURE 2
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HYPOTHESIS / AIMS OF STUDY
Pelvic-�oor muscle (PFM) training is recommended as �rst-
line treatment for stress urinary incontinence (UI), in women.
[1] Recently, approaches such as Abdominal Hypopressive 
Technique and Low Pressure Fitness have been proposed 
as alternatives to PFM training for the treatment of stress 
UI. These approaches involve a diaphragmatic aspiration 
(an apnea) with or without a speci�c body posture. Theo-
retically, the execution of these techniques would result in 
a decreased abdominal pressure leading to a re�ex activa-
tion of the abdominal and PFM, thereby increasing vaginal 
force closure and reducing UI. To our knowledge, no mech-
anistic studies have compared the e�ect of a diaphragmatic 
aspiration, with or without a speci�c body posture, to PFM 
maximal voluntary contraction in regard to the pressure dis-
tribution along the vaginal cavity of women with stress UI.

The aim of this study was to compare intravaginal pressure 
pro�les in women with stress UI during three tasks: a PFM 
maximal voluntary contraction, a diaphragmatic aspiration 
alone and a diaphragmatic aspiration associated with a body 
posture described in the Low Pressure Fitness approach (the 
Venus posture).

STUDY DESIGN, MATERIALS AND METHODS
We conducted an observational cross-sectional study. Partic-
ipants were recruited through newspapers, advertisements 
in community centers, web and social media initiatives. Eli-
gible participants were community-dwelling women, age 18 

years and over, who reported at least three episodes of urine 
loss per week during the preceding three months, as noted 
in the 7-day bladder diary. Stress UI was con�rmed using 
the validated Questionnaire for Incontinence Diagnosis. Ex-
clusion criteria were: other UI type (urge or mixed UI), preg-
nancy, pathology/risk factor or medication likely to interfere 
with the study such as cardiac and respiratory conditions or 
high blood pressure.  

The intravaginal pressure pro�le was assessed using the 
FemFit®, an 80 mm intra-vaginal pressure sensing device 
comprising of an array of eight independent pressure sen-
sors, separated by nine mm gap. The device is thin (4mm) 
and �exible, enclosed with a soft biocompatible silicone. 
This device was previously tested for reliably and validity.[2] 
Pressure data was transmitted, via Bluetooth to an Android 
tablet for data logging and real-time display for user feed-
back.

Before an assessment session the FemFit® was disinfect-
ed and covered with a condom. A trained physiotherapist 
taught the participant how to e�ectively contract the PFM 
via vaginal palpation. Standardized instructions were then 
given via a short training video recorded by an expert (JV) 
on how to execute a diaphragmatic aspiration alone and a 
diaphragmatic aspiration associated with the Venus posture. 
Both tasks were practiced under supervision, prior to pres-
sure measurement. The FemFit® was then inserted into the 
participant’s vaginal cavity in an anterio-posterior axis by the 
physiotherapist. The device position in the vagina was veri-
�ed after every task.

Data was acquired at rest and during three trials of each of 
the three tasks, in the standing position. Tasks were con-
secutively executed with a 15 second rest-period between 
each trial and task, to avoid fatigue. For each task, the peak 
pressure, de�ned as the maximum pressure achieved across 
the eight sensors and the peak pressure location, were 
identi�ed. Delta pressure was calculated from the rest task 
(peak pressure – rest pressure). As the distribution of these 
outcomes exhibited violation of the normality assumption, 
main analyses relied on non-parametric tests (Friedman test 
and Wilcoxon test).

RESULTS
From April 2019 to August 2019, seventeen participants 
were recruited. The mean age of the participants was 52 
years (SD 11.73), mean BMI was 29.4 kg/m2 (SD 7.05), medi-
an parity was 2, mean duration of UI symptoms was 8 years 
(SD 6.8) and median leakage episodes per week was 11 (Q1= 
7; Q3= 27,5).  Data from two participants were not usable for 
analysis. 

Figure 1 shows the mean pressure pro�le for each task. Vis-
ually, each task produced a speci�c vaginal pressure pro-
�le with both diaphragmatic aspiration tasks producing 
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pressures lower than the resting pressure. The mean peak 
pressure was 87% and 82% higher during PFM maximal vol-
untary contraction task than during the diaphragmatic aspi-
ration and diaphragmatic aspiration with the Venus posture 
tasks respectively (z = -2.98, P < 0.01; r (e�ect size) = 0.86 for 
diaphragmatic aspiration and z = -2.84, P < 0.01; r = 0.86 for 
diaphragmatic aspiration with Venus posture). No signi�cant 
di�erence was found between the two diaphragmatic aspi-
ration tasks (z = -0.63, P > 0.01; r = 0.18) (Figure1). Compared 
to rest, the mean amplitude of the peak pressure was sig-
ni�cantly higher for maximal PFM voluntary contraction task 
(z = -3.30, P < 0.01; r = 0.88) but not for the two other tasks 
(Figure 2). As for the peak pressure location, no signi�cant 
di�erence was found between the three tasks χ2 (2, n= 11) = 
5.71, P > 0.05, with peak pressures occurring mostly between 
sensor 3 and sensor 6.

INTERPRETATION OF RESULTS
To our knowledge this is the �rst study to compare the e�ect 
of a diaphragmatic aspiration with or without a speci�c body 
posture to a PFM maximal voluntary contraction using an in-
travaginal pressure pro�le measuring instrument in women 
with stress UI.

All three pressure pro�les were di�erent. Our results show 
that PFM maximal voluntary contraction task produced a sig-
ni�cantly higher peak pressure compared to both alternative 
tasks. PFM maximal voluntary contraction would therefore 
lead to greater vaginal closure force, an important compo-
nent in maintenance of continence during e�ort. In line with 
our results, Stupp et al. [3] found higher muscle activation 
patterns during a PFM maximal voluntary contraction than 
during a diaphragmatic aspiration, using intravaginal EMG 
measurements. 

Accordingly, only during the PFM maximal voluntary con-
traction task a signi�cant higher peak pressure could be 
observed when compared to the rest condition. In con-
trast during both diaphragmatic aspiration tasks, the peak 
pressure achieved was not di�erent than the one achieved 
at rest, questioning the proposed mechanism of action of 
the hypopressive approach with or without a speci�c body 
posture in producing a signi�cant re�ex activation of the 
PFM musculature. Finally, peak pressure location along the 
length of the vagina was not signi�cantly di�erent between 
tasks but amplitude pressures were, once again questioning 
the proposed mechanism of action of the hypopressive ap-
proach compared to direct PFM activation.

CONCLUDING MESSAGE
After initial training, diaphragmatic aspiration and the dia-
phragmatic aspiration associated with Venus posture pro-
duced lower peak pressure than PFM maximal voluntary 
contraction. Furthermore, only a maximal voluntary PFM 
contraction produced higher intravaginal peak pressures 
than the ones observed at rest. For both of the aspiration 

tasks the intravaginal peak pressure achieved was not dif-
ferent than the ones observed at rest. Adding a posture did 
not appear to add value to diaphragmatic aspiration. More 
research is needed to better understand mechanism of ac-
tion of Abdominal Hypopressive Technique and Low Pres-
sure Fitness approaches in the long term and in other body 
positions.

FIGURE 1

Diagram of pressure amplitude and distribution along each task. Positive 
values are shown on the right-hand side of the plot. Peak pressure delta 
(mean with SD) and its location (in red)

FIGURE 2

Means and standard deviation of peak pressure values compared to rest-
ing pressure values for each task. DA: diaphragmatic aspiration ; PFM 
MVC: pelvic �oor muscle maximal voluntary contraction; DAP: diaphrag-
matic aspiration with posture.
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THE IMPACT OF PSOAS MUSCLE ATROPHY 
ON LOWER URINARY TRACT SYMPTOMS IN 
ELDERLY FEMALE PATIENTS
Hashimoto M1, Nishimoto M1, Banno E1, Saito Y1, Shimizu N1, Mori Y1, 
Minami T1, Fujita K1, Nozawa M1, Nose K1, Yoshimura K1, Hirayama A2, 
Uemura H1
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HYPOTHESIS / AIMS OF STUDY
Aging societies have been progressing rapidly worldwide, 
and the trend of growing number of elderly individuals with 
various range of functional capacities even among the same 
generation has been accelerated. Owing to the lack of per-
tinent evidence, we investigated the relationship between 
psoas muscle atrophy and lower urinary tract symptoms 
(LUTS) in elderly female patients.

STUDY DESIGN, MATERIALS AND METHODS
We retrospectively analyzed female patients aged ≥65 years 
who visited our hospital between 2008 and 2018. The psoas 
muscle index (PMI) was assessed by computed tomography 
(CT) and de�ned as psoas muscle area at the level of third 
lumbar vertebra divided by the total body surface area. 
Logistic regression analysis was used to assess the relation-
ship of International Prostate Symptom Score (IPSS) with 
several variables, including PMI, body mass index, age, he-
moglobin (Hb), albumin, and estimated glomerular �ltration 
rate (eGFR). Receiver operating characteristic (ROC) curve 
analysis was performed to assess the diagnostic accuracy of 
variables. Patients with diabetes mellitus, neurological dis-
ease, acute cystitis, history of abdominal surgery, carcinoma, 
and pelvic organ prolapse and those receiving medication 
for LUTS were excluded. Moreover, only patients who under-
went CT examination within 1 year before or after visiting 
our hospital were enrolled.

RESULTS
The study population comprised 158 elderly female patients. 
The number of patients in the ≥75 years (old age) and 65–74 
years (pre-old age) age groups were 70 and 88, respectively. 
Lower levels of PMI and Hb showed a signi�cant association 
with severe IPSS storage sub-score in the “old age” group; 
however, a signi�cant relationship was not observed in the 
“pre-old age” group [Table]. Furthermore, none of the varia-
bles showed any signi�cant relationship with the total IPSS 
and IPSS voiding sub-score in both age groups [data not 
shown]. In terms of diagnostic accuracy, ROC curve analy-
sis of PMI and Hb indicated good predictive performance 

as markers of IPSS severe storage symptoms in the “old age” 
group [Figure].

INTERPRETATION OF RESULTS
Low muscle mass and anemia are known markers of sarco-
penia [1]. In our study, both these variables were associated 
with severe storage symptoms in the “old age” group. In a 
previous study, aging-induced detrusor muscle change was 
associated with detrusor hyperactivity with impaired con-
tractility (DHIC) [2]. Moreover, elderly individuals with sarco-
penia were shown to exhibit detrusor overactivity or DHIC 
[3]. These theories may explain the observed association of 
lower levels of PMI and Hb with severe storage symptoms 
in the “old age” group in our study. We could not evaluate 
muscle function in this retrospective study, which is a study 
limitation; further studies are desired to explore this aspect.

CONCLUDING MESSAGE
Lower levels of PMI and Hb were found to be associated with 
severe storage symptoms in the “old age” group. Prevention 
of sarcopenia at a younger age may help control the future 
development of severe storage symptoms.

FIGURE 1

Table
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FIGURE 2

Figure
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ASSESSING PELVIC FLOOR MUSCLE TONE 
USING DIGITAL PALPATION IN WOMEN WITH 
PROVOKED VESTIBULODYNIA:  ASSOCIATION 
AND COMPARISON WITH DYNAMOMETRY 
AND ULTRASOUND IMAGING
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HYPOTHESIS / AIMS OF STUDY
Chronic vulvar pain or vulvodynia is a frequent chronic pain 
condition with a population prevalence rate as high as 7% 
to 16% by the age of 40.  Provoked vestibulodynia (PVD), 
the most common type of vulvodynia, is characterized by a 
sharp, burning pain located at the entry of the vagina when 
applying pressure or attempting vaginal penetration.  Alter-
ations in pelvic �oor muscle (PFM) function have been sug-
gested to play a key role in the pathophysiology of PVD [1].  
More notably, heightened PFM tone was demonstrated in 
women with PVD compared to asymptomatic controls using 
dynamometry and transperineal 3D/4D ultrasound [1].  In-

creased PFM tone is suspected to be a contributing factor in 
the development of vestibular pain as well as a perpetuating 
factor, which may exacerbate pain even further, due to in-
creasing alterations of muscle tone.  Primarily targeting PFM 
alterations, pelvic �oor physiotherapy is recommended as an 
e�ective �rst line treatment for PVD.  This highlights the rele-
vance of PFM tone assessment in understanding the patho-
physiology of PVD and evaluating the e�ects of treatment.

Most physiotherapists in clinical practice rely on digital pal-
pation to assess PFM tone because it is easy to use and re-
quires no equipment.  Among the several scales available, 
the Reissing scale, consisting of a 7-level grade ranging from 
-3 (hypotonic) to +3 (hypertonic), was reported to have a 
good inter-rater reliability [2].  Despite the widespread use 
of this gradation system, the concurrent validity, evaluated 
by comparing the scale with other validated and objective 
instruments, has never been assessed.  An in vitro study 
done recently has suggested that digital palpation may lack 
sensitivity amongst physiotherapists in assigning sti�ness 
values to the tested 7-point Reissing scale [3].  While using 
an electromechanical instrument that aimed to replicate the 
sti�ness perceived by the clinician, they found large variabil-
ity and overlap in sti�ness values on the 7-point scale.  The 
study emphasized the relevance to carry out an in vivo study 
to examine the ability of physiotherapists to assess PFM tone 
using the Reissing palpation scale.  The aim of the present 
study was to assess the validity of digital palpation in assess-
ing tone using the Reissing Scale by 1) examining the asso-
ciation of palpation scores with dynamometry and 3D/4D 
transperineal ultrasound imaging in women with PVD; and 
2) evaluating whether the palpation grade scale can be dis-
criminated against dynamometry and ultrasound imaging.

STUDY DESIGN, MATERIALS AND METHODS
This cross-sectional study involved 208 nulliparous women, 
all having a con�rmed diagnosis of PVD by a gynecologist 
on our team.  Participants were included if they had a mean 
pain intensity during intercourse of ≥ 5 on the numerical rat-
ing scale for a period over 6 months.  Participants were con-
vened to an assessment session carried out by experienced 
physiotherapists.  PFM tone was assessed intra-vaginally 
with one �nger using the Reissing scale after participants 
were instructed to relax their pelvic �oor musculature.  The 
physiotherapist palpated the levator ani muscle toward the 
posterior fourchette (6 o’clock) and designated a score from 
-3 to +3, representing no resistance to very �rm resistance 
respectively.  ‘0’ found at the centre of the scale would repre-
sent normal resting muscle tone.  Thereafter, an intravaginal 
dynamometric speculum was used to assess PFM tone ac-
cording to a validated methodology.  More speci�cally, pas-
sive forces at a vaginal aperture of 15 mm,  followed by �ex-
ibility measures (maximal tolerated aperture obtained while 
separating the speculum branches) were recorded.  And 
�nally, PFM morphometry was assessed at rest using trans-
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perineal 3D/4D ultrasound (GE voluson e8 equipped with a 
convex transducer 5-9MHz) to assess the levator hiatus area.

The associations between digital palpation, dynamometric, 
and ultrasound assessments were investigated using Spear-
man correlation coe�cients.  The correlations were inter-
preted as follows:  little or no relation (r=0–0.25); fair (r=0.25–
0.50); moderate to good (r=0.50–0.75); and good to excellent 
relation (r≥ 0.75).  Di�erences between palpation scores, 
dynamometry and ultrasound imaging were assessed using 
one-way ANOVA followed by the post hoc Sche�e tests.

RESULTS
Participants had a mean age of 23 years (SD=4) with a mean 
pain intensity of 7.3/10 (SD=1.5) during intercourse for an 
average duration of 4 years (SD=3.3).  For PFM tone assessed 
using digital palpation, the Reissing scale scores obtained 
were as follows:  0=45 (21%); 1=58 (28%); 2=80 (39%); 3=25 
(12%).  None of participants had scores of -1, -2, or -3.

As for the association between palpation and dynamometry, 
a weak association was found for the passive forces (tone) 
(R= 0.16; p <0.05).  The ANOVAs indicated that passive re-
sistance at the 15mm aperture signi�cantly di�ered across 
palpation score categories (F= 4.878, P< 0.01).  As shown in 
Figure 1, there was a signi�cant di�erence between passive 
forces at palpation scores 0-3; 1-3; and 2-3 (posthoc p<0.05). 
Moreover, there was a fair association between palpation 
and �exibility (measurement of maximal vaginal aperture 
obtained with the speculum) (R= 0.36; p<0.05).  The ANOVAs 
indicated that �exibility signi�cantly di�ered across palpa-
tion score categories (F=14.021, P< 0.05).  The values were 
signi�cantly di�erent for scores 0-1; 0-2; 0-3; and 1-3 (post-
hoc p <0.05) as illustrated in Figure 2.

Regarding the association between palpation and ultra-
sound imaging, a weak association was found with the le-
vator hiatus area (R=-0.19; p<0.05).  The ANOVAs indicated 
that the levator hiatus area di�ered across palpation catego-
ries (F= 3.121, P< 0.05) and that a signi�cant di�erence was 
found only for the score 0-3 (posthoc p<0.05).

INTERPRETATION OF RESULTS
The results of the correlation analyses showed weak to 
fair associations between the Reissing scale and both dy-
namometry and ultrasound imaging.  With the ANOVA tests, 
it was shown that although mean values of dynamometry 
and ultrasound imaging increased or decreased across sub-
sequent scores of digital palpation, they did not consistently 
di�er between adjacent scales.  It should however be high-
lighted that given the population understudied (i.e. women 
with pain), only the increased tone spectrum of the scale was 
investigated.  Although several assessors were involved in 
the study, this should have a negligible impact on our results 
given that good inter-rater reliability has been shown for the 
Reissing scale [2].

CONCLUDING MESSAGE
Findings of this study showed that PFM tone assessed 
with digital palpation was weakly or fairly associated with 
dynamometry and ultrasound imaging.  Our results also 
showed limited ability of the physiotherapist to discriminate 
between palpation scores against dynamometry and ultra-
sound measures. Therefore, it is important to understand 
that although palpation is easy, inexpensive, and widely 
used, it is subject to overlap in adjacent or closely related 
scores.  For that reason, changes in muscle tone may not be 
captured by digital palpation.  This study suggests that as-
sessors/clinicians/researchers should be conscious of these 
limitations when relying solely on digital palpation as an as-
sessment and outcome measure tool.

FIGURE 1

Figure 1.  Mean Passive Forces with 95% Con�dence Interval in the Cate-
gories Assessed by the Reissing Scale

FIGURE 2

Figure 2.  Mean Flexibility with 95% Con�dence Interval in the Categories 
Assessed by the Reissing Scale
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CLITORAL BLOOD FLOW ASSESSED WITH 
COLOR DOPPLER ULTRASONOGRAPHY IN 
WOMEN WITH PROVOKED VESTIBULODYNIA
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HYPOTHESIS / AIMS OF STUDY
Provoked vestibulodynia (PVD) is de�ned as a “provoked 
vestibular pain of at least 3 months duration, without clear 
identi�able cause, which may have potential associated fac-
tors” [1]. This highly prevalent condition is the main cause of 
dyspareunia and is associated with a signi�cant psychoso-
cial burden [2]. However, its pathophysiology is still unclear, 
which may explain the lack of e�ective treatments. Among 
the proposed contributing factors, increased tone in the pel-
vic �oor muscles was shown to be involved in PVD [3]. Due to 
mechanical pressure, this tensed musculature may possibly 
interfere with blood �ow, which may, in turn, promote in-
�ammation and increase pain sensitization. No studies thus 
far have investigated whether women with PVD would pres-
ent a reduction in peripheral blood circulation in the dorsal 
clitoral artery, a branch of the pudendal artery irrigating the 
vulvar area. Therefore, this original research aimed to evalu-
ate and compare the dorsal clitoral blood �ow in women di-
agnosed with PVD and healthy controls using color Doppler 
ultrasonography.

STUDY DESIGN, MATERIALS AND METHODS
This cross-sectional study involved 20 women diagnosed 
with PVD according to Friedrich`s criteria and 21 healthy 
controls. A trained evaluator blinded to the participant’s di-
agnosis performed the assessments of dorsal clitoral artery 

blood �ow using color Doppler ultrasound. Participants 
were asked to abstain from sexual activities 24 hours prior 
to the exam. The evaluation was performed in the morning, 
during the follicular phase (from 1st to 3rd day of menstrual 
cycle), in a room with temperature set at 22 ºC. After a 10-
min rest period in a supine lying position, the blood �ow of 
the dorsal clitoral artery was assessed using the color Dop-
pler ultrasound (Voluson, 730 Expert; linear transducer 3-8 
MHz). The measures of the resistance index (RI), time-aver-
aged maximum velocity (TAMX), peak systolic velocity (PSV), 
end-diastolic velocity (EDV), pulsatility index (PI) were per-
formed at rest considering the mean value of three consecu-
tive waveforms. Mann-Whitney tests were used to compare 
blood �ow parameters and student t-tests were used to 
compare sexual function between the two groups.

RESULTS
Participants with PVD and healthy controls were compara-
ble for socio-demographic characteristics. They were pre-
dominantly white (75.6%), non-smokers (85.4%), nulliparous 
(46.3%) and aged 31 (±9) years old. Patients with PVD ob-
tained a lower score for sexual function index, according to 
FSFI (mean total score = 16.9±7.5, p≤0.05). When compared 
to controls, women diagnosed with vulvodynia showed in-
creased values for RI (PVD: median 0.72 [0.59; 0.84] vs. con-
trol: median 0.64 [0.51;0.66], p=0.003). The PVD group also 
had higher values for PSV (PVD: median 11.44 [9.27;15.2] vs. 
control: median 8.13 [7.66;8.7], p<0.001); TAMX (PVD: median 
5.8 [4.33;6.74] vs. control: (median 5.26 [3.91;5.28], p=0.02) 
and EDV (PVD: median 3.22 [2.21;5.17] vs. control: median 
3.17 [2.08;3.2], p=0.17). No statistically signi�cant di�erence 
was found in PI between the two groups (p>0.05).

INTERPRETATION OF RESULTS
Our �ndings showed that women with PVD had higher values 
in most doppler parameters compared to controls, which are 
consistent with restriction in blood �ow. Higher RI and TAMX 
values observed in women with PVD re�ects a lower blood 
�ow and a higher downstream vascular resistance. This re-
sistance to blood �ow can be explained by a vasoconstric-
tion or a distal occlusion. Consistent with these results, high-
er velocities (PSV and EDV) were observed in women with 
PVD and could be explained by the interrelation between 
velocity and area of the blood vessel. According to the fol-
lowing formula (Flow = Velocity x Area), resistance distal to 
the measurement site and vasoconstriction (i.e. reduction of 
the area) could be counterbalanced by an increase in veloci-
ty. In sum, our �ndings suggest a lower blood �ow in women 
with PVD which could play a role in the pathophysiology of 
PVD. It is plausible that this blood perfusion restriction may 
be related to pelvic �oor muscle tensions.

CONCLUDING MESSAGE
Findings of the present study contribute to advance the un-
derstanding of the pathophysiology of PVD by unveiling a 
novel contributing factor. Future studies should be under-
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taken to further investigate the association between blood 
�ow restriction and women’s symptomatology.
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WHAT DRIVES NOCTURIA IN WOMEN AFTER 
THE MENOPAUSE?
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HYPOTHESIS / AIMS OF STUDY
To investigate nocturnal bladder parameters in women over 
40 years of age and to describe the impact of hormone-re-
lated factors.

STUDY DESIGN, MATERIALS AND METHODS
A multi-centre, cross-sectional study was undertaken, in-
volving data collection from consenting women aged 40 or 
over who were attending tertiary hospital continence clinics. 
Women who were pregnant or had end stage renal disease, 
bladder cancer, previous pelvic radiotherapy, an indwelling 
catheter or dementia requiring supervision were excluded 
from the study.  Data was collected using a 3-day bladder di-
ary and a study questionnaire capturing hormone status and 
use of known modifying agents. Clinically relevant nocturia 
and Nocturnal polyuria (NP) were de�ned as ≥ two voids and 
≥33% of 24 hour urine during the main sleep period respec-
tively (1).  Nocturnal bladder capacity index (NBCi) >1.3 was 
considered re�ective of compromised bladder storage (2). 

Ethics approval was obtained.  Participant data was entered 
into the statistical database SPPS Version 25. Descriptive sta-
tistics were used to describe the study sample overall, and 

by age and nocturia severity. Frequency of item endorse-
ment on the study questionnaire was evaluated and items 
checked for association with nocturia severity and clinical 
parameters from the bladder diary. In order to assess contri-
bution of hormonal status on nocturia parameters a binary 
logistic regression model was created with n≥ 2 as the de-
pendent variable.

RESULTS
Data sets from 158 women with a mean age of 64.3 (SD 12.1) 
years were analysed. From bladder diary data 85% of women 
voided at least once per night; 49% had clinically-relevant 
nocturia. There was a moderate positive and signi�cant cor-
relation between self-report and bladder diary evidence of 
nocturia severity (r=0.64, p<0.001). Overall 16% of women 
were pre or peri menopausal. 

Nocturia severity was signi�cantly and positively correlated 
with night diuresis rate (p<0.001), NUV (p<0.001) and Vita-
min D supplementation (p=0.017) but not with hormone de-
pletion symptoms at night, consumption of phytoestrogen 
foods, oestrogen replacement, prolapse or self-reporting as 
“overweight”. Reporting ≥150 minutes of physical exercise 
per week approached a signi�cant association with reduced 
nocturia severity. There were two independent predictors 
of nocturia severity, Vitamin D supplementation (OR 2.33, 
p=0.026) and age (OR 1.04, p=0.038). After adjustment for 
age the signi�cant association with nocturia ≥ 2 remained 
(95% CI 1.1-4.9, p=0.03).

Nocturnal urine volume (NUV): Women voiding twice or 
more per night produced 167.5mL more urine than those 
with less severe nocturia (p<0.001). NP was observed in 78% 
of participants with clinically relevant nocturia (p<0.001) 
and 29% of women who voided less than twice at night 
(p=0.002).  Median NUV was signi�cantly higher in women 
reporting use of vitamin D than in women not supplement-
ing (635 vs 500mL, p=0.047). 

Bladder storage: There was no di�erence between maximum 
voided volume day vs night (p=0.398). Overall participants 
with more severe nocturia demonstrated a signi�cant-
ly higher NBCi than those with mild nocturia (1.25 vs 0.4, 
p<0.001). NBCi was signi�cantly higher in women reporting 
daytime �ushes and sweating (p=0.004), but lower when re-
spondents either used probiotics (p=0.045) or participated 
in 150 minutes of physical activity each week (p=0.036).

Hormonal factors: Hormone depletion symptoms during 
the day or at night were reported by 28% and 30% of wom-
en respectively; no association with time since last menses 
was found. Neither NUV nor NBCi were associated with time 
since last menstrual period. Table 1 reports the signi�cant 
relationship between hormone-speci�c variables endorsed 
by ≥20% of participants and nocturia severity, bladder-diary 
derived NUV and bladder capacity.
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The logistic regression model for nocturnal polyuria index 
>33% was signi�cant (chi squared =35.82, p<0.001). There 
were two independently signi�cant predictors: age increased 
the odds of having and NPi>33% by 7% (OR 1.07, p<0.001), 
while exercise was protective (OR 0.22, p=0.001). The logis-
tic regression model for nocturia index > 2.0 was signi�cant 
(chi squared =30.52, p<0.001). Four predictor variables were 
identi�ed:  : i) Age – OR 1.06, p=0.001) ii) self-report of use 
of hormone replacement therapy - OR 0.18, p=0.049 iii) 150 
minutes of exercise per week – OR 0.29, p=0.002 and iv) �ush-
es or sweating during the day – OR 2.97, p=0.014).  While the 
logistic regression model for nocturnal bladder capacity in-
dex (NBCi) was not signi�cant (chi squared = 8.77, p=0.187), 
women reporting �ushes or sweating during the day were 
2.8 times more likely to have an NBCi>1.3 (p=0.187).

INTERPRETATION OF RESULTS
In women > 40 years clinically-relevant nocturia is mixed, 
driven by both i) increased overnight urine volume and di-
uresis rate and ii) reduced maximum voided volumes both 
day and night.  Future work to elucidate mechanism of Vita-
min D on NUV and to test addition of >150 mins exercise and 
urogenital oestrogen to current therapy is warranted.

CONCLUDING MESSAGE
NP is a prevalent �nding in post-menopausal women report-
ing clinically relevant nocturia.  The possible link between 
hormonal depletion and bladder storage may induce blad-
der sensitivity.  The potentially protective e�ect of physical 
activity on nocturia warrants further investigation.

FIGURE 1

Table 1: Variables signi�cantly associated with clinically-relevant noc-
turia, high NUV or compromised bladder storage.

REFERENCES
1. Hashim H, Blanker MH, Drake MJ, Djurhuus JC, Meijlink 

J, Morris V, Petros P, Wen JG, Wein A. International Conti-
nence Society (ICS) report on the terminology for nocturia 
and nocturnal lower urinary tract function. Neurourology 
and urodynamics. 2019 Feb;38(2):499-508.

2. Epstein M, Blaivas J, Wein AJ, Weiss JP. Nocturia treatment 
outcomes: analysis of contributory frequency volume 
chart parameters. Neurourology and urodynamics. 2018 
Jan;37(1):186-91.

Funding The study was funded by an unrestricted educational grant from 
Ferring Pharmaceuticals International. Clinical Trial No Subjects Human 
Ethics Committee HREC/17/MH/392. Helsinki Yes Informed Consent Yes 

527 | www.ics.org/2020/abstract/527

AN ONLINE SURVEY OF BLADDER HEALTH 
AND LUTS IN US WOMEN USING LURN-SI 29 
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HYPOTHESIS / AIMS OF STUDY
Online research communities are becoming increasingly 
common and provide a low-cost resource to researchers and 
low burden opportunity for volunteers. These platforms are 
prime for studies utilizing self-reported measures to explore 
novel, potential risk and protective factors and can be par-
ticularly useful to understand the usability and performance 
of newly developed research instruments in additional pop-
ulations. The objectives of this online bladder health survey 
were to (1) assess the response rate and feasibility of using 
ResearchMatch, a national online volunteer registry estab-
lished by the National Institute of Health for the recruitment 
of study participants, (2) compare the demographics, health 
characteristics, and lower urinary tract symptoms (LUTS) of 
survey respondents to published prevalence estimates from 
population-based surveys, and (3) pilot the newly devel-
oped Lower Urinary Tract Research Network-Symptom Index 
(LURN-SI 29) in women, including its ability to detect known 
associations between demographics, health characteristics, 
and LUTS (i.e., convergent validity).  Data obtained in this 
study will be used to inform future population based studies 
and intervention trials.

STUDY DESIGN, MATERIALS AND METHODS
A cross-sectional survey of women recruited through Re-
searchMatch was performed to assess bladder health/LUTS, 
known LUTS-related risk and protective factors, as well as 
other health characteristics and behaviors. At the time of 
study launch, ResearchMatch included 98,300 women 18 
years of age and older (480 women 80-100 years-old) and 
630 transgender participants. ResearchMatch permits con-
tact of 1,500 participants via email at one time with addition-
al contacts made until sample size is reached. 

The web-based survey was developed by content experts 
in the �eld of bladder health and LUTS, and edited and re-
vised by a team of investigators. LUTS were assessed using 
the new Lower Urinary Tract Research Network-Symptom 
Index (LURN-SI 29).[1] Additional validated questionnaires 
were used when possible but several understudied areas 
lacked validated items. New questions were drafted and re-
vised by our research team taking into account the available 
published and unpublished literature in the �eld. We then 
tested these questions for 6th grade readability using MS 
Word and assessed content validity. The survey was entered 
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into the secure web platform REDCap and logic was used to 
minimize participant burden with irrelevant questions. The 
survey consisted of 100 questions and took approximately 
14 minutes to complete. A REDCap link was provided for sur-
vey completion.

Participant demographics, health characteristics and LUTS 
were summarized and compared to estimates from the 
Epidemiology of LUTS (EpiLUTS) study [2], which used rep-
resentative population-based sampling of men and wom-
en >40 years from an internet based panel of US, UK, and 
Swedish residents (allowing for multiple contacts and in-
centives to improve response rates). Participant LURN-SI 
total scores and sub-scores were tabulated and compared 
by demographics and health characteristics. Total scores 
and sub-scores ranged from 0 (least severe) to 100 (most 
severe); p-values were calculated by the non-parametric 
Kruskal-Wallis test. Free text entry for some �elds was used 
to “hear” participants’ voices on understudied topics (e.g., 
preferred terminology, e�ects of exercise).  Free text entries 
were analyzed using qualitative research methods, grouping 
of common language and meaning, and identi�cation of 
themes.

RESULTS
A random sample of 18,609 of the 99,920 registered female 
and transgender volunteers between the ages of 18-100 re-
ceived the request to participate in the survey. Of 18,609 vol-
unteers emailed, 2,144 agreed to participate and 1,747 (ages 
18-88 years) completed the survey for a response rate of 
9.4% of those contacted, and a completion rate of 81.5% of 
those who agreed. The response rate to EpiLUTS was 59.6%. 

Table 1 shows participant demographics and LUTS charac-
teristics among ResearchMatch volunteers compared with 
participants in EpiLUTS. ResearchMatch participants had a 
mean age of 44 years, most had completed some post-high 
school education, and were White/Caucasian, making the 
sample younger, more highly-educated with similar racial/
ethnic diversity to the EpiLUTS population. Self-reported 
health, distribution of comorbid conditions and body mass 
index (BMI) were similar between the two studies while 
menopausal status and parity were not. ResearchMatch re-
spondents were less likely to be postmenopausal and had 
lower parity consistent with their younger age. Research-
Match respondents reported a high prevalence and bother 
from LUTS similar to EpiLUTS. 

Table 2 shows bivariate analysis of participant characteristics 
and LURN-SI total scores and sub-scores.  LURN-SI 29 total 
scores ranged from 0 to 77; median score (25th%, 75th%) 
was 17 (11, 26).  Notably, the Nocturia sub-score had the 
highest median score of 29 (14, 57).  LURN-SI 29 sub-scores 
as well as total score increased with age, BMI, medical comor-
bidity, parity, menopausal status, urinary symptom bother 
and each decrement in self-reported health, and varied with 

education and race, thus providing evidence of convergent 
validity.

Several novel areas of bladder health were evaluated with 
our survey and may be important in future studies; these in-
clude:

(1) Respondents used over 30 di�erent terms to describe 
urine leakage. Preferred terms included: “Had an accident” 
(24.0%), “Peed on myself” (22.3%) and “Urinary Incontinence” 
(19.7%). Less preferred terms: “Urine accident” (3.0%) and 
“Accidental urine loss” (5.6%). 4% of participants used “Oth-
er” terms (e.g. piddle, dribble, drips, drops, sneeze pees, weak 
bladder, old lady bladder, mommy bladder). 

(2) 24.7% of women reported that they experienced bladder 
pressure during certain activities (10.4% during jumping, 
8.5% during running, 5.7% during fast walking, 5% during 
yoga, 4.6% during hard landings). 

(3) 12.9% of participants avoided physical activity and 15.2% 
interrupted a workout due to LUTS.  

(4) Adaptive behaviors were employed during exercise by 
32.7% of participants (pad use 18.7%, dark clothing 8.6%, 
frequent toilet use 16.3%, sitting down to exercise 3.4%).

INTERPRETATION OF RESULTS
Response rates among self-identi�ed volunteers in the Re-
searchMatch web-based platform for the study of bladder 
health and LUTS (9.4%) were similar to representative sam-
pling of the population using postal and telephone recruit-
ment [3] but were less than internet based incentivized sam-
pling in EpiLUTS (59.6%). ResearchMatch participants were 
younger, more educated, and less parous than EpiLUTS par-
ticipants. Despite this, the spectrum of LUTS was similar in-
dicating this platform is an appropriate resource to pilot and 
inform the development of novel study instruments in the 
area of bladder health and LUTS. Respondents report a high 
prevalence of bladder symptoms consistent with other LUTS 
measures used in population-based studies. Furthermore, 
the novel LURN-SI 29 was capable of detecting expected 
associations with demographics (i.e., age) and health char-
acteristics (i.e., comorbidity and BMI), supporting its use in 
future etiologic and health outcomes studies.

CONCLUDING MESSAGE
Internet-based recruitment for a bladder health survey is 
feasible, with similar response rates as population based 
postal and telephone recruitment studies. Participant demo-
graphic characteristics varied but the prevalence and spec-
trum of LUTS were comparable to other population-based 
samples. For future studies, selective sampling is feasible in 
ResearchMatch to allow a more nationally representative ra-
cial/educational distribution although its use is still limited 
in terms of achieving diversity in socioeconomic status and 
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related domains a�ecting internet access and computer and 
health literacy. Internet-based population use of the nov-
el LURN-SI 29 provided data on its performance outside of 
LUTS patients, demonstrating its ability to detect expected 
associations with demographics and health characteristics. 
For future studies re�ning and validating the LURN-SI 29, use 
of patient preferred language and bladder symptom assess-
ment in the context of activity may improve performance of 
the measure.

FIGURE 1
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HYPOTHESIS / AIMS OF STUDY
Interstitial cystitis/painful bladder syndrome (IC/PBS) and 
depression are two diseases of chronic, unknown etiology 
and often occur concomitantly without a reasonable rea-
son. Past studies have suggested that the prevalence of de-
pression in IC/PBS patients ranges from 5 % to above 50 %. 
Some diseases have interaction with each other and there-
fore be co-existed. Similarly, there may also have interaction 
or causal e�ect between depression and IC/PBS. There are 
many di�erent subtypes of depression with di�erent sever-
ity or mechanism. The e�ect of comorbidity and interaction 
may therefore di�erent among these subtypes. We hypothe-
sized that depression is a risk factor of IC/PBS, and the e�ect 
was related to di�erent type of depression. This study used 
a nationwide database with retrospective cohort study, and 
aimed to investigate the causal e�ect of di�erent depression 
subtypes on IC/PBS.

STUDY DESIGN, MATERIALS AND METHODS
Two types of newly diagnosed depression between 2002 
and 2013 were identi�ed from a nationwide database as 
the depression cohorts. Subjects which diagnosed of IC/PBS 
before depression were excluded. All depression patients 
were divided into two subgroups according to ICD-9 coding 
as Major depressive disorder, recurrent episode; and Major 
depressive disorder, single episode. These subjects were fur-
ther matched one to one by confounding factors (including 
age, and other 12 comorbidities) with propensity scores as 
matched cohorts. All subjects were followed up during the 
study period to detect the event of IC/PBS. The hazard ra-
tio (HR) of IC/PBS between depression and non-depression 
cohort in each type of depression was applied before and 
after matched by propensity scores. The duration of IC/PBS 
as consequence of depression and incidence density were 
calculated.
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RESULTS
There were 21,646 depression and 607,535 depression sub-
jects, respectively, including11,290 and 10,281 patients in 
recurrent type subgroup and single episode type subgroup, 
respectively. Each subgroup was matched one to one using 
propensity score for confounding factors and yielded 11,179, 
10,220 depression and non-depression cohorts among two 
subgroups. Demographics, including age, sex and 12 co-
morbidities, were similar between two cohorts of the same 
subgroup. Subgroup with recurrent type of major depres-
sive disorder had signi�cant higher incidence density and 
shorter duration of developing IC/PBS than matched control. 
(6.929 per 10,000 person-years and 4.67±2.65 years). After 
adjusted, the risk of IC/PBS remained signi�cantly increased 
in recurrent type of major depressive disorder, HR=1.54 (95% 
CI, 1.039-2.269; p=0.031).

INTERPRETATION OF RESULTS
After controlling the confounding factors in our cohort study, 
the risk of IC/PBS was signi�cantly increased in patients with 
recurrent or severe depressive disorder. A cross-talk patho-
physiology of depression and IC/BPS is possible. Further 
study to investigate the e�ects of other types of depression 
was suggested. This �nding could imply valuable cues to a 
urological approach, and preventive measures for holistic 
care in depressive disorder patients. Early identi�cation and 
treatment of depressive disorder were important for preven-
tion of BPS/IC in these numerous and disabled patients.

CONCLUDING MESSAGE
The risk of IC/PBS was signi�cantly increased in patients with 
recurrent or severe depressive disorder. Early identi�cation 
and treatment of depressive disorder were  important for 
prevention of BPS/IC in these numerous and disabled pa-
tients.

FIGURE 1

Table 1. Comparison on confounders between the depression and 
non-depression cohorts of three sub-groups
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FIGURE 2

Table 2. Hazard ratio of IC/BPS in the depression cohort compared with 
the non-depression cohort of two sub-groups , Table 3. Incidence density 
of IC/PBS between the depression cohort and non-depression cohort in 
two sub-groups
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HYPOTHESIS / AIMS OF STUDY
Ketamine, an N-methyl-Daspartate receptor antagonist,  has 
been widely used in anesthesia, psychiatrics and veterinary 
medicine since 1960s. As for low prices, accessibility and ad-
dictive characteristics, it has become popular among young 
adults in many countries over the past decade. However,  it 
was strongly convinced to damage urologic system. Despite 
the crackdown on smugglers and subsequent decreasing 
Ketamine abuse, refractory symptoms of ketamine cystitis, 
including lower abdominal pain, urinary frequency, urgency 
and hematuria, are di�cult to treat and may destroy renal 
function. Despite that the mechanism of ketamine cystitis 
is not fully elucidated so that there is no gold standard for 
treatment, promising results are raised with the intravesical 
use of botulinum toxin. It indeed relieved of suprapubic pain 
and localized myofascial pain. Aim of this study is to investi-
gate pelvic musculature hypertonicity in ketamine-induced 
cystitis (KIC) by magnetic resonance imaging (MRI).

STUDY DESIGN, MATERIALS AND METHODS
MRI examinations were performed in 14 female patients 
diagnosed with KIC between 2015 and 2016 at our institu-
tion. We recruited age-matched control group  who had also 
received pelvic MRI. Patients with pelvic trauma or surgery 
were excluded. Baseline characteristics, visual analogue 
scale of chronic pain and renal function were recorded and 
analyzed by reviewing medical chart retrospectively. Two 
experienced and blinded radiologist measured the parame-
ters of MRI, including the H-line, M-line, pubococcygeal line, 
urethral distance to pubococcygeal line, puborectalis width 
and length, posterior puborectalis angle and urethral area. 
Mann-Whitney test was applied.

RESULTS
Baseline characteristics, such as weight, height, body mass 
index and parity, were similar in both groups. However, more 
proportion in KIC group su�ered from chronic pain and psy-
chiatric conditions. In terms of parameters of MRI, M-line 
signi�cantly decreased in KIC group(1.28±0.38, P‹0.01) 
compared with control group (1.80±0.44). Pubococcygeal 
line noticeably reduced in KIC group (8.07±1.06) compared 
with control group (11.44±2.93, P‹0.01). H-line decreased 
in KIC group without signi�cance. In addition, urethral area 
increased in KIC group (2.07±0.62, P‹0.05) compared with 
control group (1.54±0.63). There is no signi�cance between 
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two groups in puborectalis width, puborectalis length and 
posterior puborectalis angle.

INTERPRETATION OF RESULTS
M-line, representing the descent of the levator from the ref-
erence pubococcygeal line, signi�cantly decreased in KIC 
group. It may imply pelvic �oor stay in high tension status. 
H-line, the puborectal line, that is the anteroposterior pelvic 
dimension, would be observed in patients with pelvic �oor 
relaxation and even accompanying organ prolapse. Despite 
that there's no signi�cant di�erence between two groups in 
H-line, it decreased in KIC group. Taken together, MRI might 
suggest hypertonicity of pelvic musculature in patients with 
ketamine-induced cystitis. Besides, urethral area meaningful-
ly increased in KIC group. As we known, investigation about 
urethral area in cystitis was limited. We speculate it may be 
result from long-term in�ammation and may be compatible 
with morphology of ketamine-induced uropathy and lower 
urinary tract symptoms, such as urinary incontinence.

CONCLUDING MESSAGE
MRI suggest hypertonicity of pelvic musculature in patients 
with ketamine-induced cystitis. For those with severe pain 
and lower urinary tract symptoms of KIC, therapies aimed at 
pelvic �oor relaxation might by helpful. Further application 
about MRI information should be investigated.

FIGURE 1

FIGURE 2
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HYPOTHESIS / AIMS OF STUDY
Patients undergoing chemotherapy are encouraged to 
drink large volumes of �uids owing to the adverse e�ects 
of chemotherapy agents and complaints of voiding di�cul-
ty, which a�ects not only their quality of life but also their 
therapeutic prognoses. Most patients with cancer are old, 
with lower urinary tract symptoms before and after chemo-
therapy. For collecting patient voiding information, a self-as-
sessed voiding diary is a useful tool. This study aimed to de-
scribe some di�erential characteristics of voiding according 
to age and chemotherapy based on information from the 
voiding diary of patients with non-urological cancer who 
complained of voiding symptoms.

STUDY DESIGN, MATERIALS AND METHODS
The 3-day voiding diaries of 96 patients with cancer were 
analyzed retrospectively by a single urologist to compare the 
di�erential characteristics of voiding according to chemo-
therapy and age between 2013 and 2017. All patients were 
referred to the urologist because of voiding di�culties, and 
one complete 24-hour voiding diary was analyzed, includ-
ing voiding volume, frequency, intervals, and nocturia, us-
ing the International Prostate Symptom Score (IPSS) voiding 
questionnaire. Patients were grouped according to age (≥65 
vs <65 years) and the presence of ongoing chemotherapy 
(chemotherapy vs non-chemotherapy group). The Wilcoxon 
rank-sum test and generalized estimation equation were sta-
tistically utilized to determine the intrapersonal correlation.
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RESULTS
The overall mean age and male-to-female sex ratio were 
64.7 years and 80:16 (83.3%/16.7%), respectively. The medi-
an voiding frequency (daytime/nighttime), voided volume 
(VV), and daytime/nighttime VV was 10 (5/4), 2015 ml, and 
990/900 ml, respectively. The median voided interval was 
1.6 hours (interquartile range [IQR], 0.9–2.6), and the medi-
an daytime/nighttime interval was 1.7 (IQR, 1.0–2.7) and 1.5 
hours (IQR, 0.8–2.4), respectively. The remaining information 
is documented in Table 1.

Comparison of the groups according to age and chemother-
apy revealed that the total and nighttime frequencies were 
signi�cantly a�ected by age and that voided volume was 
a�ected by chemotherapy (p ≤ 0.05), whereas none of the 
IPSS items were a�ected by age or chemotherapy (p > 0.05; 
Table 2). Comparison of the chemotherapy e�ects within the 
same age subgroup revealed that the voiding characteristics 
of the old age group (≥65 years) were not signi�cantly di�er-
ent according to chemotherapy (p > 0.05). In the young age 
group (<65 years), chemotherapy signi�cantly a�ected void-
ed volume (p ≤ 0.05) but not voiding frequency (p > 0.05).

INTERPRETATION OF RESULTS
The voiding problem in patients with non-urological can-
cer was markedly in�uenced by age and chemotherapy. For 
those patients undergoing chemotherapy, the young-aged 
patients were a�ected much more in voided volume and fre-
quency by the volume of water intake to reduce the adverse 
e�ects of chemotherapeutic agents, whereas the voiding 
problem in the old-aged group was not a�ected in voiding 
frequency by the chemotherapy itself but the underlying an-
atomical at the lower urinary tract.

CONCLUDING MESSAGE
This study showed that VV and voiding frequency were af-
fected by chemotherapy or age in patients with non-urolog-
ical cancer who had voiding di�culty. Large volume intake 
of �uids during chemotherapy might a�ect voiding patterns 
in patients in the young age group but not in those in the 
old age group undergoing chemotherapy who have voiding 
di�culty.

FIGURE 1
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HYPOTHESIS / AIMS OF STUDY
Urodynamic studies (UDS) are invasive diagnostic tests for 
lower urinary tract dysfunction. The test may cause anxiety 
and embarrassment for many patients. In addition to utilis-
ing them for diagnosis, urology departments should aim to 
reduce patient anxiety and embarrassment. 

We performed a prospective, multi-centre audit of patient 
satisfaction of UDS in the UK.

Standard

The following standards were set:

• Overall patient satisfaction rate should be greater than 
60%.

• Greater than 60% of patients should be willing to undergo 
a repeat test, if clinically necessary.

• Anxiety rates should ideally be less than 50% of the maxi-
mum on a numerical rating scale (NRS).

STUDY DESIGN, MATERIALS AND METHODS
Data was collected prospectively via a patient questionnaire. 
Patients self-completed the questionnaire on the day of 
their procedure. Patient demographic details were collected 
alongside symptoms and neurological status.

Numerical rating scale (ranging 1-5) data was collected for:

• Pre-test and intra-test anxiety

• Embarrassment

• Pain

• Overall satisfaction

Data were collated and analysed using Microsoft Excel and 
RStudio.

RESULTS
90 patients from �ve large centres across the UK were includ-
ed in the study. 53% of patients were male and 47% were 
female. 

The predominant symptoms leading to UDS were storage 
LUTS (47% of patients), voiding LUTS (33% of patients), stress 
urinary incontinence (27% of patients) and urgency urinary 
incontinence (24% of patients).

Median anxiety levels were 3/5 and 2/5 on the NRS prior, and 
during the test, respectively. Mean and median pain scores 
were both 2/5. Levels of embarrassment were relatively low 
(median 2/5), whilst overall satisfaction was high (median 
5/5; mean 4/5).

85% of patients were satis�ed with the procedure (NRS 4/5 
or 5/5) and 98% indicated they would be willing to have a 
repeat procedure in the future if clinically indicated.

INTERPRETATION OF RESULTS
The pattern of LUTS presenting for UDS in our cohort is dif-
ferent to population previously published population-based 
studies. Patient satisfaction with UDS is high in the UK, with 
the majority willing to undergo the test again. Moderate lev-
els of pre-procedure anxiety are reduced slightly during the 
procedure.

CONCLUDING MESSAGE
The UDS service across the centres included are representa-
tive of UDS services across the whole of the UK. Patients in the 
UK are satis�ed with the service they receive, although they 
are moderate levels of pre-procedure anxiety and mild-mod-
erate levels of embarrassment. This anxiety existed despite 
the vast majority being aware of the details of the procedure 
(via information lea�et or having had procedure previously). 
Variations in LUTS compared to previous population-based 
studies is likely due to UDS patients being a subset of pa-
tients rather than a re�ection of the whole population.

Funding None Clinical Trial No Subjects Human Ethics not Req'd Patient 
questionnaire. No ethical approval required. Part of ongoing review of 
service. Helsinki Yes Informed Consent Yes 
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A NOVEL USE OF VIDEO URODYNAMICS: 
A PILOT STUDY OF STATISTICAL SHAPE 
MODELING TO UNDERSTAND BLADDER 
FUNCTION

Burnett L1, Routzong M2, Alperin M1, Abramowitch S2, Santiago-Lastra Y1

1. University of California San Diego, 2. University of Pittsburgh

HYPOTHESIS / AIMS OF STUDY
Evaluation and diagnosis of multiple urologic conditions in-
volves video urodynamic studies (VUDS). These VUDS assess 
the shape of the bladder via radiographic imaging and its 
function via multichannel urodynamics. Storage and voiding 
are complex processes involving coordination and alteration 
of bladder shape which are visualized by VUDS. Current as-
sessment of bladder shape is performed qualitatively based 
on radiographic imaging by identifying trabeculations and 
diverticula which occur late in bladder dysfunction and are 
variably detected by clinical specialists. The aim of this study 
was 1) to develop a novel analytic approach for assessment 
of bladder shape using radiographic imaging and statistical 
shape modeling; and 2) to determine what relationships ex-
ist between bladder shape and function.

STUDY DESIGN, MATERIALS AND METHODS
This was a cross-sectional pilot study, approved by the In-
stitutional Review Board. Radiological and functional data 
were obtained for female patients who underwent VUDS 
as part of their clinical care. Patients with active urologic 
malignancy, previous augmentation cystoplasty, bladder 
substitution, or active urinary tract infection were excluded. 
All studies were performed in the seated position. Demo-
graphic data were manually extracted. Single VUDS images 
representing a moderately full bladder (approximately 300 
ml) were selected for each subject. These images were read 
by two independent clinicians blinded to subjects’ medical 
history and assessed as “normal” or “abnormal” appearing 
based on the presence or absence of abnormal features such 
as trabeculations or diverticula. 

The same images were also subjected to statistical shape 
analysis by a blinded researcher. Shape analysis has been 
previously utilized in other clinical areas to determine alter-
ations in speci�c features of anatomic structures. Here we 
applied these methods to analyze bladder shape. Bladder 
images were traced manually in ImageJTM and converted 
from an image to a 2D shape format in MathematicaTM. 
Corresponding points were established using Deformetri-
caTM, ensuring respective points on each shape represent 
the same anatomical landmarks. The Procrustes method 
was used to align the shapes as closely as possible, remov-
ing the e�ects of orientation, position, or global scale varia-
tion. Then a principal component analysis was performed in 
MathematicaTM to quantify the modes of variation, which 

describe shape variance and are each de�ned by an eigen-
vector and eigenvalue. In this study, modes represent shape 
variance in di�erent anatomic regions of the bladder. Princi-
pal component scores were calculated for each shape and 
mode for use in subsequent statistical analyses.

Independent samples Student’s t-tests with Benjamini-Hoch-
berg corrections for multiple comparisons were used to 
determine if clinically evaluated shape via radiographic im-
aging (normal vs abnormal), post void residual volume (nor-
mal vs elevated), or voiding ability (able vs unable) di�ered 
across any signi�cant modes of variation of interest. Pear-
son’s correlations were performed on continuous versions 
of these variables on only the normally shaped bladders to 
evaluate di�erences between subgroups of interest.

RESULTS
22 subjects have been included in this pilot study. The aver-
age age was 51 years. The primary indications for video uro-
dynamics was severe lower urinary tract symptoms in the 
presence of neurogenic lower urinary tract dysfunction or 
previous surgery.  On urodynamic testing 29% had post void 
residuals >300 ml. Radiographic bladder imaging was “nor-
mal” for 62.5% of subjects. All subjects had urodynamically 
diagnosed abnormalities of storage or emptying and severe 
lower urinary tract symptoms. 

Shape analysis of the bladders identi�ed 4 signi�cant 
modes, which account for 43%, 19%, 14%, and 6% of the to-
tal variance in bladder shape. These modes were associated 
with anatomic features on radiographic imaging (Figure 1A). 
Qualitatively, mode 1 described changes in the proportion-
al left to right vs superior to inferior length accounting for 
alterations in the lateral walls of the bladder (pink). Mode 2 
and mode 3 described local variations in superior-inferior 
dimensions of the right (white) and left (green) walls of the 
bladder respectively, and mode 4 described global bladder 
smoothness/roundness (yellow) (Figure 1A and 1B).

Qualitative assessment of bladder modes showed separa-
tion of clinically normal and abnormal bladders for modes 
1 and 3, but not for modes 2 and 4 (Figure 1B). The t-tests 
revealed that mode 3, which corresponds to the left supe-
rior-inferior bladder walls, di�ered signi�cantly (p=0.004) 
for patients with clinically identi�ed normal (-85.5±129.9) vs 
abnormal (149.7±210.1) bladder shapes (Figure 1C). Mode 1 
was not signi�cantly di�erent in patients with radiographi-
cally normal and abnormal bladder shapes (Figure 1C) and 
there were no signi�cant di�erences in post void residu-
al volume or voiding ability for any of the groups. We then 
performed a subgroup analysis of subjects with radiograph-
ically normal appearing bladders; in this group a signi�cant 
inverse correlation was found between mode 1 and post 
void residual volume with a correlation coe�cient of -0.561 
(p=0.046) (Figure 1D).
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INTERPRETATION OF RESULTS
The results of this preliminary study indicate that shape 
analyses can be used to determine abnormalities of bladder 
shape similar to clinical assessment of radiographic images. 
In our study, mode 3 values representing the superior-in-
ferior left aspects of the bladder wall re�ect the clinical ra-
diographic assessments. As clinical assessments identi�ed 
trabeculations and diverticula, this mode is most associated 
with these features.

Secondly, our study demonstrates the ability of statistical 
shape analysis to detect alterations in bladder function in 
radiographically normal appearing bladders. Mode 1, rep-
resenting the lateral bladder walls, is signi�cantly correlated 
with post void residual volume in clinically normal appear-
ing bladders. These results indicate that: 1) bladder function 
can be correlated to shape and 2) shape analysis is able to 
detect subtle variations in clinically relevant bladder shape 
features.

Additional VUDS data is needed to optimize the statistical 
shape model and begin correlation of additional shape fea-
tures with bladder characteristics and function. This method 
demonstrates potential for the identi�cation of more subtle 
alterations in bladder shape that may be associated with ear-
ly diagnosis of abnormal bladder function.

This preliminary study is limited by the number or partici-
pants and that all subjects had severe lower urinary tract 
symptoms and urodynamically demonstrated abnormalities 
of either storage, emptying or both—consistent with abnor-
mal bladder function.

CONCLUDING MESSAGE
This study demonstrates that statistical shape analysis can 
determine clinically identi�ed abnormalities of bladder 
shape. Secondly, this shape model is able to detect altera-
tions in bladder shape correlated with bladder function in 
radiographically normal appearing bladders. These data 
suggest a complex relationship between bladder function 
and shape. This method has the potential to identify clinical-
ly undetectable alterations in bladder shape associated with 
bladder dysfunction.

FIGURE 1

Figure 1

Funding NSF GRFP Grant#1747452 Clinical Trial No Subjects Human 
Ethics Committee Institutional Review Board at UC San Diego Helsinki Yes 
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WHICH URODYNAMIC PARAMETERS CAN 
PREDICT THE OUTCOME OF INTRAVESICAL 
INJECTIONS OF ONABOTULINUM TOXIN A 
FOR OVERACTIVE BLADDER?

Aleksejeva K1, Scrimgeour G1, Axell R1, Yasmin H1, Saigal R1, Nadeem M1, 
Unterberg S1, Pakzad M1, Hamid R1, Ockrim J1, Greenwell T1

1. FFR Urology, University College London Hospitals NHS Foundation Trust

HYPOTHESIS / AIMS OF STUDY
Intravesical Onabotulinum Toxin A (Botox A) injections is a 
commonly used minimally invasive surgical procedure for 
treatment of overactive bladder (OAB) symptoms refractory 
to �rst and second-line therapies. Prospective randomized 
control studies show success rates around 60% in sympto-
matic OAB patients. We present the largest reported sin-
gle-centre  audit of long-term outcomes for Botox A injec-
tions for refractory non-neurogenic OAB. We have assessed 
whether patient outcomes can be predicted by pre-opera-
tive urodynamic �ndings.

STUDY DESIGN, MATERIALS AND METHODS
A retrospective review of consecutive 418 patients (age 
range 22-94 years, median 61 years, 128 (30%) men) having 
intravesical Botox A injections for refractory non-neurogen-
ic OAB symptoms under the care of 4 consultant surgeons 
between 2006 and 2018 was conducted. The outcome of 
treatment was categorized using a 5 point Patient Global Im-
pression of Improvement (PGI-I) scale at the last follow up 
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appointment or when contacted by telephone if last review 
was over 6 months ago. Successful outcomes were de�ned 
as PGI-I scores of 1 and 2 (good e�ect and partially good ef-
fect). Patient outcomes were correlated with the pre-opera-
tive urodynamic �ndings, including presence of urge urinary 
incontinence (OAB-wet), idiopathic detrusor overactivity 
(IDO), peak DO pressure, bladder capacity at onset of �rst DO, 
and evidence of bladder outlet obstruction (BOO). Duration 
of voiding detrusor contraction was noted in urodynamic 
studies with a valid voiding phase; however, studies with no 
evidence of voluntary detrusor contraction, where void was 
initiated on top of  underlying DO, or where the intra-vesical 
catheter was expelled part-way through the void were ex-
cluded.  Statistical analysis was done by Students T-Test and 
Chi Square Test and signi�cance was determined at P < 0.05.

RESULTS
Pre-operative urodynamic results were available for review 
on 309 (74%) patients; 214 women (age range 22-90 years, 
median 59 years) and 95 men (age range 27-94 years, medi-
an 69 years) and were a mixture of conventional cystometro-
grams (CMG), video-cystometrograms (VCMG) and ambu-
latory cystometrograms. Urodynamically proven IDO was 
demonstrated in 215 cases (69%) prior to Botox-A injections. 
The outcomes are listed in Table 1.

INTERPRETATION OF RESULTS
Intravesical Botox A was signi�cantly more successful in 
women with urodynamically proven idiopathic detrusor 
overactivity (75%) comparing with men (60%) and women 
with OAB in absence of detrusor overactivity (62%). Success-
ful outcomes were signi�cantly associated with increased 
duration of voiding detrusor contractions but not with any 
other urodynamic parameters.

CONCLUDING MESSAGE
The gender di�erence is in agreement with previously pub-
lished results [1,2], however our results also highlight sta-
tistically signi�cant di�erence in outcomes for women with 
and without IDO. This is contrary to the only reported cohort 
study which found no di�erence in outcomes after intraves-
ical Botox-A injections in patients with and without detrusor 
overactivity [3].

FIGURE 1

Table 1
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INFLUENCE OF VOIDING POSTURE ON 
UROFLOWMETRY PARAMETERS AND 
VOIDING EFFICACY IN MALE ADULT PATIENTS
Suzuki M1, Watanabe D1, Nakamura M1, Minagawa H1, Akiyama Y1, Yamada 
Y1, Sato Y1, Kawai T1, Yamada D1, Kume H1

1. Department of Urology, The University of Tokyo

HYPOTHESIS / AIMS OF STUDY
Voiding posture a�ects uro�owmetry parameters includ-
ing post-void residual (PVR) in men. Goel et al reported the 
impact of voiding posture on uro�owmetry parameters in 
men [1]. They recruited 740 men as a healthy volunteer and 
ask them to undergo uro�owmetry tests in the sitting and 
standing position. As a result, PVR among the participants 
aged >50 was signi�cantly lower in the sitting voiding po-
sition, whereas voiding time (VT) was signi�cantly longer in 
the sitting voiding position than the standing position. Op-
positely, Yazici, et al reported PVR in men (mean age, 58.0 
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years old) was larger in the sitting voiding position than the 
standing voiding position [2]. In�uence of voiding position 
among men for uro�owmetry parameters and PVR is still 
controversial. It has been still unknown that how voiding 
posture a�ect bladder voiding e�cacy (BVE). Annually, we 
have conducted approximately 1,500 voiding tests on uro-
�owmetry in our outpatient clinic. In the present original 
study, we investigated the proportion of male patients who 
void on uro�owmetry in a sitting/standing voiding position 
and how voiding posture a�ected uro�owmetry parameters 
as well as PVR, bladder capacity and BVE.

STUDY DESIGN, MATERIALS AND METHODS
We conducted a retrospective study from 20th February 
2019 to 29th February 2019 including male patients who 
underwent uro�owmetry and PVR at our outpatient depart-
ment. Prior to the uro�owmetry, we have guided the patient, 
“please urinate in your usual posture”. Voiding posture were 
automatically recorded on the uro�owmetry chart (FlowSky; 
TOTO AQUAENG LTD, Tokyo, Japan). We measured PVR 
subsequently after uro�owmetry by an ultrasound device 
(BVI6100; Verathon, Bothell, WA). In cases of multiple times 
of uro�owmetry, we selected the �rst data from the patient. 
Data of uro�owmetry included voided urine volume (VV), 
maximum �ow rate (Qmax), average �ow rate (Qave), time 
to Qmax, VT, time to Qmax, time of hesitancy. BVE was calcu-
lated by a following formula; VV (mL)/(VV+PVR), %. Data with 
insu�cient voided urine volume ≤150 mL were excluded 
from analysis. Proportion of sitting/standing voiding posture 
was calculated at 10-year age intervals and evaluated using 
the Fisher’s exact test. The uro�owmetry parameters, PVR, 
bladder capacity and BVE were compared between sitting 
and standing voiding postures by the Wilcoxon rank sum 
test. BVE was calculated at 10-year age intervals and evaluat-
ed using the Dunn test. The uro�owmetry parameters, PVR, 
bladder capacity and BVE were also evaluated by the two 
age groups (≤64 and ≥65 years old).

RESULTS
During the study period, 1,203 male patients underwent 
uro�owmetry and PVR measurement. After excluding the 
patients with VV ≤150 mL, data from 703 patients were in-
cluded for analysis. Of 703 patients, proportion of voiding in 
the sitting position was 38.4% (270/703). Proportion of void-
ing in the sitting position was 0% in 20s, 33.3% in 30s, 47.1% 
in 40s, 38.8% in 50s, 42.5% in 60s, 36.2% in 70s, and 34.8% 
in the age group and ≥80 (P=0.409). Median voiding e�ca-
cy was highest in the 30s (92.2%) and gradually decreased 
thereafter (77.8% in the age group of ≥80). There was a 
signi�cant di�erence between 30s and age group of ≥80 
(P=0.013). Overall, median Qmax and BVE were signi�cantly 
higher in the sitting voiding posture (19.9 mL/sec and 88.1%) 
than those in the standing voiding posture (17.0 mL/sec and 
85.7%; P=0.022 and P=0.023). Median time of hesitancy 
was signi�cantly longer in the sitting voiding posture (17.2 
sec) than those in the standing voiding posture (12.5 sec; 

P<0.001). Among male patients aged ≥65, median Qmax and 
BVE were signi�cantly higher in the sitting voiding posture 
(18.7 mL/sec and 88.3%) than those in the standing voiding 
posture (16.4 mL/sec and 85.5%; P=0.034 and P=0.022). Me-
dian time of hesitancy was also signi�cantly longer in the 
sitting voiding posture (17.7 sec) than those in the standing 
voiding posture (12.5 sec; P<0.001). Among male patients 
aged ≤64, uro�owmetry parameters, PVR, bladder capacity 
or BVE were no longer signi�cantly di�erent.

INTERPRETATION OF RESULTS
The voiding posture in�uence in Qmax, time of hesitancy 
and BVE, especially in the elderly male patients aged 65 or 
older. For the elderly male patient, the sitting voiding pos-
ture is bene�cial in terms of better Qmax and BVE.

CONCLUDING MESSAGE
Physicians need to pay attention to the voiding posture to 
evaluate the uro�owmetry parameters, PVR, bladder capaci-
ty and BVE in the elderly male patients.

FIGURE 1

Voiding posture and uro�owmetric parameters among the patients ≥65 
years old
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APPLICATION OF NON-INVASIVE 
MEASUREMENT OF BLADDER PRESSURE VIA 
MEASUREMENT OF URINATING F VALUE IN 
URODYNAMIC STUDY

Liu W1, Jiang M1, Yang X2, Bano Y1, Jiang H3

1. Wenzhou Medical University, 2. The First People's Hosoital of Yunnan 
Province, 3. The First A�liated Hospital of Wenzhou Medical University

HYPOTHESIS / AIMS OF STUDY
At present, routine urodynamic examination for measuring 
bladder pressure and related values is an invasive approach, 
involving personnel, resources, and nosocomial infection 
prevention, etc., which impede urodynamic examination as 
a routine way for evaluating lower urinary tract dysfunction. 
This study introduces a novel approach with the measure-
ment of urinating F value as a non-invasive method to meas-
ure the bladder pressure.

STUDY DESIGN, MATERIALS AND METHODS
(1) Using non-invasive urodynamic equipment to measure 
the urinating F value during micturition (measurement prin-
ciple: using a digital camera to dynamically capture the urine 
line during urination, and compare the urinating line with 
the reference value of F value to calculate and obtain the 
urinating F value.), maximum urinary �ow rate (Qmax), and 
urethral outlet pressure Po (measurement principle: during 
the measurement of urinary �ow rate, the energy is obtained 
by the urine stream falling on the collecting web plate, and 
the leverage is transmitted to the pressure sensing device 
at the other end, which is calculating urethral outlet pres-
sure Po value), the above three values were measured at the 
same time during measurement of urine �ow rate. (2) Use 
the veri�cation formula: R=258L/[], Pdif=, Pves = Pdif+Po and 
, to calculate the minimum urethral resistance (Rmin), ure-
thral consumption pressure (Pdif ), bladder pressure (Pves) 
and bladder pressure (Nves). The urethral pressure Pdif is the 
pressure consumed by the bladder pressure Pves to drive 
urine to �ow through the urethra.

RESULTS
Based on the urinating F value, using the above-mentioned 
formula, data values such as urethral resistance Rmin, blad-
der pressure Pves, and bladder urination power Nves can 
be calculated to replace them from the routine urodynam-
ic study. When urine volume is 300ml as a regular setting, 
the urinating F value is 14.5F, the maximum urinary �ow rate 
Qmax is 20.0ml / s, the urethral outlet pressure Po is 20.0cm-
H2O, the urethral length L is 18cm, and the bladder pressure 
Pves is 30cmH2O. The actual urethral consumption pressure 
Pdif is 10cmH2O, the urethral resistance R is 0.025H, the uri-
nary power Nves of the bladder pressure is 600y, the urethral 
resistance R calculated by the non-invasive method is 0.025H, 
the urethral consumption pressure Pdif is 9.861cmH2O, and 

the bladder pressure Pves is 29.861 cmH2O, urinary power 
Nves of bladder pressure is 597.212y.

INTERPRETATION OF RESULTS
Compared with the actual measured bladder pressure, the 
analysis from the above results demonstrated the value of 
bladder pressure via non-invasive urinating F-value meas-
urement, has a smaller error and is within an acceptable 
range. Hence it is replaceable and feasible as a screening 
approach.

CONCLUDING MESSAGE
The introduced urinating F value can be used to calculate 
bladder pressure, and it is possible to develop a new gen-
eration of urodynamic study by the above non-invasive ap-
proach and the calculating methods.

Funding The study was supported by the National Natural Science 
Foundation of China (No.81670695),Zhejiang Provincial medical and health 
technology program projects of China (Nos.2018PY031,2018KY512,and 
2019KY101),and Zhejiang Provincial Natural Science Foundation of 
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THE WAY OF THE VALSALVA LEAKAGE POINT 
PRESSURE (VLPP) USING SYRINGE AND 
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M1, Awa Y3, Yamanishi T4
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HYPOTHESIS / AIMS OF STUDY
Abdominal leakage point pressure (ALPP) including Valsalva 
leakage point pressure (VLPP) is one of the most crucial ex-
amination to detect stress urinary incontinence (SUI). How-
ever, there is no agreed standard way of performing ALPP. 
This study is aimed to compare the way of VLPP using sy-
ringe to the way without syringe by asking to increase their 
abdominal (intravesical) pressure in women with SUI. We in-
vestigated whether Valsalva leakage was associated with the 
crude straining pressure and the external – sphincter elec-
tromyography (e-EMG) amplitude.

STUDY DESIGN, MATERIALS AND METHODS
42 women were recruited who underwent urodynamic study 
including VLPP while external - sphincter electromyography 
(e-EMG) was recorded with surface electrode for their lower 
urinary tract symptom (mean age: 66.4±15.1 years old). UDS 
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were performed in standardized and reproducible manner, 
according to Good Urodynamic Practice (Catheter size was 
6Fr, infusion speed was 50mL/min) For each patient, both 
the way of VLPP using syringe and without syringe were 
examined respectively: The way of VLPP using syringe was 
performed by blowing into syringe at the bladder volume 
of maximum desire to void during UDS each patient, and 
Valsalva maneuver without syringe was asking to increase 
their abdominal (intravesical) pressure themselves. VLPP is 
de�ned as the abdominal (intravesical) pressure at which 
urinary leakage occur with increased abdominal pressure in 
absence of detrusor contraction. We described the presence 
of urinary leakage and the crude straining pressure, the ex-
ternal – sphincter electromyography amplitude using sur-
face electrode.

RESULTS
Crude straining pressure (above zero) 92.7±33.1 cmH2O 
using syringe was higher than 58.2 ± 21.7 cmH2O without 
syringe (p<0.0000025). Along with this, 10 patients (38.5%) 
using syringe and 4 patients (15.4%) without syringe leaked 
respectively (no statistical signi�cance). Between those who 
leaked and who did not leak, crude straining pressure (above 
zero) was not di�erent. EMG amplitude was not di�erent be-
tween both groups. Between those who leaked and who did 
not leak, e-EMG amplitude was not di�erent, either.

INTERPRETATION OF RESULTS
This study showed that the crude straining pressure us-
ing syringe was signi�cantly higher than without syringe 
(p<0.00000025), the detection rate of the Valsalva leakage 
using syringe was also higher and more than twice times in 
patients with a complaint of urinary incontinence. In terms 
of the external-sphincter EMG during Valsalva maneuver, 
there was no signi�cant change. It is essential that we detect 
not only VLPP value but also the presence of urinary leakage 
to diagnose SUI.

CONCLUDING MESSAGE
This study showed that the crude straining pressure using 
syringe was signi�cantly higher than without syringe, and 
the detection rate of the Valsalva leakage using syringe was 
also higher while external-sphincter EMG was not clearly 
change. The Valsalva leakage was seemed to associated with 
VLPP value and may be due to the external-sphincter EMG. 
These result suggested that the way of VLPP using syringe 
might more bene�cial to grasp urodynamic SUI.
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RETROSPECTIVE CLINICAL STUDY OF 
SPECTRAL POWER AND FREQUENCY IN 
URODYNAMICS PRESSURE DATA: WORKFLOW 
AND PRELIMINARY TESTS OF FILL-
DEPENDENCE
Ravishankar B1, Elliott S1, Nakib N1, Timm G1, Nelson D1

1. University of Minnesota

HYPOTHESIS / AIMS OF STUDY
The purpose of this study is to increase the utility of quanti-
tative physiological sensing during urodynamic studies. Spe-
ci�cally, we hope to capture and quantify bladder pressure 
parameters during bladder �lling to target signals that may 
be associated with autonomous or low amplitude rhythmic 
contractions. 

Numerous studies have demonstrated the presence of low 
amplitude rhythmic contractions in in-vitro detrusor tissue 
strips [1], whole bladders in preclinical studies and early clin-
ical testing [2]. These contractions, and their organization 
into organ-level signals, have also been implicated in dys-
functions of lower urinary tract control (see review in [3]). 
The e�cient ability to capture and quantify these signals in 
clinical settings remains in its infancy. For temporal dynam-
ics and spectral composition of pressure signals, appropriate 
tests and scalable clinical methods are not readily available 
to analyze data, link outcomes with population or diagno-
sis norms or to make comparisons over time within a single 
patient.  

In this retrospective clinical study, our primary aim was to 
establish an initial, scalable work�ow to manage and analyze 
temporal pressure dynamics using existing urodynamics 
data. A secondary aim was to test early functional implica-
tions of these measurements by testing for �ll-dependent 
changes during cystometric �lling. As a proof of concept 
for this approach, we speci�cally tested two hypotheses: 
1) Does the spectral power for bladder pressure across this 
frequency band (1-10 cycles per minute (CPM)) change with 
bladder �lling? 2) Does the mean weighted frequency of 
bladder pressure dynamics change with bladder �lling?

STUDY DESIGN, MATERIALS AND METHODS
Deidenti�ed data from 12 recent urodynamics tests per-
formed at the clinic over a 60-day period were extracted 
from a Laborie Aquarius XTTM multichannel UDS system 
(Laborie Medical Technologies, Toronto, Canada) and con-
verted to a suitable format for analyses in MATLAB. Each 
urodynamics series was divided into 300-second segments 
and smoothed using a 10-point moving average. Pressure 
changes over time were calculated for each segment to test 
for frequency components of both vesical and abdominal 
pressures (P¬ves; P¬abd). A reduction in True Volume was 
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used as a marker of voiding or leakage and restricted the 
analysis to �lling-only segments. Temporal dynamics of the 
P¬ves and P¬abd vs time were calculated for the frequency 
range of 1-10 CPM using Fast Fourier Transform (FFT) with a 
resolution of 0.2 CPM for 300s segments. Segments abbrevi-
ated by a void were analyzed with a resolution of 0.35 to 1.55 
CPM depending upon their duration. For frequencies with 
FFT(P¬ves) > FFT(P¬abd), the total FFT power attributable 
to the vesical-only signal and the weighted mean frequency 
for the spectral distribution were calculated for each �lling 
segment.

RESULTS
The spectral power and weighted mean frequency were 
measured for a total of 48 segments in 12 data sets. Voiding 
was not detected in 3 data sets. For each data set we were 
able to measure power and mean frequency for each seg-
ment during �lling, creating �ll-dependent spectral analysis 
plots for all 12 patients.

For 10 of 12 data sets the spectral power in the �nal segment 
(just prior to void) was larger than the power measured dur-
ing the initial �lling duration (Fig 1). As a group, the mean 
spectral power signi�cantly increased during �lling (12.6 ± 
3.5 vs 54.1 ± 19.0; mean ± SEM, P <0.05, Student’s paired 
t-test, n=12). 

The signal spectral composition (1-10 CPM) also changed 
with bladder �lling. For 9 of 12 data sets the �nal mean 
weighted frequency (measured just prior to void) was less 
than that measured during the initial �lling segment (Fig 
2). Across the 12 data sets, there was a small but signi�cant 
decrease in the mean weighted frequency during bladder 
�lling (initial duration, 5.2 ± 0.3 CPM, vs �nal duration, 4.4 ± 
0.4 CPM; mean ± SEM, P <0.05, Student’s paired t-test, n=12). 

For all segments across all patients, there was a weak but sta-
tistically signi�cant relationship between the mean weight-
ed frequency and spectral power (Pearson, P < 0.05, R = 
-0.312, N = 48). Higher total power was generally associated 
with lower mean weighted frequency.

INTERPRETATION OF RESULTS
Our work�ow was useful for initial processing of clinical 
urodynamics data and allowed �lling-dependent signal pro-
cessing of relevant pressures and temporal dynamics. Initial 
results revealed �lling-related changes in both summed 
spectral power as well as the mean weighted frequency with 
bladder �lling.   

While very early, the preliminary results suggest that we can 
capture and quantify the spectral composition of urodynam-
ics signals captured during routine clinical testing. The �lling 
dependent increase in spectral power in frequencies of 1-10 
CPM is consistent with increasing autonomous contraction 
amplitudes observed during bladder �lling. The small �ll-

ing dependent decrease in mean frequency of the spectral 
distribution is more surprising; perhaps related to increased 
synchronization across detrusor areas during bladder �lling. 
We will repeat and extend this study in additional retrospec-
tive and future clinical and preclinical prospective studies.

CONCLUDING MESSAGE
We have developed an early work�ow process and have 
generated initial functional data using quantitative analyt-
ics of clinical urodynamics based upon temporal spectral 
composition and FFT power over the range from 1-10 CPM. 
Initial results suggest that these measurements may di�er-
entiate �lling related activities in patients. Future work will 
expand these results to additional data sets and explore re-
lationships between these measures and clinical diagnoses 
related to bladder dysfunctions.

FIGURE 1

Fig. 1. Spectral Power, calculated from FFT(1-10CPM) as described, in-
creases with bladder �lling (Student’s paired t-test, P<0.05, N=12). Indi-
vidual data, colored lines, and mean data shown.
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FIGURE 2

Fig. 2. Mean Weighted Frequency, calculated from FFT(1-10CPM) as de-
scribed, decreases with bladder �lling (Student’s paired t-test, P<0.05, 
N=12). Individual data, colored lines, and mean data shown.
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COMPARING THE PERFORMANCE OF THE 
NEW LASER FLOW CYTOMETER UF-5000 WITH 
UF-1000I AND GRAM STAIN IN PREDICTING 
BACTERIA GROWTH PATTERNS IN WOMEN 
WITH UNCOMPLICATED URINARY TRACT 
INFECTIONS
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HYPOTHESIS / AIMS OF STUDY
We prospectively compared the performance of the new 
�ow cytometer UF-5000 with UF-1000i and Gram stain in 
predicting the bacterial patterns in urine samples obtained 
from community women with uncomplicated urinary tract 
infection (uUTI)

STUDY DESIGN, MATERIALS AND METHODS
From July, 2016 to June, 2019, women aged 20-80 years who 
visited urological clinics with symptoms suggestive of uUTI 
were invited to �ll the questionnaire of Urinary Tract Symp-
toms Assessment questionnaire (UTISA). Patients with UTI-
SA score 4 or more were invited to join the study, and those 
with urolithiasis, pregnancy, recent antibiotics use, neuro-
genic bladder or with urinary catheter were excluded. After 
signed informed consent and completion of a questionnaire 
for baseline characteristics, mid-stream urine sample was 
collected for gram staining, urine analysis and urine culture. 
Urine analyses were performed with the both models of la-
ser �ow cytometry (UF1000i and UF- 5000 Sysmex, Kobe, 
Japan). Trough the diagrams generated from laser �ow cy-
tometry, specimen was classi�ed as none, cocci bacteria or 
rods/mixed growth in UF1000i. For UF- 5000 and gram stain-
ing, specimen was classi�ed as none, cocci, rods or mixed 
growth. Standard urine cultures were performed, and  the 
agreement between cultures and the UF1000i/UF5000/
Gram staining interpretations was analyzed.

RESULTS
Finally, 102 samples from 102 women (age: 49.6 ± 16.6 years) 
with UTISA score of 10.7 ± 3.8 met the criteria for analysis. 
Among these samples, there were 10 gram-positive cocci, 2 
gram-positive bacilli, 66 gram-negative rods, and 24 speci-
mens with two bacteria species or more that were regard-
ed as mixed growth. The sensitivity/speci�city of UF-1000i 
was 81.8/91.1% for gram-negative rods and 23.5/96.9% 
for cocci/mixed. The sensitivity/speci�city of UF-5000 was 
80.0%/88.2% for gram negative rods and 70.0/86.5% for 
gram-positive cocci.
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INTERPRETATION OF RESULTS
The results showed that the UF5000 keep a good sensitivity 
(80.0%) in identifying gram negative bacteria with accept-
able speci�city (88.2%). With regard to gram positive bacte-
ria, UF5000 outperformed UF1000i in detecting gram posi-
tive cocci (sensitivity: 70 % and speci�city: 86.5%) with good 
speci�city which was comparable to gram staining (sensitiv-
ity: 60 % and speci�city: 100%). However, the sensitivity of 
UF5000 for identifying mixed growth is poor. Gram staining 
is associated with a sensitivity rate of 88%, a speci�city rate 
of 95%, a negative predictive value of 96%, and a positive 
predictive value of 84% for identifying bacteriuria.

CONCLUDING MESSAGE
UF-5000 demonstrated potential utility for the rapid screen-
ing of bacterial morphology, which inherited the good sen-
sitivity and speci�city of UF1000i for GNB bacteria and im-
prove the sensitivity for detecting the Gram-positive cocci.

Funding Division of Urology, Buddhist Tzu Chi General Hospital, Taipei 
Branch, Taipei Taiwan, and Medical College of Buddhist Tzu Chi University, 
Hualien, Taiwan Clinical Trial No Subjects Human Helsinki Yes Informed 
Consent Yes 
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FACTORS ASSOCIATED WITH UTI AND 
UROSEPSIS AFTER RENAL TRANSPLANT: A 
SINGLE CENTER EXPERIENCE
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HYPOTHESIS / AIMS OF STUDY
Renal transplant remains one of the most e�ective methods 
of treating end-stage renal disease in the US. However, with 
an increasing demand for renal transplant and extended wait 
times for patients receiving a renal transplant, it remains im-
perative to reduce complications that could decrease graft 
function. In renal transplant patients, urinary tract infection 
(UTI) remains one of the most common complications. Giv-
en its association with poorer graft function and patient 
survival, methods to reduce UTI in this subset of patients 
is important. If allowed to progress to urosepsis, the detri-
mental e�ects on graft function and patient morbidity and 
mortality are exacerbated. While antibiotic prophylaxis and 
immunosuppression adjustment have drastically reduced 
the incidence of UTI after renal transplant, the rate of seri-
ous complications remains high. Our objective is to evaluate 
factors associated with UTI and urosepsis in renal transplant 
patients to better identify patients at risk.

We hypothesize that there will be a correlation between a 
history of recurrent UTI or urinary retention with the devel-
opment of postoperative UTI or urosepsis requiring hospi-
talization.

STUDY DESIGN, MATERIALS AND METHODS
A retrospective chart review was conducted examining 651 
consecutive patients undergoing renal transplant between 
August 1, 2016, and July 30, 2019, at a tertiary care academic 
center.  Patient demographics, medical history, surgical his-
tory, type and time on dialysis, and oliguria were collected. 
Primary outcomes examined were the occurrence of UTI 
and the occurrence of urosepsis with required hospitaliza-
tion within one year of transplant. Variables were compared 
using Pearson’s chi-squared test and the duration of dialysis 
was evaluated using a two-sample t-test in Stata.

RESULTS
Of the 651 patients undergoing renal transplant, 84 (13%) 
developed a UTI within 1 year of transplant. Compared to 
patients who did not have a UTI, those who developed a UTI 
post-transplant were more likely to have Diabetes Mellitus 
(Type 1 or 2) (56% vs 44%, p=0.033) and anuria (<100mL of 
urine/day, 37% vs 26%, p=0.039) prior to their transplant. 

A similar trend was seen in patients who had to be hospi-
talized for urosepsis. They tended to be anuric (38% vs 27%, 
p=0.065) and were on dialysis longer (1599 vs 1244 days, 
p=0.0555) at the time of their transplant than patients who 
did not have to be hospitalized for urosepsis (Table 1). Of the 
52 urosepsis patients, 6 (12%) underwent cystoscopy and 2 
(4%) underwent voiding cystourethrography (VCUG).

INTERPRETATION OF RESULTS
There are identi�able risk factors associated with the devel-
opment of UTI and urosepsis requiring hospitalization after 
transplantation. Based on the analysis for UTI, patients with 
a history of diabetes or who are anuric are at a higher risk 
of developing UTI and should be followed closely to protect 
their graft function. None of the measures we examined 
were signi�cant factors in developing urosepsis. However, 
longer mean duration of dialysis for urosepsis patients did 
approach signi�cance (p=0.0555). These factors may help 
identify patients that may require adjustment in their immu-
nosuppression regimen and antibiotic prophylaxis.

CONCLUDING MESSAGE
UTI and urosepsis develop after renal transplantation in a 
small subset of patients. This is the �rst study to identify pa-
tient factors associated with UTI and urosepsis hospitaliza-
tions in this contemporary cohort.
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FIGURE 1

Table 1: Factors Associated with UTI and Urosepsis after Renal Transplant
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MODIFIED PSOAS HITCH CAN REPLACE 
BOARI FLAP WITHOUT COMPROMISING 
VASCULARITY
Mirzazadeh M1, Smith W1

1. Wake Forest Baptist Medical Center Department of Urology

HYPOTHESIS / AIMS OF STUDY
The Boari Flap has been in the urologist’s armamentarium 
for tension free reconstruction of mid and proximal ureteral 
defects for over 70 years. However, complications can occur 
because of compromised blood supply due to having inci-
sions on 3 sides of the �ap, and relying on the �ap base as 
the only source of blood supply. Rates of ureteral stricture 
and anastomotic leak are quoted as high as 10 to 20%. We 
present our technique of a modi�ed Psoas hitch that does 
not compromise blood supply, and can be as e�ectively as 
a Boari Flap in bridging long ureteral defects and ureteral 
substitutions.

STUDY DESIGN, MATERIALS AND METHODS
We retrospectively reviewed all patients who underwent our 
modi�cation of the Psoas hitch performed by a single sur-
geon from 2008 to 2019. Our modi�cation includes creating 
a semi-oblique cystotomy on the lowest part of the anteri-
or and contralateral aspect of the bladder after complete 
release of the anterior surface of bladder. The contralateral 
superior vesical pedicle is sacri�ced to allow for additional 
mobility if necessary. A series of short relaxing incisions at 
the di�erent tethering levels in the pseudo �ap segment are 
made until the bladder is able to reach the healthy ureter, 
and the ureter is anastomosed in a nonre�uxing or re�uxing 
technique.

RESULTS
Patient demographics and characteristics are summarized in 
Table 1. Sixteen patients underwent this modi�ed technique. 
Mean follow up was 20.4 months. Four (25%) patients had 
prior radiation, 3 (18.8%) underwent hyperthermic intraperi-
toneal chemotherapy (HIPEC) for peritoneal carcinomatosis 
at the same time of surgery, and 1 (6.3%) underwent repair 
of a transplant ureteral stricture. 8 cases involved intraoper-
ative consults for which there was no preoperative planning. 
There was 1 with postoperative leak, and no patients had ob-
structive hydronephrosis to suggest �ap ischemia. The mean 
length of the �ap was 8.65 cm (2 cm to 16 cm).

INTERPRETATION OF RESULTS
In our experience with the modi�ed Psoas hitch, we are able 
to o�er patients another option for bridging large ureteral 
defects that is associated with low rates of complications 
with this simple technique.

CONCLUDING MESSAGE
Our modi�cation of the Psoas hitch is reliable and can be 
used to reconstruct long ureteral strictures as well as serve as 
a substitution for patients with transplant ureteral strictures. 
It can be performed easily with a lower complication rates 
than traditional Boari Flap. This procedure is especially suit-
able in complex patients with high morbidity (such as prior 
radiation and peritoneal carcinomatosis) with decreased tis-
sue vascularity.
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FIGURE 1

FIGURE 2
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A TRIAL TO DEVELOP SERUM BIOMARKERS 
FOR INTERSTITIAL CYSTITIS/BLADDER PAIN 
SYNDROME
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HYPOTHESIS / AIMS OF STUDY
The diagnosis of interstitial cystitis/bladder pain syndrome 
(IC/BPS) is still di�cult because it relies on subjective symp-
toms and nonspeci�c objective �ndings. Until now, biomark-
ers have been studied mainly in urine, but none of them has 
been developed for practical use. Thus, we conducted a 
comprehensive analysis to identify serum biomarkers of IC/
BPS and validate their usefulness.

STUDY DESIGN, MATERIALS AND METHODS
[Study 1] From January 2013 to February 2014, we sampled 
the blood from 25 patients with IC/BPS (4 men and 21 wom-
en; age: 63.2 ± 17.1 years), 10 age-matched subjects without 
lower urinary tract syndromes (LUTS; 10 women; age: 64.7 ± 
6.8 years), and 15 younger subjects without LUTS (15 women; 
age: 35.5 ± 9.5 years). We used metabolomics to search for 
candidate substances in the serum. [Study 2] From August 
to December 2017, we sampled the blood from 5 female pa-
tients with Hunner-type IC (HIC; age: 58.2 ± 19.3 years) and 
5 female subjects without LUTS and compared the concen-
tration of candidate substances as a pilot prospective study. 
[Study 3] From January to February 2019, we sampled blood 
from 25 female patients with HIC (age: 70.4 ± 10.9 years) and 
25 female subjects without LUTS (age: 66.1 ± 8.5 years) and 
compared the concentration of a candidate substance as a 
prospective study. In addition, the concentration of phos-
pholipid  was measured and the ratio of the candidate to 
phospholipid was calculated to improve the accuracy as a 
biomarker.

RESULTS
[Study 1] We analyzed 678 metabolites; 58 metabolites were 
not signi�cantly di�erent among generations, but they were 
signi�cantly di�erent between patients with IC/BPS and the 
subjects without LUTS. We selected 1-linoleoylglycerophos-
phocholine (1-LPC 18:2; sensitivity, 80%; speci�city, 70%) as 
a candidate biomarker. [Study 2] For the prospective study, 
we estimated the sample size to be ≥13 people in each 
group (type 1 error, 5%; power, 90%) because the concen-
tration of 1-LPC 18:2 was 20.0 ± 7.0 and 31.0 ± 9.8 μg/mL 
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in patients with HIC and subjects without LUTS, respectively. 
[Study 3] The concentrations of 1-LPC 18:2 were signi�cant-
ly di�erent between patients with HIC and subjects without 
LUTS (27.9 ± 6.3 vs 40.4 ± 15.1 μg/mL, p < 0.0003). If we set 
the cuto� value of 1-LPC 18:2 at 28.4 μg/mL, the sensitivity 
and speci�city would be 68% and 84%, respectively (Figure 
1). The concentrations of phospholipid were signi�cantly dif-
ferent between patients with HIC and subjects without LUTS 
(2146 ± 348.3 vs 2318 ± 277.5 μg/mL, p = 0.0366). The ratios 
of 1-LPC 18:2  to phospholipid were signi�cantly di�erent 
between patients with HIC and subjects without LUTS (13.1 
± 2.6 vs 17.4 ± 6.0 ‰ , p = 0.0013). If we set the cuto� value 
of the ratio at 15.7 ‰, the sensitivity and speci�city would 
be 88% and 68%, respectively (Figure 2).

INTERPRETATION OF RESULTS
Lysophospholipids may be associated with the pathology of 
IC/BPS. In recent years, lysophospholipids have been recog-
nized as the second lipid mediators next to prostaglandins 
and are next-generation drug targets. By focusing on lys-
ophospholipids, it may be possible to elucidate the pathol-
ogy and develop therapeutic drugs from a new perspective.

CONCLUDING MESSAGE
The serum concentration of 1-LPC 18:2 and the ratio of 1-LPC 
18:2 to phospholipid are useful as candidate biomarkers of 
IC/BPS.

FIGURE 1

FIGURE 2
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A RANDOMIZED CONTROLLED STUDY 
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THE LOWER URINARY TRACT SYMPTOMS 
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HYPOTHESIS / AIMS OF STUDY
Multiple Sclerosis (MS) is the most frequent autoimmune 
demyelinating disease of the Central Nervous System. Pa-
tients su�ering from MS usually present with overactive 
bladder syndrome. Most common symptoms are increased 
frequency, urgency, incontinence and nocturia. LUTS occur 
on average 6 years after the onset of MS while all patients 
experience LUTS within a period of 10 years since the initial 
diagnosis. Our objective is to evaluate the e�cacy and safety 
of treating patients with MS and LUTS using either b3 ago-
nist (mirabegron) or anticholinergics.

STUDY DESIGN, MATERIALS AND METHODS
This is a prospective, randomized, controlled, single center 
study including 91 patients with MS and LUTS. At baseline 
all patients underwent thorough clinical examination in-
cluding neurological examination and DRE. Medical history 
was recorded. All patients underwent urine test, urine culti-
vation and abdominal ultrasound. All patients completed an 
urination diary (for at least 3 consecutive days) and speci�c 
questionnaires such as MusiQoL and NBSS. At second visit all 
patients were administered either a b3 agonist (mirabegron) 
or anticholinergics. More speci�cally, 46 patients (Group 1) 
received mirabegron 25mg or 50mg and 45 patients (Group 
2) received solifenacin 5mg or 10mg, or fesoterodine 4mg 
or 8mg. The choice of the drug dosage was not random and 
was based on the baseline characteristics of each patient. 
The treatment was always carried out alongside with the MS 
treatment. Reevaluation was performed 3 months after the 
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�rst visit. All patients underwent the same clinical and imag-
ing tests that were carried out at �rst visit. A statistical analy-
sis was performed in both groups using the t-test.

RESULTS
We compared several clinical and imaging parameters 
(scores of the 2 questionnaires, potential pelvic or calyceal 
dilatations, increased urine residual volume, infection, Qmax 
�ow rate) between the two groups at �rst visit and 3 months 
after treatment. In both groups improvement in LUTS was 
recorded in most of the tested parameters. Statistical sig-
ni�cant di�erence from baseline evaluation up to reevalua-
tion was recorded in terms of urine infection (p value≤0.01), 
MusiQoL score (p value <0.001), NBSS score (p value<0.05), 
dairy urgency episodes (p value <0.001), dairy number of 
urinations (p value <0.001) and urination volume (p value 
<0.001) in both groups. Nevertheless, comparison between 
Group 1 and Group 2 revealed no statistical di�erence. No 
patients discontinued medications due to side-e�ects.

INTERPRETATION OF RESULTS
All patients in both groups showed a statistical signi�cant 
improvement in most of the tested parameters, from base-
line up to reevaluation. There was no di�erence in symptoms 
improvement in the mirabegron group compared to the an-
ticholinergic group.

Thus, all drugs tested presented similar e�cacy and safety.

CONCLUDING MESSAGE
All MS patients receiving either mirabegron or antimuscarin-
ic therapy for LUTS showed an improvement. No statistical 
di�erence was noted between the two groups in all the test-
ed parameters.

Funding There was no funding support for the conduction of this paper. 
Clinical Trial Yes Public Registry No RCT Yes Subjects Human Ethics 
Committee ARETAIEION HOSPITAL ETHICS COMMITTEE Helsinki Yes 
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LEVATOR ANI MUSCLE AVULSION AFTER 
VAGINAL BIRTH BETWEEN ROUTINE VERSUS 
RESTRICTIVE EPISIOTOMY
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HYPOTHESIS / AIMS OF STUDY
The changes in urogenital organ morphology or tomogra-
phy might have a clinical e�ect on the subsequent devel-
opment of pelvic organ prolapse and urinary incontinence. 
It has been established that levator ani muscle avulsion in-
creases the risk of pelvic organ prolapse. [1] Levator ani mus-
cle avulsion from vaginal birth resulting in decreased pelvic 
�oor muscle strength, vaginal hiatal enlargement and pelvic 
organ prolapse. [2] Vaginal birth is the strongest risk for de-
veloping pelvic organ prolapse and the prevalence of levator 
injury was reported approximately 13-36%. [3] The severity 
of sphincter tear and vaginal laceration were found to be in-
dependent clinical predictors of increased risk of levator ani 
muscle avulsion. To prevent pelvic organ prolapse following 
vaginal delivery, a reduced degree of perineal laceration may 
be the potential role. Therefore, we conducted the study to 

compare levator ani muscle avulsion following vaginal birth 
with routine versus restrictive episiotomy.

STUDY DESIGN, MATERIALS AND METHODS
The prospective observational study recruited postpartum 
primiparas women with normal vaginal delivery at a tertiary 
hospital between February and December 2016. Deliveries 
were classi�ed as routine or restrictive episiotomy. Inclusion 
criteria include postpartum primiparas women with vagi-
nal delivery at 6-12 weeks postpartum periods, age over 18 
years and no pelvic surgery for prolapse or pelvic trauma be-
fore. Exclusion criteria include postpartum primiparas wom-
en who were delivered vaginally with preterm baby, non-ce-
phalic presentation, twin delivery or instrumental delivery.

RESULTS
Sixty-one post-partum women participated in our study. 
Thirty-two women (52.5%) have undergone routine episi-
otomy. While twenty-nine (47.5%) have been performed 
restrictive episiotomy. The mean age + SD of routine and 
restrictive episiotomy were 24.8 + 4.5 and 25.0 + 5.3 years, 
respectively. The mean BMI + SD of routine was 21.3 + 2.3 kg/
m2 and restrictive episiotomy was 22.4 + 3.4 kg/m2. There 
were no statistical di�erences in age and BMI between two 
groups. (p= 0.89 and p= 0.13, respectively). Right mediolat-
eral episiotomy was performed in all cases. The rate of anal 
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sphincter tear after routine episiotomy was detected 12.5% 
and restrictive episiotomy was 13.8% (p=1.00). 

Regarding the baby weight and baby head circumference, 
there were no statistical di�erences between two groups 
(p= 0.28 and p=0.68, respectively). No statistical di�erences 
in the duration of the �rst and second stages of labor be-
tween two groups (p=0.15 and p=0.72, respectively). No 
statistically signi�cant di�erences of pelvic �oor dysfunction 
symptoms such as stress urinary symptoms, overactive blad-
der symptoms, dragging sensation and vaginal laxity at 6-12 
weeks after delivery.

Levator ani avulsion was detected only on right-sided after 
routine episiotomy (9.4%) and restrictive episiotomy (10.3%)
(Figure1). No bilateral levator avulsion was found. There 
were no statistically signi�cant di�erences regarding the in-
cidence of avulsion between two groups (p=1.00). Regard-
ing other pelvic �oor parameters, there were no statistical 
di�erences of the bladder neck descent, cystocele descent, 
uterine descent, rectocele descent and the ballooning of the 
genital hiatus area as shown in Table1.

INTERPRETATION OF RESULTS
There were no di�erences in the rate of levator avulsion be-
tween routine and restrictive episiotomy. Moreover, the dif-
ferences were not detected on other pelvic �oor parameters.

CONCLUDING MESSAGE
The restrictive episiotomy did not reduce the rate of levator 
ani avulsion when comparing with the routine episiotomy. 
Moreover, this technique did not also improve the pelvic 
�oor parameters.

FIGURE 1

Table 1 shows pelvic �oor parameters between two groups

FIGURE 2

Figure 1 shows the tomographic imaging of right side levator ani avul-
sion
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FACTORS PREDICTING THE SUBOPTIMAL 
RESPONSE OF THE FRONTLINE 
MEDICAL TREATMENT IN WOMEN WITH 
DYSFUNCTIONAL VOIDING
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HYPOTHESIS / AIMS OF STUDY
The de�nition of dysfunctional voiding was made by vide-
ourodynamic result of detrusor contraction (high or normal 
pressure) with a narrowing outlet at the level of external 
sphincter. These patients can be treated with alpha blocker 
and/or muscle relaxant as the medical treatment. However, 
some patients may not have a good response to medical 
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treatment (i.e. suboptimal response) and require change or 
add-on medications, or surgical treatment. Understanding 
the factor predicting the suboptimal response may be help-
ful for early change of medications or surgical treatment. 
Thus the aim of this study is to elucidate the factors predict-
ing the suboptimal response of the frontline medical treat-
ment in women of dysfunctional voiding.

STUDY DESIGN, MATERIALS AND METHODS
Medical records of all consecutive women with dysfunction-
al voiding who received alpha blocker and/or muscle relax-
ant as the frontline medical treatment in a tertiary referral 
center were reviewed. A suboptimal response to the front-
line medical treatment was de�ned as change or add-on 
medication, or surgical treatment after the initiation of the 
frontline medical treatment. Multivariable backward step-
wise Cox proportional hazard modeling were performed to 
predict the suboptimal response to the frontline medical 
treatment by using all variables with p<0.05 in the univariate 
analysis.

RESULTS
Between July 2011 and November 2019, a total of 60 wom-
en with dysfunctional voiding were included in this retro-
spective study. Twenty-�ve women were found to have the 
suboptimal response to the frontline medical treatment, 
including urethral botox injection (n=11), transurethral inci-
sion of the bladder neck (n=3), add-on medication (n=3) and 
change of medication (n=8). Multivariable Cox proportional 
hazard modeling revealed Pdet.Qmax (hazard ratio = 1.010), 
bladder capacity (hazard ratio = 1.004) and the use of Urief 
(hazard ratio = 0.320) were independent factors predicting 
the suboptimal response to the frontline medical treatment 
(Table 1 and Fig 1A & 1B). Pdet.Qmax ≥37 cmH2O was de-
termined to be the optimum cut-o� value to predict the 
suboptimal response using receiver operating characteristic 
(ROC) analysis, which provided an area under the ROC curve 
of 0.58 (95% con�dence interval = 0.42 to 0.73; sensitivity = 
68.0%, speci�city =51.4%, Fig 1C). Bladder capacity ≥465 mL 
was determined to be the optimum cut-o� value to predict 
the suboptimal response, which provided an area under the 
ROC curve of 0.69 (95% con�dence interval = 0.55 to 0.83; 
sensitivity = 40.0%, speci�city =94.3%, Fig 1D).

INTERPRETATION OF RESULTS
High Pdet.Qmax and large bladder capacity were associated 
with the suboptimal response to the frontline medical treat-
ment. Nonetheless, the use of Urief seems associated with 
optimal response to the frontline medical treatment.

CONCLUDING MESSAGE
High Pdet.Qmax and large bladder capacity were factors 
predicting the suboptimal response to the frontline medi-
cal treatment. In addition, Urief seems to a better choice for 
women with dysfunctional voiding.

FIGURE 1

Fig. 1

FIGURE 2

Table 1.
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MANCHESTER OPERATION FOR ELONGATION 
OF THE UTERINE CERVIX- IS IT A SAFE 
PROCEDURE?
Gold R1, Amir H2, Gordon D2, Groutz A1
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HYPOTHESIS / AIMS OF STUDY
Manchester operation for elongation of the uterine cervix 
was �rst described by Archibald Donald from Manchester 
England in 1888 and modi�ed later by William Edward Foth-
ergill in 1915 (1). The surgery was designed to treat symp-
tomatic cervical elongation in the presence of mild uterine 
prolapse. The Manchester operation is a minimally invasive 
procedure that enables uterine preservation and thus keep-
ing the possibility of future pregnancy and childbirth.

Following the 2019 FDA's warning regarding the use of 
mesh for pelvic organ prolapse (POP) repair, there has been 
a growing interest in classical surgical techniques that use 
native tissue, such as Manchester operation. However, data 
regarding the e�cacy and safety of the Manchester opera-
tion are extremely scarce and there is a real need to get up-
to-date data. 

The aim of the present study was to investigate the e�cacy, 
complications, and clinical outcomes of Manchester opera-
tion for women with POP mainly related to elongation of the 
uterine cervix.

STUDY DESIGN, MATERIALS AND METHODS
A retrospective cohort study of all Manchester operations 
that were done between 2010 and 2019 in a single Urogy-
necology and Pelvic Floor Reconstruction unit of a tertiary 
hospital. The study was approved by the local IRB. The major 
surgical steps of the Manchester operation include amputa-
tion of the cervix, suspension of the cervical stump by su-
turing the cut ends of Cardinal Ligaments in front of cervix 
(Fothergill sutures), and formation of a posterior vaginal �ap 
into the cervix (Sturmdorf suture) for re-epithelialization of 
the cervical canal. Care is taken through surgery to keep the 
cervical canal open. 

Medical records of all patients who underwent Manchester 
operation were reviewed. Demographic and surgical data 
were collected in real time and stored in a computerized da-
tabase. The computerized medical charts were reviewed for 
general characteristics, such as age, body mass index (BMI), 
parity, smoking status, postmenopausal status, POP staging, 
and surgical data including duration of operation, blood loss 
during surgery, length of hospital stay, early and late postop-
erative complications, as well as follow up visits.

RESULTS
Overall, 35 patients (mean age 54.2 ± 10.5 years) underwent 
Manchester operation between 2010 and 2019. Demograph-
ic and clinical characteristics of the patients are presented in 
table 1. Of the 35 patients, 34 had signi�cant elongation of 
the uterine cervix. One other patient was scheduled for vag-
inal hysterectomy but due severe pelvic adhesions the pro-
cedure was converted to Manchester operation. Twenty-�ve 
patients (71%) underwent a concomitant repair such as an-
terior colporrhaphy, posterior colporrhaphy, or mid urethral 
sling procedure (TVT-O). 

There were no intraoperative complications. The Operation 
time for patients who underwent Manchester operation 
only, was less than 30 minutes. Mean hemoglobin levels 
before and after surgery were not signi�cantly di�erent 
(12.17±1.2 g/dl versus 11.02±1 g/dl, respectively). One pa-
tient underwent surgical revision 24 hours after surgery for 
increased vaginal bleeding and the anterior aspect of the 
cervical stump was re-sutured. Mean Hospital stay was 48 
hours.

There were four cases of late postoperative complications: 
one patient had vesicovaginal �stula that was diagnosed 
two months postoperatively. The second patient underwent 
drainage of hamatometra three months postoperatively 
with complete recovery thereafter. The third patient present-
ed with abdominal pain and fever six months after surgery. 
Ultrasound examination revealed heterogeneous contents 
within the uterus. The presumed diagnosis was pyometra. 
The patient underwent a failed hysteroscopic attempt to 
drain the uterus under anesthesia and  therefore total ab-
dominal hysterectomy was undertaken. The forth patient 
presented nine months after surgery with small bowel evis-
ceration through the posterior vaginal fornix. This complica-
tion was probably due to signi�cant underweight (BMI 19) 
and poor tissue healing.

INTERPRETATION OF RESULTS
Manchester operation seems to be an e�ective and safe 
alternative procedure for the treatment of POP caused by 
true cervical elongation. The surgery is short, blood loss is 
minimal and without any signi�cant early complications. In 
addition, the surgery enables uterine preservation in wom-
en who are interested in this option. However, there may be 
signi�cant complications during the �rst year after surgery, 
especially hamatometra or pyometra due to post-operative 
cervical stenosis. It is therefore important, that the surgery 
will be carried out with a strict technique and skilled sur-
geons who are capable to manage unique postoperative 
complications.

CONCLUDING MESSAGE
The Manchester operation is an e�ective surgical procedure 
for symptomatic patients with elongation of the uterine cer-
vix.  However, this procedure is not free of complications and 
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therefore it is recommended that this operation will be done 
by surgeons who underwent formal training in pelvic �oor 
reconstructive surgery.

FIGURE 1
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THE ROLE OF THE APICAL DEFECT IN 
THE PATHOGENESIS OF PELVIC ORGAN 
PROLAPSE: CYSTOCELE WITH APICAL 
DEFECT.

Szymanowski P1, Szepieniec W1

1. AFM Krakow University

HYPOTHESIS / AIMS OF STUDY
The aim of current study was the examination of the in�u-
ence of level I defect on building of cystocele.

The proposed  approach of urogynecological examination 
which combines the use of the basic form of POP-Q scale 
and the modi�ed clinical classi�cation by DeLancey, taking 
into account the impact of level I defects on pelvic organ 
prolapse in level II in anterior compartment. The inclusion 
of the apical defect has a signi�cant impact on the decision 
making process, as it alters the surgical  management of pel-
vic organ prolapse and promotes methods  that focus on re-
pairing the anatomical cause of the defect rather than just its 
clinical presentation.

STUDY DESIGN, MATERIALS AND METHODS
This study includes 302 women, who reported complains 
connected to pelvic organ prolapse. The patients were ex-
amined using a new, simple and standardized method of 
urogynecological examination which assumes the simulta-
neous application of the basic form POP-Q System and the 
modi�ed classi�cation of lower pelvic organ prolapse by 
DeLancey expanded by the impact  of level I defect (apical 
defect) on level II prolapse in anterior compartment.

In presennted study the  patient was placed in the lithoto-
my position on a gynecological chair with an averagely-�lled 
bladder (about 200-250 ml assessed by ultrasound measure-
ment). The examination started with the assessment of the 
vulva, perineum and vagina at rest and at maximum Vals-
alva. Then, using two Kristeller specula, the following were 
evaluated:

using anterior and posterior specula - level I

using the posterior speculum - anterior compartment, level 
II - cystocele and level III - urethrocele. The in�uence of the 
reposition of level I defect on the cystocele.

using the anterior speculum - posterior compartment, level 
II - recto- or enterocele, not taking into account in current 
study

If the cystocele was present,  the type of defect was assessed 
as lateral or central. For a cystocele with a lateral defect the 
vesical fascia is unilaterally or bilaterally detached from the 
arcus tendineus, vaginal rugae are preserved, whereas in the 
case of a cystocele with a central defect the vaginal mucosa 
appears smooth.

Then, after inserting both specula, the patient was asked 
to perform the Valsalva maneuver during which the specu-
la were slowly pulled out of the vagina and the position of 
the reference point for level I was assessed. As the reference 
point, the authors agreed on the vaginal cu� for patients 
after a hysterectomy or the point where the anterior and 
posterior fornix merge with the vaginal portion of the cervix. 
This method allows to assess a defect at level I.

By detection level I defect with concomitant cystocele pres-
ence it is necessary to insert the posterior speculum which 
restores the leading part of the prolapse at level I. Once the 
level I defect has been compensated, the possible chang-
es in the presentation of the cystocele was evaluated.  It is 
possible that the cystocele completely disappears, if the ex-
clusive  cause  for its presence at level I defect is reasoned. 
In case of cystocele caused of mixed defect at level I and II 
reposition of level I using posterior specula the cystocele get 
smaller but it doesn’t disappear. In this situation the examin-
er should quote the extension of the cystocele before repo-
sition of level I and quote the extension of the cystocele after 
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reposition together with determination of the type of level 
II defect. The cystocele caused exclusive by lateral or central 
defect requires lack of level I defect.

RESULTS
The 302 patients aged 27-88 years, among the study group 
188 (62%) were postmenopausal women, and 114 (38%) 
premenopausal. In terms of their BMI, 51% of patients had 
a normal weight, 3% were underweight, 32% were over-
weight, and 14% were obese. Regarding the family history of 
POP, approximately one third of women (28%) had positive 
family history. The demographic and clinical characteristics 
as well as life-habits are presented in table.

The apical defect was present in 218 patients (72.2%), where 
the frequency of cystocele caused by apical defect, mixed 
central or lateral cystocele coexists with apical defect were 
30.8%, 9.6% and 31.8% of all cystocele, respectively.  

Thus, a lateral cystocele with concomitant defect at level I 
was 3-times more frequent than central cystocele coexists 
with defect at level I. Cystocele caused exclusive by a defect 
of the vesicovaginal fascia was found in 84 patients (27.8%) 
- central defect cystoicele was founded only in 13 patients 
(4.3%) and in 71 patients (23.5%) a cystocele with a lateral 
defect was identi�ed. Therefore, isolated lateral defects were 
5.5-times more often recognized than isolated central de-
fects in studied population.

INTERPRETATION OF RESULTS
Analysis of di�erences between particular parameters and 
types of defects has shown that the number of pregnancies, 
parity, weight of the biggest newborn and age by �rst deliv-
ery were not statistically signi�cant. However, for two of the 
parameters (age and BMI) signi�cant di�erences were ob-
served. The mean age in the mixed apical/central defect was 
signi�cantly higher compared to lateral (p<0.001), apical (p 
= 0.012) and mixed apical/lateral (p = 0.031) defects. Similar-
ly, mean values of BMI were signi�cantly higher in the mixed 
apical/central cystocele than in lateral (p = 0.002), apical (p = 
0.003) and mixed apical/lateral (p = 0.005) defects.

Besides, cystocele caused by isolated central or mixed api-
cal/central defect were observed more often in women over 
50 years of age with overweight and obesity. 

In terms of the family history, the detailed examination re-
vealed its relationship to age of onset of pelvic organ pro-
lapse. The mean age of women with family history was 
signi�cantly lower (p = 0.035) in relation to those without 
family history. Interestingly, the frequencies of women with 
family history in the eleven established groups were higher 
in younger women (up to 45 years of age).  

Our approach to POP-Q  system, especially regarding cysto-
cele assessment, may be a useful tool for planning causal 

operative treatment of pelvic organ prolapse. However, 
prospective analysis of recurrence following corrective sur-
gery according to proposed system of urogynecological 
examination is needed. Additionally, larger epidemiological 
studies should be carried out to determine the incidence of 
the defects speci�ed in the modi�ed DeLancey scale and to 
develop imaging methods for the apical defect, particularly 
in ultrasonography and magnetic resonance imaging (MRI). 
Currently, sonography has only limited signi�cance in as-
sessing the apical defect, it doesn’t recognize consequently 
over 70 % of POP defects. MRI seems to be more promising, 
although MRI is not the standard procedure urogynaecolog-
ical examination in planning of surgical treatment. 

We postulated that the proposed system of urogynecolog-
ical examination and then appropriate surgical treatment 
for defect repair can improve the e�ectiveness of surgical 
therapy of cystocele and signi�cantly reduce the rate of re-
currence.

CONCLUDING MESSAGE
The results of this study indicate a signi�cant role of the api-
cal defect in the development of pelvic �oor disorders in 
woman, especially in the anterior compartment. Not taking 
the in�uence of apical defect at level II anterior compart-
ment into account while planning surgical procedure expos-
es a large group of women to ine�ective treatment.

FIGURE 1

Table  Patient baseline characteristics
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SACROCOLPOPEXY IN WOMEN OVER AGE 75 
YEARS OLD : IS IT  POSSIBLE?
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HYPOTHESIS / AIMS OF STUDY
Pelvic �oor disorders are common among and dispropor-
tionately a�ect older women. There are limited data regard-
ing functional and anatomic outcomes in older women un-
dergoing laparoscopic sacrocolpopexy (LSC) 

The primary aim of this study was to evaluate the func-
tional and anatomic outcomes after laparoscopic sacrocol-
popexy in women over age 75 years old with symptomatic, 
advanced pelvic organ prolapse.The secondary aim was to 
evaluate the postoperative complication.

STUDY DESIGN, MATERIALS AND METHODS
This was a prospective single centre study, on patients over 
age 75 years old with symptomatic POP stage >II in accord-
ing to POP-Q system underwent LSC. Preoperative evalu-
ation included: history, clinical examination, urodynamic 
testing, trans labial ultrasound. They completed Patients 
preoperatively completed self-administered Urinary Distress 
Inventory Short Form (UDI-6), Incontinence Impact Ques-
tionnaire–Short Form (IIQ-7), for urinary symptoms, and Fe-
male Sexual Function Index Questionnaire (FSFI) for sexual 
dysfunction. All surgical procedures were performed by two 
senior surgeons. 

Anti incontinence surgery was not performed simultaneous-
ly. They were followed up at 1,3,6,12 months after surgery 

and then annually with the same preoperative protocol. 
Urodynamic testing was performed 6 months after surgery, 
and annually they performed uro�owmetry. At last visit they 
completed also PGI-I questionnaire Anatomic success was 
de�ned as prolapse stage<II for all compartments, point 
C≤5 and at least 7 cm for total vaginal length. Failure to 
correct normal support (stage 0 or I) was considered as per-
sistence of prolapse and return to a higher stage following 
initial correction was considered a prolapse recurrence. The 
postoperative complications were classi�ed in according to 
Clavien–Dindo classi�cation.Statistic test: Nc Nemar and Chi 
test, p<0.05.

RESULTS
From January 2016 to January 2017, 20 consecutive wom-
en underwent LSC for symptomatic advanced pelvic organ 
prolapse sacrocolpopexy in our tertiary urogynaecological 
center. Age mean was 76.7±1.9,follow up median was 42.3 
(36-48 months). Preoperatively, no patient was sexually ac-
tive (table 1) and the FSFI was not completed, all underwent 
previous hysterectomy (12 abdominal hysterectomy and 8 
vaginal hysterectomy).At last visit the cure rate of anterior 
compartment was 95.6%, 100% for central compartment 
and 94.3% for posterior compartment. No patients had re-
currence in any compartments. One and two out of 20 pa-
tients (5% and 10%) had asymptomatic anterior and posteri-
or persistence (stage II) respectively. None of these patients 
underwent reoperation. Six months after after surgery there 
was an improvement of all urodynamic parameters (Table 2); 
at last visit there was an improvement of maximum �ow at 
uro�owmetry (p<0.0001).Detrusor underactivity persisted in 
7 women after surgery, while the bladder outlet obstruction 
disappeared in all patients. The stress urinary incontinence 
persisted after LSC  in all patients (8 pts) and there were 2 de 
novo cases. The urgency urinary incontinence resolved in  8 
women (40%), and there were 2 de novo cases. The voiding 
symptoms resolved in all patients, without de novo cases; 
storage symptoms disappeared in 10 women (55%) with 2 
de novo cases OAB symptoms were treated with beta 3 ago-
nist. Constipation persisted in all patients with 2 de novo cas-
es. There was one case of vaginal mesh exposure, and it was 
treated conservatively.PGI-I score was high in all women, 
95% of patients reporting that they are “very much better” 
or “much better” with the surgery. According to the Clavien 
Dindo Classi�cation, in there were four cases of grade I com-
plications (nausea, vomiting, fever).

INTERPRETATION OF RESULTS
Colposacropexy as well as in young women also in elderly 
women has good anatomical outcomes. The stress urinary 
incontinence persisted in all patients after surgery probably 
because the intrinsic sphincter de�ciency was a condition 
quite severe in the elderly. The storage symptoms and ur-
gency incontinence are in�uenced by aging and this could 
explain the de novo cases. The vaginal mesh exposure rate 
was low probably because they were all previously hyster-
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ectomized patients. The constipation did not improve in 
any patient, probably because they were severe cases, and 
in literature there is no evidence of an improvement of the 
outcomes after LSC

CONCLUDING MESSAGE
These results showed that the LSC remains the gold standard 
even in elderly patients with good anatomic and functional 
results and few complications, if performed by expert hands

FIGURE 1

FIGURE 2
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HYPOTHESIS / AIMS OF STUDY
Vesicovaginal �stula (VVF) is an abnormal epithelized/�brot-
ic connection between the bladder and vagina, with the 
consecuence of continuous urinary incontinence, that repre-
sents a physical, psychological, sexual, emotional, economi-
cal, debilitating, social stigma condition and a�ects quality 
of life of women. The true incidence is di�cult to know due 
to underreports (around 0,3-2%); in developed countries 
it arises mainly as a complication of pelvic-gynecological 
surgery (80-90%), and from underdeveloped countries the 
main aetiology is obstetric (>90%). (1)

Although various conservative and non or minimally inva-
sive treatments has been described (bladder drainage alone, 
electric or laser �stula tract fulguration, �brin or collagen 
sealants application, platelet enriched plasma in�ltration), 
the mainstay treatment for VVF is surgical repair, following 
basic principles such as adequate exposure and identi�ca-
tion of structures, wide mobilization, excision of the �stula 
tract, tension-free closure, interposition �aps, good hemo-
stasis and uninterrupted bladder drainage. Di�erent surgi-
cal approaches (transabdominal, tansvaginal, transurethral) 
are used based on the �stula location (supra or infratrigo-
nal), size (diameter), relation to bladder structures (ureteral 
meatus, bladder neck, urethra), complexity (uni or multiple), 
risk factors (radiotherapy), but as there is no best approach, 
the expertise and training of the surgeons is very impor-
tant for the decision; in general, simple-infratrigonal �stulas 
are managed by a vaginal approach, whereas complex-su-
pratrigonal �stulas are either repaired through abdominal or 
combined approachs. (2)

Among minimally invasive techniques, the NOTES Com-
bined Transurethral-Transvaginal Approach (NOTES-CTTA) 
represents a good option for the management of VVF; com-
pared to simple transvaginal approach, it could achieve a 
better exposure of the surgical �eld to facilitate a success-
ful �stula repair, while compared to the transabdominal ap-
proach, NOTES-CTTA only used the natural body cavities (no 
incisions to the body surface), with the advantages of small 
surgical injury, minimal bleeding, and rapid recovery. (3)

The aim of our communication, is to show the e�cacy and 
security of the NOTES-CTTA for resection and repair of a VVF, 
refractory to conservative management.
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STUDY DESIGN, MATERIALS AND METHODS
A 33 years old women without medical antecedents, started 
with continuous urine leakage through vagina, 1 week af-
ter labor assisted with forceps. Cystoscopy identi�ed a <1cm 
left trigonal ori�ce (near bladder neck and 2cm from left 
ureteral meatus). Vaginal exploration (�lling bladder with 
methylene blue), show leakage through a <1cm ori�ce in 
anterior vaginal wall. With the diagnosis of simple trigonal 
VVF, and in consensus with the patient, placement of a 16ch 
urethral bladder catheter was performed; 6 weeks after (with 
the catheter 24hours open-connected to bag), cystography 
and cystography-CT scan demonstrated no contrast from 
bladder to vagina. Bladder catheter was retired, reappearing 
immediately continuous incontinence. Cystoscopy and vag-
inal exploration, showed the persistence of the trigonal VVF, 
so we decide to perform a NOTES-CTTA. In lithotomy posi-
tion, under 30º cystoscopic vision, the �stula was tutorized 
with a guidewire and 3F fogarty balloon (introduced from 
the vagina into the bladder). Transurethral endoscopic ex-
cision was performed with a continuos �ow 26ch resector, 
using Collins-knife electrode with bipolar energy and 0,9% 
saline irrigation; we were able to precisely surround and ex-
cise the �brotic tissue of the �stula tract. Transvaginal clo-
sure of the defect was performed maintaining the lithotomy 
position, in 3 separate layers: bladder mucosa (continuous 
4-0 monocryl), detrusor (continuous 3-0 vicryl), and vaginal 
mucosa (single 3-0 vicryl). A suprapubic bladder catheter 
12ch was placed (due to bad tolerance to previous urethral 
bladder catheter), and an iodized-vaseline gauze package 
was left in the vagina. Continuous 0,9% saline bladder irri-
gation was left for 12 hrs (throuh suprapubic catheter and 
simple urethral foley).  Transurethral �stula resection time 
was 10 minutes, vaginal closure time 15 minutes, and total 
surgery time 50 minutes. The patient was discharged from 
hospitalization 36hours after surgery, without vaginal pack-
age and foley urethral catheher, with the suprapubic cathe-
ter open-connected to bag.

RESULTS
None Clavien-Dindo >2 complications were observed. Pa-
thology analysis con�rm complete excision of �brotic VVF. 
After 1 month with suprapubic bladder catheter 24hours 
open-connected to bag, cystography, cystoscopy, and phys-
ical exploration with methylene blue were performed, show-
ing complete resolution of the �stula; suprapubic bladder 
catheter was removed, and the patient started with normal 
micturition without incontinence. With a 3-6 months follow 
up after surgery, the patient referred a complete reincorpo-
ration to normal activities (laboral, social, and sexual), and 
excellent quality of life.

INTERPRETATION OF RESULTS
Although this simple-small VVF was managed initially by 
conservative treatment with urethral bladder catheter, as no 
improvement happened, surgical repair was required. De-
layed elective surgery was performed 2,5 months after the 

injury, when local in�ammation and edema disappeared, 
and mucosal membranes became soft for dissection.

Di�erent as described in the publication of Xie et al (3), we 
decide to perform this technique as a primary surgical indi-
cation for VVF;  we did not place ureteral catheters; complete 
transurethral resection of the �stula scar was performed 
with the Collins-knife electrode up to the vagina; as the def-
fect was located on the proximal anterior vaginal wall, we 
suture it with cystoscopic assistance, without changing the 
patient to a prone position (saving time for the surgery); 
postoperatory hospital stay was only 36hrs, and althoug our 
recommendation was to remove the suprapubic bladder 
drainage 2 weeks after the surgery, we left it 1 month due to 
preference of the patient (a�raid of recurrence).

In concordance with Xie et al (3), the de�ect was closed in 3 
layers; one month after the surgery the vaginal exploration 
showed no leakage when bladder was �lled with normal 
saline stained with methylene blue, and cystography and 
cystoscopy demonstrated no �stula. During the follow-up 
period, no urinary leakage or incontinence was observed.

CONCLUDING MESSAGE
When conservative management of VVF fails, surgery repair 
must be performed due to personal and social implications 
it represents for patients, with an impact on quality of life.

In the era of minimal invasive surgery, the NOTES-Combined 
Transurethral-Transvaginal Approach, has the advantage of 
small surgical injury with better surgical �eld exposure, gives 
the surgeon an excellent view that permits a complete ex-
cision of the �stula �brotic-epithelized tissue with control 
of the ureteral meatus, selective hemostasis could be per-
formed, and repair of the defect in separate layers with sat-
isfactory anastomosis, always following the basic principles 
for this kind of surgery, without signi�cants complications 
and rapid postoperatory recovery.

This technique must be considered as a primary minimally 
invasive option for the treatment of simple, small, infratrigo-
nal VVF, not only reserved as a rescue surgery after failure of 
previous surgical procedures.
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ARE UNNOTICED AND CONTINUOUS 
URINARY INCONTINENCE SEVERE PATTERNS 
OF INCONTINENCE?
Gomez De Vicente J1, Garcia-Matres M1, De Castro Guerin C1, Lopez-Fando 
L2, Jimenez Cidre M2, Quintana Franco L1, Martinez-Piñeiro L1

1. HOSPITAL LA PAZ, 2. HOSPITAL RAMON Y CAJAL

HYPOTHESIS / AIMS OF STUDY
-ICIQ-UI short form is a self administered questionnaire that 
aims to evaluate the frequency, intensity, impact in quality 
of life and pattern of urinary incontinence (UI). The �rst two 
questions about frequency and intensity of incontinence 
have graded answers. Quality of life (QoL) is measured as an 
analogical scale from 0 to 10. The last part of the question-
naire describes di�erent UI patterns which lets us categorize 
into stress, urgency, mixed, enuresis or postmicturitional uri-
nary incontinence.

-Leaking when you cough or sneeze or when you are physi-
cally active or exercising are characteristic of stress UI. Leak-
ing before getting to the toilet is characteristic of urgency 
incontinence and Mixed UI has characteristics of both. But 
"leaking for no obvious reason" or "all the time" are not char-
acteristic of any type of UI, but they seem to confer severity 
to UI. Our goal is to determine wether these last two patterns 
add severity to pure stress, urgency or mixed urinary incon-
tinence

STUDY DESIGN, MATERIALS AND METHODS
-We retrospectively reviewed 395 records of women evalu-
ated for LUTS.

-Neurogenic patients were excluded

-Patients were categorized into 3 main UI patterns: stress, ur-
gency and mixed.

-These patterns were subcategorized as "severe" (S) if they 
also "leaked all the time" or "for no obvious reason" and 
"non-severe" (NS) if they did not.

-Frequency, intensity and quality of life scores between the 
3 main patterns of UI were compared, as well as between S 
and NS UI patterns with Kruskal-Wallis test

RESULTS
-Sixty nine patients (17.4%) were excluded because they did 
not have UI and 33 (8,3%) because they did not �t in any of 
these patterns (3 had postmicturition UI, 23 had only unno-

ticed or continuous incontinence but not any of the 3 main 
types of UI and 7 did not have any pattern).

-A total of 293 patients were included: 62 (21,2%) had SUI (48 
NS-SUI, 14 S-SUI); 75 (25,6%) UUI (57 NS-UUI, 18 S-UUI) and 
156 (53,2%) MUI (66 NS-MUI, 90 S-MUI).

-In Figure 1, we show how scores for frequency, amount and 
QoL are signi�cantly di�erent for the 3 main UI patterns. MUI 
had the highest scores, followed by UUI and �nally SUI with 
the lowest scores.

-S-UI patterns had signi�cantly higher scores than NS-UI pat-
terns for every main type of UI pattern (Figure 2).

INTERPRETATION OF RESULTS
-SUI, IUU and MUI have di�erent partial ICIQ-UI short form 
scores. 

-Patients with S-UI leak more frequently and a greater 
amount of urine than NS-UI patients and their QoL is worse 
for any of the 3 main patterns of UI.

CONCLUDING MESSAGE
If a non-neurogenic woman with SUI, UUI or MUI leaks for 
no obvious reason or all the time, her UI is worse for every 
aspect evaluated in the ICIQ-UI short form questionnaire.

FIGURE 1

Frequency, intensity and QoL for the main UI Patterns

FIGURE 2

Comparison of Severe and Non-Severe scores for each of the main types 
of UI patterns

Funding None Clinical Trial No Subjects Human Ethics not Req'd It´s a 
retrospective anonymous study with general conclusions Helsinki Yes 
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THE IMPACT OF RADIATION TREATMENT ON 
THE MID-URETHRAL SLING IN WOMEN WITH 
GYNECOLOGY MALIGNANCIES; EXPERIENCE 
IN A LARGE UROLOGY/UROGYNECOLOGY 
PRACTICE.
Lee J1, Eddib A2, Eddib A3

1. Department of Obstetrics and Gynecology, School of Medicine, University 
at Bu�alo, Bu�alo, NY, USA, 2. Department of Urology, Faculty of Medicine, 
University of Tripoli,  Libya, 3. Department of Urogynecology, School of 
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HYPOTHESIS / AIMS OF STUDY
This article aims to describe the outcomes of a mid-urethral 
sling(MUS) in women with gynecology malignancies and ad-
ditional adjuvant radiotherapy

STUDY DESIGN, MATERIALS AND METHODS
This descriptive study was conducted retrospectively 
through a chart review at a large urology and urogynecolo-
gy practice from May 2000 through May 2019 and approved 
by the institutional review board(IRB). A chart review was 
performed for women who underwent the treatment of gy-
necology malignancies and MUS. All cases were identi�ed 
and collected by using the procedure code (sling placement 
57288, sling revision 57287) and diagnosis code ICD-9 and 
-10 of gynecology malignancies and con�rmed by review-
ing operative records and pathology reports of each case. 
Demographic features, description of operative procedures, 
clinicopathologic results, and postoperative follow-up data, 
including adjuvant treatment for cancer and complications 
related to the procedures, were collected from the electronic 
medical records of the outpatient clinic. Descriptive statisti-
cal analyses were performed.

RESULTS
We identi�ed a total of 70 women with a diagnosis of gy-
necology malignancies who also underwent MUS between 
May 2000 and May 2019. 

The mean age of patients was 63 years. The most common 
type of cancer was endometrial (n=50, 71%), and the rest 
were ovarian (n=18), tubal (n=2), and cervical (n=1) in origin. 

Seventy-four percent (n=52) underwent retropubic MUS, 
and 26% (n=18) had trans-obturator (TOT) sling. About 26% 
(n=18) of total patients received POP repair and MUS concur-
rently with staging operation for a diagnosis of cancer.  There 
were four cancer cases (2 tubal cancers, one endometrial 
cancer, and one ovarian cancer) incidentally detected during 
MUS concurrent with POP repair. These women subsequent-
ly underwent a cancer staging procedure within four weeks.

Among patients with a history of gynecology cancer, eight-
een percent (n=13, mean and median age of 72 years) were 
found to have undergone adjuvant radiation treatment be-
fore or after the MUS procedure; 10 patients (69%) had MUS 
before the treatment of cancer with adjuvant radiotherapy, 
with a time span between MUS and radiotherapy ranging 
from 53 days to 5 years (median 127 days). Three patients 
(23%) underwent MUS after radiation treatment, and the 
time interval ranged from 10 months to 3 years.  The mean 
follow-up period after MUS and radiation treatment was 12 
months. Of these, in the subset of the radiation group of 
13 patients, only one patient (7%), developed mesh extru-
sion, eventually requiring a sling revision and reoperation. 
This patient had undergone a retropubic sling after external 
adjuvant radiotherapy for cervical cancer. The rest of the ra-
diation group who received the adjuvant brachytherapy for 
endometrial cancer did not have any mesh complications, 
were satis�ed with the outcome and did not require any ad-
ditional procedure.

INTERPRETATION OF RESULTS
There is limited data on the e�ect of radiation on a synthetic 
MUS, as patients with a history of pelvic irradiation have ex-
plicitly been excluded from many of the clinical trials assess-
ing anti-incontinence procedures. Without more data, there 
is a concern of a potential risk of a foreign body placement 
if it may be followed by pelvic radiation or if the patient had 
previous pelvic radiation. 

We described the outcome of MUS in patients who subse-
quently underwent radiation treatment or had undergone 
radiation immediately after or years after the MUS. Only one 
patient underwent mesh revision and eventually re-operat-
ed on for recurrent incontinence; the complication is likely 
attributable to a relatively higher dose of radiation applied 
to the patient with cervical cancer. Most patients (n=12 out 
of 13) did well without complications such as mesh extrusion 
or reoperation; all twelve patients received vaginal adjuvant 
brachytherapy after surgical treatment of endometrial can-
cer. This outcome indicates the safety of MUS in the majority 
of patients who have had a sling prior to or subsequent to ra-
diation, especially among patients with endometrial cancer. 

Our study suggests that patients with gynecologic cancers 
that need a concomitant urogynecologic procedure should 
get it with minimal increase in risk regardless of a possible 
need for subsequent radiation.

CONCLUDING MESSAGE
Pelvic �oor disorders, including urinary dysfunction, are 
common urogynecologic problems among the elderly pop-
ulation. However, these conditions are likely to be under-
treated or ignored, especially in women undergoing treat-
ment of gynecologic malignancies. 
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Based on the results from our descriptive study, a MUS can 
be performed safely in patients undergoing endometrial 
cancer staging and additional adjuvant radiation treatment.

Given the impact of stress incontinence on the quality of life 
of these patients, further studies with larger numbers are 
needed to con�rm our �ndings.
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IS ABNORMAL IMMUNOLOGY ASSOCIATED 
WITH RECURRENT URINARY TRACT 
INFECTIONS?
Beattie-Spanjol S1, Millar O1, Tailor V1, Bhide A1, Rahim A1, Fernando R1, 
Digesu A1, Khullar V1

1. Imperial College London

HYPOTHESIS / AIMS OF STUDY
Urinary tract infections (UTI’s) are one of the most frequent 
causes of infection in both community and hospital settings. 
(1) Diagnosis of UTI’s is conducted using urinary symptoms 
and urine culture (1). Presently investigation of recurrent 
urinary tract infections includes excluding anatomical ab-
normalities, functional disorders of the lower urinary tract, 
for example voiding dysfunction and metabolic disorders 
including diabetes mellitus. Previous studies into recurrent 
UTI’s describe risk factors that increase susceptibility such as: 
sexual intercourse, use of spermicides, previous UTI’s, history 
of maternal UTI and age at �rst UTI. The latter two suggesting 
a genetic aspect to susceptibility. However, there have been 
no previous studies to assess the association of the immune 
system and recurrent urinary tract infections. This study aims 
to identify if there are any immunological markers that are 
associated with a patient’s susceptibility to recurrent UTI’s.

STUDY DESIGN, MATERIALS AND METHODS
This was a retrospective study of women attending the ur-
ogynaecology clinic in a tertiary centre. Women with vaginal 
prolapse, lower urinary tract symptoms or recurrent UTI can 
be referred to the clinic. At each visit, women had  a urine 
analysis conducted alongside clinical evaluation. Urine mi-
croscopy and culture (UCEM) studies were requested de-
pending on urinalysis and / or patient symptoms. Women 
were included in this study if they had had one or more 
urinary tract infection.  Patients were classi�ed as having 
recurrent urinary tract infections if they experienced three 
or more UTIs within a year, with a UTI requiring at least one 
microorganism to be cultured. 

The following immunological investigations were also car-
ried out as part of the regular assessment: IgA, IgM, IgG, 
IgG subclasses, serum diamine oxidase (DO) and mannose 
binding lectin (MBL).  Patients requiring a cystoscopy and 
bladder biopsy had a mast cell analysis carried out on the bi-
opsy sample.  The mast cell count (MCC) was obtained using 
CD117 immuno-histochemical staining. A MCC of >28 mm2 
was considered elevated. 

Statistical analysis was performed using SPSS v26, Chicago, 
USA.

RESULTS
In total 227 women were included in the study. The age 
range was 18 to 91 years. 124 women were classi�ed as ex-
periencing recurrent urinary tract infections. 103 women 
had 2 or less urinary tract infections within a year. 

In total 34 di�erent organism were identi�ed from urine 
culture reports. The 5 most common organisms accounted 
for 73.5% of all positive results. These top 5 organisms were 
present on average 80.0% of the time at a concentration 
above 100,000 cfu/ml. The incidence of organisms found in 
urinary tract infections is presented in Table 1.  

Overall, in 50.7% of urinary tract infections only one organ-
ism was cultured. Women who experienced recurrent UTI’s 
were more likely to have multiple organisms present during 
the infection, (Chi-squared = 33.852, p value = 5.946e-9). This 
suggests that if the urinary tract infection is caused by mul-
tiple organisms, women are more likely to be susceptible to 
recurrent UTI’s. 

We compared the women with recurrent UTI’s and women 
with ≤2 UTI's in 1 year with overall IgG, IgM and IgA levels 
using a Chi-square test. No signi�cant association was found 
(Table 2). A comparison with the IgG subclasses using a Chi-
squared test was made (Table 2).  Women with recurrent UTI’s 
were more likely to have low IgG2 levels (<2.4 g/L) compared 
with women experiencing ≤2 UTI’s in 1 year (Chi-squared= 
8.562, p=0.003).
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In addition, women with a low MBL were not at increased 
susceptibility to recurrent UTI’s (Chi-Squared= 0.316, p val-
ue= 0.574, t-test p value = 0.250).

From bladder biopsy results, women with recurrent UTI’s 
were not more likely to have an increased mast cell count 
(>28 mm2) (Chi-squared= 0.791, p value= 0.374) in the blad-
der mucosa.

The average age of menopause in the United Kingdom is 51 
years of age.  Of women experiencing recurrent UTI’s, 66.1% 
of them were pre-menopausal.  Pre-menopausal women 
had an increased susceptibility to recurrent UTI ( p = 0.017) 
Chi-squared= 5.693.  There was no association found with 
menopausal status and MBL levels.

INTERPRETATION OF RESULTS
This retrospective study has identi�ed the association be-
tween low IgG2 levels and recurrent UTI’s which has previ-
ously not been shown. IgG1 and IgG2 are the predominant 
subclass contributors to the IgG class (2).

Present literature states a de�ciency in mannose binding lec-
tin is due to genetic predisposition and confers an increased 
susceptibility to recurrent infection (3). Studies have been 
conducted in respiratory tract infections however there is a 
lack of research investigating this theory in urinary tract in-
fections. The study �ndings show that MBL is not thought to 
be a predisposing factor to recurrent urinary tract infections 
in women, even when assessed independently as pre and 
post-menopausal groups.

CONCLUDING MESSAGE
These are the �rst results demonstrating that an immune 
de�ciency of low IgG2 can be associated with developing 
recurrent UTI’s in women.

FIGURE 1

Table 1

FIGURE 2

Table 2
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A RAPID, POINT-OF-CARE ANTIBIOTIC 
SUSCEPTIBILITY TEST FOR URINARY TRACT 
INFECTIONS
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HYPOTHESIS / AIMS OF STUDY
The lack of a rapid, point-of-care antibiotic susceptibility 
test(AST) has led to misuse of antibiotics in urinary tract in-
fections (UTI). To address this issue, we present a rapid point-
of-care phenotypic AST device, which can report antibiotic 
susceptibility/resistance of a uropathogen against a panel of 
antibiotics in as fast as 2hrs by utilizing �uorescent labelling 
chemistry and a highly sensitive particle counting instru-
ment.
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STUDY DESIGN, MATERIALS AND METHODS
BiesseBioscreen is an instrument developed by ASI that al-
lows measuring the concentration of �uorescent particles 
into a liquid. Measurements were performed diluting at �rst 
30μl of urine samples in 1ml of isotonic solution (i.s.) and 
incubating for 7mins at 80°C. After dilution,30μl 0.05mM 
of nucleic �uorescent probe (SYTOX®Orange Nucleic Acid 
Stain, INVITROGEN) were added to the samples. The probe 
entered the bacterial wall and concentrated into it allowing 
its recognition by the instrument. After 60sec the operator 
could read on the instrument screen the CFU/ml measure-
ment. A CFU/ml≥5x104CFU/ml was considered a cut-o� for 
positivity. A panel of 5 antibiotics(amoxicillin clavulanate, 
cipro�oxacin, ceftazidime, fosfomycin and nitrofurantoin) 
was selected. For each unique patient sample that tested 
positive for UTI screening, an aliquot of the raw urine sample 
was spiked into each of the 6 culture tubes for a �nal con-
centration of 5x104CFU/ml. At time points of 0,1,2, and 3hrs, 
30μl from each tube was collected and added to a cuvette 
containing 3ml of i.s. plus 30μl of Sytox orange(0.05 mM), 
heated for 7mins at 80°C and scanned for 30sec on the par-
ticle counter unit. Tubes were incubated at 37°C between 
subsequent time points. Presence of at least 5x104CFU/ml 
was considered resistance to the selected antibiotic. Results 
were compared to standard urine cultures (VITEK® 2ASTin-
st,BioMérieux).

RESULTS
We considered 87 UTI-positive patient urine samples; using 
a panel of 5 common UTI antibiotics plus a growth control, 
a total of 1740 measurements were performed. Comparing 
our results to the urine cultures, it was obtained an overall 
sensitivity=81%, speci�city=83%, a sensitive predictive val-
ue=95% and a resistant predictive value=54%.

INTERPRETATION OF RESULTS
We demonstrated the ability of BiesseBioscreen device [1] to 
di�erentiate between sensitive and resistant bacteria with 
speci�city up to 100% to over a 2 hour growth period. By 
reducing the timeframe to accurately assess antibiotic resist-
ance from 2-3 days to 2 hours, our point-of- care phenotypic 
AST has potential to provide critical information to clinicians 
prior the administration of antibiotic therapy. For all the 
samples measured at least one antibiotic among those cho-
sen for the measure was in accordance for sensitive with the 
gold standard of the microbiology laboratory.

CONCLUDING MESSAGE
According to our preliminary data, the sensitive predictive 
value for a single antibiotic agent is 95%, thus allowing (in 
most cases) an early (within 2hrs) recognition of an e�ective 
agent in the patient. Further studies are needed to con�rm 
these results.
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IS RECURRENT URINARY TRACT INFECTION IN 
WOMEN ASSOCIATED WITH ABNORMALITIES 
IN LOWER URINARY TRACT FUNCTION?
Rosier P1

1. University Medical Center Utrecht

HYPOTHESIS / AIMS OF STUDY
The incidence of urinary tract infections (UTI) is high in wom-
en and a proportion of women has recurrent UTI's. The stand-
ards in our country recommend referral to medical specialist 
care when UTI's recur more than 4 times per year or when UTI 
does not cure on usual antibiotics or recurs within a short in-
terval. Medical specialist care guidelines are of the view that 
for patients referred with RUTI (cited from EAU-guideline): ... 
'An extensive routine workup including cystoscopy, imaging, 
etc. is not routinely recommended as the diagnostic yield is 
low.' There is evidence for the very modest (positive and or 
negative) predictive value of cystoscopy or imaging in unse-
lected women, however these modalities are recommended 
for speci�c indications. A recent study (1) (PMID: 30016804) 
included 12 studies for recurrent simple UTIs in a systemat-
ic analysis. These showed that (only) <1.5% of (656 reported 
total) women investigated with imaging or cystoscopy had 
life-threatening (0.15% (1) malignancy and few �stulae) pa-
thology, but up to 67% had abnormal urodynamics; abnor-
mal �owrate and or PVR. Only 2 studies in this review have 
reported the use of invasive urodynamics and especially DO 
has been an incident observation (≈50%) in small cohorts. 
Apart from these small studies the prevalence of lower uri-
nary tract dysfunction in the cohort of women with RUTI is 
not reported. 

On the other hand: In the era of increased attention to the 
urinary tract micobiome and lower urinary tract (LUT) (dys)
function the association of LUTD and ‘common’ recurrent 
urinary tract infections (RUTI) is potentially relevant. Many 
reports suggest an association of bacterial DNA and or 
evidence for bladder microbiome with symptoms of dys-
function and ICI-RS suggests further research. (2,3) (PMID: 
28444712 & 30133786). We report objective assessment of 
LUTD in a large cohort of women with RUTI with the aim to 
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explore the relevance of RUTI for LUTD dysfunction. To this 
aim we have also included an age matched cohort of women 
with signs and symptoms of LUTD without a history of (R)
UTI.

STUDY DESIGN, MATERIALS AND METHODS
We included 208 women with mean age 51,5, range 19-96. 
All women had RUTI according to our national standard cri-
teria; 43 (21%) had a uro-(gynecol-)logical history (UrolHist) 
(e.g. vaginoplasty, hysterectomy or vesicourethral re�ux). 
All women underwent (invasive) urodynamics, after guide-
line-compatible assessment of symptoms and clinical as-
sessment. Urodynamics (�uid �ll, external pressure, urethral 
double lumen F8) was done when the patients had no signs 
or symptoms of urinary tract infection with the patient seat-
ed, after the insertion of the catheters. Cystometry was done 
with room temperature saline up to to strong desire to void 
(taking into account the data from the bladder diary). Void-
ing was allowed in seated position and in privacy. PVR was 
measured via the urodynamic catheter after voiding.

821 age matched female patients with symptoms of LUT 
dysfunction without history of UTI’s were used as an other-
wise unselected control cohort from our department, with 
identically performed urodynamics. The overall prevalence 
of DO in this 'random' control cohort of referred patients is 
56.7%; the prevalence of underactive detrusor (DU) is 23,7% 
and bladder out�ow obstruction (BOO) 1%.

RESULTS
Table 1:

The table shows that RUTI patients with or without UrolHist 
did not di�er (t-tested:) in �owrate, voided volume, cysto-
metric capacity, out�ow resistance (BOO) or detrusor con-
traction. Although detrusor overactivity (DO) was associated 
with reduced (urodynamic and bladder diary) capacity the 
incidence of DO was similar in the groups with (58%) or with-
out (56%) UrolHist.

Five (3.6%) patients without and 2 (5%) with UrolHist had 
bladder out�ow obstruction (URA>30) and 26% and 30% 
had DU. The average contractility was lower in advanced 
age and weakly (chi2 .025) associated with DO. DO was also 
somewhat more incident (chi2 .031) in patients with higher 
grade of BOO.

Comparing this to the non RUTI control group shows that 
the percentages DO and DU are remarkably similar to the 
RUTI -group.

INTERPRETATION OF RESULTS
Patients that have no abnormalities on function testing were 
o�ered RUTI management as per current practice guidelines. 
Sometimes the studies provide arguments to advise to re-
duce too excessive �uid intake. Patients however, that have 

shown (concurrent? causative? resulting?) LUT dysfunction 
are o�ered speci�c management for the dysfunction as well.

The relevance of these observations probably twofold: Fe-
male RUTI can (or should?) be interpreted more as a sign of 
lower urinary tract dysfunction than as a sign of anatomi-
cal abnormalities and it should be considered to adapt the 
guidelines accordingly. 

The other implication may be that epidemiological studies 
to show an association between microbiome or common 
UTI and LUTD or symptoms need samples that are large 
enough to correct for the 'background prevalence' of LUTD 
or symptoms.

CONCLUDING MESSAGE
Recurrent urinary tract infection is less likely a sign of ana-
tomical abnormalities than of dysfunction. Imaging provides 
less likely useful information than assessment of function.

Referred patients with RUTI with or without a history of uro-
gynecological interventions or abnormalities have a preva-
lence of LUT dysfunction that, when assessed objectively, is 
high, and similar to patients who are referred with symptoms 
of LUT dysfunction without recurrent urinary tract infections.

FIGURE 1
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MICROBIOME PREDICTORS OF 
SURGICAL TREATMENT RESPONSE IN 
WOMEN UNDERGOING MID-URETHRAL 
SLING SURGERY FOR MIXED URINARY 
INCONTINENCE
Richter H1, Carnes M2, Komesu Y3, Lukacz E4, Rogers R5, Siddiqui N6, Arya L7, 
Sung V8, Bradley M9, Carper B2, Donna M10, Dinwiddie D3, Gantz M2

1. University of Alabama at Birmingham, 2. RTI International, 3. University of 
New Mexico, 4. University of California, San Diego, 5. University of Texas at 
Austin, 6. Duke University, 7. University of Pennsylvania, 8. Brown University, 9. 
University of Pittsburgh, 10. Eunice Kennedy Shriver National Institute of Child 
Health and Human Development

HYPOTHESIS / AIMS OF STUDY
Describe pre-operative urinary and vaginal bacterial taxa as-
sociated with 12 month surgical response after mid-urethral 
sling in women with mixed urinary incontinence.

STUDY DESIGN, MATERIALS AND METHODS
After Institutional Board Approval and written informed 
consent was obtained, urine and vaginal bacterial samples 
(N=124) were collected from a subset of women with MUI 
enrolled in the ESTEEM trial (NCT01959347). All women un-
derwent midurethral sling surgery. Objective response at 
12 months was de�ned as ≥70% reduction from baseline 
in urinary incontinence episodes on 3-day diary without 
additional treatment. Based on mixed urinary incontinence 
symptoms as measured by the Urogenital Distress Invento-
ry, as most subjects responded to treatment meeting the 
minimal clinically important di�erence threshold, subjective 
response was de�ned by change from baseline in Urogen-
ital Distress Inventory analyzed continuously. Clinical and 
demographic di�erences in responder status were assessed 
with univariate generalized linear models and Fischer’s exact 
test. Using 16S rRNA gene sequencing data, beta diversity 
was compared in responders vs non-responders. Di�erential 
abundance analysis of operational taxonomic units was as-
sessed, focusing on predominant taxa de�ned as the most 
prevalent operational taxonomic units in ≥3 participants, us-
ing unadjusted and age-adjusted linear models.

RESULTS
Objective responders (N=72), compared to non-responders 
(N=28) were younger (51.6±10.2 y, p = 0.007), premenopau-
sal (OR [CI] 4.22 [1.28-13.86]) and on hormone replacement 

therapy (HRT), (OR [CI] 6.35 [1.82-22.23]. Age (urine and vagi-
na, p<0.001), menstrual status (urine, p=0.04; vagina, p=0.01), 
postmenopausal +HRT (vagina, p=0.01) and responder sta-
tus (vagina, p=0.03) were associated with operational taxo-
nomic units in beta diversity analyses. Six predominant oper-
ational taxonomic units were identi�ed: Lactobacillus, most 
predominant (urine and vagina), followed by Gardnerella 
(urine and vagina), Tepidomonas (urine), Escherichia (urine), 
Streptococcus (urine and vagina), Prevotella (urine and va-
gina). Di�erential abundance analysis of urine revealed no 
association between predominant operational taxonomic 
units and responder status. Vaginal di�erential abundance 
analysis adjusting for age, found Prevotella associated with 
objective responder status, p=0.01; changes in Urogenital 
Distress Inventory (N=105) scores were not associated with 
vaginal operational taxonomic units (Fig. 1a, b). Lower Lacto-
bacillus was associated with older age and higher Prevotella 
(Fig. 2).

INTERPRETATION OF RESULTS
In older women undergoing a mid-urethral sling for the 
treatment of mixed urinary incontinence, the state of the 
vaginal microbiome may be important in optimizing surgi-
cal outcomes.

CONCLUDING MESSAGE
Surgical responders had decreased Prevotella in the vagina. 
Younger women, more likely to be surgical responders, had 
more Lactobacillus. Further research is needed to con�rm 
whether therapy altering the vaginal microbiome in older 
women impacts surgical response in women with mixed uri-
nary incontinence.

FIGURE 1

Figure 1a-b

FIGURE 2

Figure 2
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ASSOCIATION BETWEEN GESTATIONAL 
DIABETES MELLITUS AND PREGNANCY-
SPECIFIC URINARY INCONTINENCE: SEVERITY 
AND IMPACT ON THE QUALITY OF LIFE OVER 
THE FIRST YEAR POSTPARTUM
Rudge M1, Piculo F1, Marini G1, Vesentini V1, Prudencio C1, Hallur R1, Barbosa 
B2
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HYPOTHESIS / AIMS OF STUDY
In the light of the complex inter-relationships among di-
abetes mellitus, pregnancy and urinary incontinence, the 
hypothesis was that gestational diabetes mellitus (GDM) as-
sociated with pregnancy-speci�c urinary incontinence (PS-
UI) will increase the occurrence and severity of UI, having a 
negative impact on the QoL during pregnancy and up to 12 
months postpartum. The aim of this study was to investigate 
the severity and impact of UI on quality of life (QoL) of dia-
betic pregnant women over a 1-year follow-up period.

STUDY DESIGN, MATERIALS AND METHODS
This cross-sectional study was conducted in a Perinatal Di-
abetes Research Center and was approved by the Research 
Ethics Committee of the Institution. Three hundred eighty-
eight women were evaluated at �ve-time-points: 24-28 
gestational weeks (visit 1), 34-38 gestational weeks (visit 2), 
24-48 hours postpartum (visit 3), 6 weeks postpartum (vis-
it 4) and 6-12 months postpartum (visit 5). The diagnosis of 
Gestational Diabetes Mellitus (GDM) was established be-
tween 24th and 28th gestational weeks, by the 75 g-OGTT 
test according to ADA’s criteria (1). Urinary incontinence was 
de�ned according to the International Continence Society 
(2) and the severity and impact on QoL were evaluated by 
ISI (Urinary Incontinence Severity Index) and ICIQ-SF (Inter-
national Consultation on Incontinence Questionnaire Short 
Form). From the data, the pregnant women were classi�ed 
into two study groups: normoglycemic incontinent (NI; nor-

mal 75-g GTT; n=168) and diabetic incontinent (DI; abnor-
mal 75-g GTT; n=220). The NI and DI groups were compared 
using the Chi-square test for categorical variables and Stu-
dent-t test for quantitative variables. All analyses were per-
formed using SAS software for Windows, v.9.3.

RESULTS
The �gure 1 indicates the incontinence data and question-
naire response and the �gure 2 shows the classi�cation of UI 
severity and its impact on the quality of life.

INTERPRETATION OF RESULTS
The responses to the ISI and ICIQ-SF questionnaires showed 
greater severity combined with greater bother-score in di-
abetic women, with severe and very severe classi�cation, 
compared to normoglycemic women in all time-points. The 
third item of the ICIQ-SF (Impact of UI on QoL) also demon-
strated higher levels of interference on daily life in diabetic 
women, both during pregnancy and after delivery, except at 
6 weeks postpartum (P=0.1105).

CONCLUDING MESSAGE
Diabetic pregnant women tended to exhibit more severe 
symptoms of PS-UI as well as the worse impact on QoL dur-
ing pregnancy with an excessive tendency to show a similar 
reaction over the �rst year postpartum. These study not only 
contradicts the old concept that the e�ects of GDM vanish 
soon after delivery but also reinforce the positive interaction 
between pregnancy, GDM and long-term maternal outcome.

FIGURE 1

ISI, ICIQ-SF and QoL response scores
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FIGURE 2

The proportions of slight, moderate, severe and very severe symptoms 
evaluated using the ISI (A) and ICIQ-SF (B) questionnaires among incon-
tinent women with gestational hyperglycemia and normoglycemia. Wks, 
weeks; h, hours; P, pregnancy; PP, postpartum.
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� BEST IN CATEGORY PRIZE "PREVENTION AND 
PUBLIC HEALTH"
PROMOTING UPTAKE OF PREVENTATIVE 
MEASURES IN OBSTETRIC ANAL SPHINCTER 
INJURIES
McBride K1

1. Sandwell and West Birmingham Hospitals

HYPOTHESIS / AIMS OF STUDY
From 2000 to 2012, the rate of obstetric anal sphincter inju-
ries (OASIS) in England tripled from 1.8% to 5.9%, in prim-
iparous women (1). The Royal College of Obstetricians and 
Gynaecologists guidelines state that mediolateral episiot-
omy in instrumental deliveries (where indicated); manual 
perineal protection at crowning and warm compression in 
the second stage can prevent OASIS. Additionally, all women 
delivering vaginally should have a digital rectal examination 
(DRE- female) to identify isolated, rectal buttonhole tears (2). 

In response to rates rising nationally, a prospective, obser-
vational audit of 41 deliveries was completed at our Trust 
in 2016 to identify areas where practice could be improved. 
This audit highlighted low rates of manual perineal protec-
tion and DRE- female post-delivery by midwives. In 2017, 
the Trust commenced 'PRactical Obstetric Multi-Professional 
Training' to increase OASIS preventative measures, amongst 
other Obstetrics emergencies and outcomes. To establish if 
this training had improved practice, a re-audit was complet-
ed in 2019. 

The aim of this audit was to assess changes in practice and 
areas where OASIS preventative measures can be imple-
mented.

STUDY DESIGN, MATERIALS AND METHODS
A prospective audit was completed from September to De-
cember 2019; all cases were observed in the Consultant lead 
unit. All deliveries included were observed from during the 
second stage, until the end of the third stage of labour. The 
clinician leading the delivery (midwife or doctor) was una-
ware of the data the observer was collecting. The pro forma 
collected information on parity, ethnicity, gestation, birth-
weight, previous OASIS, delivery position, mode of delivery, 
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type of episiotomy, use of manual perineal protection, use of 
warm compression and DRE- female post-delivery.

RESULTS
Of the fourteen deliveries, eleven were led by a midwife 
throughout and three involved a doctor near the end, for in-
strumentation. They consisted of six primiparous and eight 
multiparous women. Their gestation ranged from 30+3 to 
42+0 weeks and the birthweight ranged from 1400 to 4100 
grams. In the 14 cases (100%), good manual perineal protec-
tion was used compared to only 24 out of 41 cases (58.5%) 
in the 2016 audit. The use of warm compression was used 
in two cases in this audit and no cases in 2016. In both au-
dits, episiotomy was medio-lateral in all cases where it was 
required (�fteen cases in 2016 and three in 2019). There was 
100% completion of a DRE- female by the doctor after in-
tervening for instrumentation, in both the 2016 and 2019 
audits. Of the remaining deliveries (completed entirely by a 
midwife) there was a DRE- female post-delivery in 16 of the 
26 cases (61.5%) in 2016 and in 6 of the 11 cases (54.5%) in 
2019.

INTERPRETATION OF RESULTS
Both the 2016 and 2019 audits are limited by their small 
number of deliveries observed. Rather than analysing ret-
rospective data (written records of the delivery entered by 
a doctor/midwife); all cases were observed to eliminate re-
cording bias. Although the clinician was unaware that the 
observer was collecting data on their practice, the presence 
of an observer may alter practice. 

Despite rates of OASIS at the Trust being less than the na-
tional average (1.2% in 2009); the 2016 audit was completed 
to optimise patient care. It highlighted that manual perine-
al protection and DRE- female post-delivery could be im-
proved. Whilst 'PRactical Obstetric Multi-Professional Train-
ing' signi�cantly improved the rates of good manual perineal 
protection; rates of DRE- female post-delivery remained sub-
optimal. Free texts notes made at the time of observation 
highlighted that midwives often deemed it “unnecessary” to 
complete a DRE- female, if examination of the vaginal wall 
revealed apparent minimal injury.

CONCLUDING MESSAGE
This re-audit highlights that the 2017 training programme 
was successful in improving manual perineal protection but 
requires updating to put a greater emphasis on the impor-
tance of a DRE- female. These �ndings have been dissemi-
nated using our local monthly quality improving meetings 
and monthly newsletters. Furthermore, a midwifery e-learn-
ing package could be launched on post-OASIS morbidity 
and preventative measures. A re-audit to assess e�ective-
ness of these interventions should be completed in three 
years (2022).
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QUALITY OF LIFE AFTER TREATMENT BY 
VAGINAL PESSARY VERSUS SURGERY IN 
SYMPTOMATIC PELVIC ORGAN PROLAPSED 
PATIENTS

Panjapong S1, Temtanakitpaisan T1, Buppasiri P1, Chongsomchai C1

1. Faculty of Medicine, Khon Kaen University

HYPOTHESIS / AIMS OF STUDY
Pelvic organ prolapse (POP) is the downward descent of one 
or more compartments of vagina and uterus into vagina or 
protrude through hymen. It is a benign condition causes 
vaginal bulge, pelvic pressure, voiding dysfunction, defeca-
tory dysfunction and sexual dysfunction.[1] Symptomatic 
prolapse has a negative impact on quality of life. Age, parity, 
vaginal delivery, obesity, connective tissue diseases, chronic 
constipation and menopausal status are the risk factors de-
veloping POP.[1] 

Beside expectant management for treating the symptomat-
ic prolapse, vaginal pessary is the non-surgical option to re-
lieve the pelvic organ prolapse symptoms and considered to 
be o�ered before surgery.[2] 

Patients’ preference plays a potential role to select the choice 
of treatment after receiving the counselling from the physi-
cians.[2] 

Prolapse surgery comprised of correcting all a�ected vaginal 
compartments to restore the vaginal anatomy as well as the 
surrounding visceral organ which technique was operated 
by physicians’ discretion and expertise.[3] 
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The aim of the study was to evaluate and compare the ef-
fectiveness of vaginal pessaries and surgery among wom-
en with symptomatic pelvic organ prolapse after 3 and 6 
months using validated prolapse quality of life (P-QOL) ques-
tionnaire and satisfaction score after treatment.

STUDY DESIGN, MATERIALS AND METHODS
This is a prospective observational study comparing the 
quality of life score after treatment between pelvic organ 
prolapsed patients who opted pessary versus surgery. After 
the ethics committee was approved and informed consent 
was obtained, the data were collected from an urogynecol-
ogy clinic at the tertiary hospital between January 2018 and 
August 2020. The inclusion criteria were women with age 18 
years or more, prolapse stage II or more (POP-Q system) and 
had been treated with vaginal pessary or surgery. Patients 
who did not understand Thai language were excluded.

The Prolapse Quality of Life (P-QOL) questionnaire in Thai 
version was used at before treatment, 3 months and 6 
months after treatment. Moreover, satisfaction score using 
visual analog scale was also used at 3 moths and 6 months 
after treatment.

Based on the pilot study, the mean di�erence + SD after 
treatment with pessary was 23.50 + 31.68 and 36.8 + 42.85 
in surgery. We assumed 80% power, p-value <0.05 and mean 
di�erence more than 25 points for detect statistically signi�-
cant and found sample size were 40 patients per arm.

Statistical analysis was performed using STATA/SE version 
10.1. Normality testing was conducted using Kolmogor-
ov-Smirnov testing. The descriptive data were presented 
as percentages, means, and medians. The t-test, chi-square, 
Fisher’s exact and Mann-Whitney U test were used as ap-
propriate to compare between pessary and surgical groups. 
Generalized estimating equation (GEE) was used compar-
ing the mean di�erence of QoL score between two groups. 
p-values of <0.05 were considered statistical signi�cance.

RESULTS
Eighty patients were prospectively recruited in the study. 
Forty patients in pessary group (50%) and another forty pa-
tients in surgery group (50%). We enrolled patients by deter-
mining the number of patients in the same stage. The data 
were collected during the follow-up period. Contacting by 
phone in case of loss to follow-up. Therefore, no missing data 
in our study. Thirty-nine patients (97.5%) in pessary group �t-
ted with support pessaries, while only one (2.5%) �tted with 
space occupying pessary. There were two surgical routes to 
restore pelvic �oor anatomy in our study that is vaginal ap-
proach in 31 patients (77.5%) and laparoscopic approach in 
9 patients (22.5%).

The mean age + SD was 65.7 + 7.7 years. The mean BMI + SD 
and menopausal status were 24.9 + 3.7 kg/m2 and 96.3%, 

respectively. There was no statistical di�erence between 
pessary and surgery groups regarding age, BMI, parity, men-
opausal status, underlying diseases and POP-Q stage. 

The P-QOL score at baseline before treatment in each group 
as shown in Table1. Patients with treated symptomatic 
prolapse adversely a�ected the disease in general health 
perceptions, prolapse impact, role limitations, physical lim-
itations, emotions and severity measures domains. After 
treatment either pessary or surgery, all P-QOL domains sig-
ni�cantly improved at 3 months and 6 months except per-
sonal relationships and sleep/energy domains in the pessary 
group that had not di�erent from baseline (Table2). When 
compared between two groups, general health perception 
and sleep/energy domains were signi�cantly improved in 
the surgery group. The mean + SD of satisfaction score after 
treatment in pessary and surgery at 3 months and 6 months 
were 8.9 + 1.4 and 9.3 + 1.0 (p=0.509), 9.4 + 1.2 and 9.3 +1.1 
(p=1.000), respectively.

INTERPRETATION OF RESULTS
The quality of life in symptomatic prolapsed patients after 
treatment signi�cantly improved in quality of life from P-QOL 
questionnaire. However, personal relationships and sleep/
energy domains in the pessary group had not signi�cantly 
improved from baseline might be due to patients need to 
remove the pessary during night time to prevent compli-
cations regarding pessary use. Moreover, when compared 
between two groups, general health perception and sleep/
energy domains were signi�cantly improved in the surgery 
group. All symptomatic prolapsed patients extremely satis-
�ed after treatment both pessary and surgery.

CONCLUDING MESSAGE
The quality of life in symptomatic prolapsed patients after 
treatment appeared apparently improved in quality of life 
from P-QOL questionnaire. General health perception and 
sleep/energy domains were signi�cantly improved in the 
surgery group compared with the pessary group. All symp-
tomatic prolapsed patients extremely satis�ed after treat-
ment both pessary and surgery.

FIGURE 1
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FIGURE 2
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COMMON IS NOT THE SAME AS NORMAL – 
HOW WOMEN WITH SYMPTOMATIC PELVIC 
ORGAN PROLAPSE CAUSED BY VAGINAL 
DELIVERY UNDERSTAND THE CONDITION 
AND EXPERIENCE INTERACTION WITH 
HEALTHCARE PROFESSIONALS
Mirskaya M1, Lindgren E1, Carlsson I1

1. Department of Health and Welfare, Halmstad University, Sweden

HYPOTHESIS / AIMS OF STUDY
To explore how women with symptomatic pelvic organ pro-
lapse caused by vaginal delivery understand the condition 
and experience interaction with healthcare professionals.

STUDY DESIGN, MATERIALS AND METHODS
A retrospective text analysis with an interpretive qualita-
tive approach was used. The data presented in this abstract 
stems from an original empirical dataset with the purposive 
sampling strategy aiming to obtain posts written by women 
from an online discussion thread containing conversations 
about experiencing symptomatic pelvic organ prolapse 
(sPOP) after vaginal delivery (VD). In total, posts written by 
33 women were selected for analysis. The women who par-
ticipated were 24 to 45 years old (mean =27). Eighteen were 
primiparous and twelve of the women had children younger 
than 1-year-old. 

Written consent to undertake the study was obtained from 
the forum’s web operations manager. An information letter 
with details about the research and con�dentiality, the vol-
untary nature of participation and the right to withdraw at 
any time was published on the forum’s website.

RESULTS
The theme “Taken by surprise” illustrated that there was a 
general unawareness of the existence of the POP condition 
until the symptoms were discovered. Unfamiliarity with pel-
vic �oor anatomy was frequently described and this in turn 
made it di�cult for the women to understand both the an-
atomical abnormalities and the symptoms that they had 
to deal with. The women had not realized that they could 
encounter this bodily condition. Vaginal delivery was ex-
pressed as the norm of discourse and no one had informed 
them about the risks associated with VD or prepared them 
for the possible complications during antenatal education 
courses. This left them feeling that they had been misled and 
the topic had been silenced. 

“Yes actually. I am going to bring up the issue again at the 
next appointment with the midwife. And ask why prolapse is 
not spoken of, before, during and after the pregnancy” (Par-
ticipant 33)

A second theme, “Miscommunication” showed that mis-
communication between the women and their healthcare 
providers impacted on these women's experiences of sPOP 
care thus complicating decision-making and reducing the 
opportunity to get help. When women sought healthcare 
services due to existing symptoms, they were met with ne-
glect. The women felt that the healthcare providers acted as 
if the women were “making a big thing out of it”. Physicians 
explained sPOP as a prevalent, natural and expected condi-
tion after VD, using expressions that belittled the problem 
with phrases like “it doesn’t look too bad”, “minimal collapse 
of the front wall”, “I have seen worse” and that “POP is very 
common”. The women could not agree with such a replace-
ment of concepts where “common” turned into “normal”. 
This negligence led to psychological distress and drained 
the women.  Nevertheless, the women felt that it was up to 
them to stop the neglect and seek care to be registered in 
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the medical records, which could help to make sPOP caused 
by VD visible.

Dissonance occurred between the women’s experiences and 
expectations and the healthcare professionals’ assessment 
and advice given. The women considered themselves as far 
too young to be experiencing any kind of POP and wanted 
to be treated. However, the women faced a lack of consensus 
among physicians regarding how sPOP should be addressed. 
For example, one woman reported that she had been given 
completely di�erent diagnoses and advice by di�erent phy-
sicians. The common advice was to do Kegel exercises and 
some women felt like they were blamed for their own injures 
because they had not done the exercises properly. The wom-
en were told that surgery could cause even bigger problems 
in comparison with their current condition and therefore, it 
was not a desirable option, especially for young persons. The 
women were advised to postpone surgery until they “were 
done with babies”. This argument left them in an impossible 
situation. sPOP was believed to be a condition that could not 
be �xed while they were in their prime, which meant they 
had to live with it and su�er for a long time. Some women 
stated that they had been convinced to give birth vaginally 
and now that they have been harmed, no one took responsi-
bility or had the competence to deal with the problem.

Additionally, when they met a physician who explained the 
condition and suggested a treatment plan, they became 
very happy, emotional and deeply impressed by that fact 
that someone �nally could help them and praised these 
“good doctors”. One woman described that she cried with 
happiness while sitting in a gynecological chair.

INTERPRETATION OF RESULTS
This study brings women´s subjective experiences into focus 
and highlights the importance of considering experiential 
knowledge without exception when evaluating and treating 
sPOP. Women in our study got the shock of their lives when 
they discovered sPOP and were angry that the information 
about the risks with VD had been silenced during antenatal 
care. Sadly, other studies focusing on women with di�erent 
pelvic �oor traumas con�rmed these �ndings (1). Truthful 
objective information about the risks of VD is required, and 
it could be assumed that improved provision of information 
could prepare women to face potential problems postpar-
tum.  

We found that participants were unfamiliar with normal pel-
vic �oor anatomy, which made it challenging to understand 
pathological changes. These shortcomings of knowledge 
indicate that pelvic organs are still a stigmatized part of the 
body and are in concordance with a study revealing that fe-
male adolescents lacked knowledge of female anatomy with 
only a few students knowing the number of openings in a 
vulva (2). In our opinion, the pelvic �oor health education 

should be included in the school curriculum on a mandatory 
basis.

Our study demonstrates that although there is a growing 
awareness, especially when it comes to levator ani muscle 
(LAM) injures, which are associated with sPOP (1), the both-
ersome symptoms of POP are still viewed by healthcare pro-
viders as normal, expected and unavoidable issues after VD 
and are not investigated properly. Healthcare professionals 
seem to be unaware of the real impact of this condition on 
the quality of life and psychological health of new mothers. 
It has been revealed that a large number of treatments given 
to women with childbirth traumas have not been scienti�-
cally evaluated in reliable systematic reviews, and there are 
no systematic reviews addressing the acute POP associated 
with VD (3). It may be assumed that this lack of evidence can 
partly explain our �ndings that the healthcare professionals 
failed to meet the women’s needs regarding diagnostic, in-
formation and treatment options.

CONCLUDING MESSAGE
The study shows that the women lacked understanding of 
sPOP and that the healthcare professionals failed to meet 
women’s needs. The women indicated that sPOP is still 
viewed by healthcare providers as a normal condition and 
is not appropriately investigated. It is essential to admit the 
problem and address it using a standard treatment plan. 
Therefore, there is a need to develop national guidelines for 
the prevention and management of sPOP. Furthermore, in-
formation that highlights the potential risks of VD should be 
o�ered during antenatal care.
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EVALUATION OF THE EFFECTS OF COITAL 
INCONTINENCE ON FEMALE SEXUAL 
FUNCTION
Demir O1, Comba C2

1. Karadeniz Technical University Faculty of Medicine, 2. Sultangazi Haseki 
Education and Research Hospital

HYPOTHESIS / AIMS OF STUDY
Urinary incontinence (UI), the involuntary leakage of urine, 
is a common condition a�ecting 12%–46% of adult women.
This circumstance is associated with signi�cant deterioration 
in aspects of the quality of life,which in�uence social,phys-
ical,psychological and sexual behavior.Sexual dysfunction 
has been identi�ed in approximately 46% of women with UI 
and lower urinary tract infections.Coital incontinence (CI) is 
the involuntary leakage of urine during sexual intercourse.

The e�ect of CI on the quality of sexual function is unclear 
and the few studies that exist lack consensus.In this study,the 
aim was to determine whether UI accompanied by CI a�ects 
sexual function in women.

STUDY DESIGN, MATERIALS AND METHODS
From September 2017 to September 2018,all sexually active 
women with UI (self-reported diagnosis) attending the out-
patient gynecology clinic of a regional state hospital were 
consecutively interviewed about their experience of CI.Clini-
cal evaluation consisted of the taking of medical resumes,u-
rine analysis and physical examination.Face-to-face inter-
views were conducted by the same clinician and assistant 
nurse.Questions were asked about the women's experiences 
with CI.A �ve-point scale evaluated the frequency of CI (nev-
er, rarely, sometimes, often, and always).Women who had UI 
without CI were recruited as the control group.Patients un-
derwent pelvic examination to determine the stage of pelvic 
organ prolapse in accordance with the POP-Q system (pelvic 
organ prolapse quanti�cation system) and answered a val-
idated questionnaire,including the Female Sexual Function 
Index (FSFI) questionnaire that evaluates the quality of sexu-
al life.Sexual dysfunction was de�ned as an FSFI score <26.55 
based on previously published and validated studies.The de-
gree of the FSFI score is capable of predicting the extent of  
sexual problems.It has been validated for the Turkish popu-
lation and is used to assess sexual function among women.
The SPSS program version 20 was used for statistical analysis.

RESULTS
All 80 women with UI included in the study responded to 
the FSFI forms and none of them had a chronic disease that 
prevented them from participating in the study.Of the 64 
women who participated in the study,24 were diagnosed 
with CI and the remaining 56 women were used as controls.
The groups did not di�er signi�cantly in age,parity,cigarette 
usage,menopausal condition,birth type and pelvic �oor 

muscle strength.No statistically signi�cant di�erences in 
FSFI sub-domains or total scores were found among the dif-
ferent incontinence types.Women with CI had signi�cantly 
lower FSFI scores than the controls for all subgroups.No sig-
ni�cant di�erences were found in the frequency of CI based 
on incontinence type.

INTERPRETATION OF RESULTS
UI during sexual intercourse often causes women to avoid 
intercourse, and the sexual function of both themselves and 
their partners tend to be a�ected. However, no study in the 
literature has investigated or quanti�ed this issue using the 
FSFI form. To the best of our knowledge, this is the �rst study 
to examine the e�ect of CI based on the FSFI scores and to 
compare the FSFI scores between the CI and control groups. 
A statistically signi�cant di�erence was found for all domains 
(except lubrication domain) of the FSFI questionnaire. The 
relationship between the incidence of CI and the FSFI scores 
was also investigated and a decrease in scores was observed 
with increasing frequency as con�rmed statistically by cor-
relation tests.

CONCLUDING MESSAGE
This study shows that CI is much more prevalent than ex-
pected and has serious adverse e�ects on sexual function.
Therefore, it is necessary to give greater attention to this is-
sue,to use questionnaire forms when necessary and to en-
courage patients to express their concerns more e�ectively.

FIGURE 1

Table 1. Demographic and clinical characteristics of women with and 
without coital incontinence.

FIGURE 2

Table 2. Comparison of FSFI scores on coital incontinence group and 
without coital incontinence group *student-t test
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SEXUAL ABUSE: A LITTLE-KNOWN ELEMENT 
IN THE GENESIS OF VESICO-SPHINCTERIC 
DISORDERS
Boukhli� Y1, Jendouzi O1, Elhouad� O1, Hdach Y1, Tayiri A1, Mrabti M1, Bahri 
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HYPOTHESIS / AIMS OF STUDY
Even though urologists know that there may be an associ-
ation between sexual abuse and urinary disorders, �nding 
sexual abuse (SA) is often not part of their standardized 
questioning. The aim of our work is to assess the incidence of 
sexual abuse(SA), to understand and know how to manage 
the consequences of child molestation on vesico-sphincter 
functions.

STUDY DESIGN, MATERIALS AND METHODS
A multi-parametric, cross-sectional study was conducted by 
a female doctor looking for sexual assault , the latter has in-
terviewed 214 women with bladder pain syndrome /Intersti-
tial cystitis (BPS/IC) 14,95%  (32 cases), retentionist bladder 
10,28% (22cases), bladder hyperactivity without leakage 
18,69% (40 cases), Nocturnal enuresis 7,9%(17 cases), Urge 
urinary incontinence 19,63% (42 cases), stress urinary incon-
tinence 15,89% (34 cases) and mixed urinary incontinence 
12,62% (27 cases). The authors present their experience with 
214 patients (42 years, extremes 19 to 75 years), followed by 
specialistsbetween January 2017 and December 2019. All 
patients were evaluated by a voiding calendar, an MHU score 
(measurement of urinary handicap), bladder �broscopy and 
urodynamic workup and a spinal MRI to rule out a neurolog-
ical lesion.

RESULTS
The distribution of patients according to the vesico-sphinc-
teric disorder and the number of SA are shown in Table 1 , and 
the characteristics of our series in Table 2 . The psychosocial 
impact was observed in 100% of patients, showcasing main-
ly feelings of discomfort, anger, sadness, frustration, fear and 
feelings of rejection from those around them. In 90% of the 
cases, patients revealed  for the �rst time that the reason why 
they did not talk  was shame,whilst others said they had  no 
reason, or that they don’t know why.  Furthermore, Only 30% 
had dared to talk to someone regarding this issue. SA before 
18 years of age was reported in 78% of the cases. Figures are 
almost identical no matter the socio-professional category, 
the highest prevalence  reported was 10%  among female 
executives (Tab.2).

INTERPRETATION OF RESULTS
The paradoxical attitude of the subject who refuses the ex-
amination urogyneological clinic or one that exhibits an at-
titude opposition during a urodynamic or coloproctological 
assessment can only alert us to the possibility a reminiscence 
of a painful memory (but there is no correlation between the 
painfulness of this memory and the gravity of what induced 
it: sometimes a simple examination may have been experi-
enced as an assault).

The �nding of a "frozen" perimeter, not contracting not in re-
straining e�ort and does not relax when pushed or when re-
questing relaxation, will further attract our Please note that 
this is a hypertonic perimeter (but we will also be wary of the 
possibility of a pathology central neurological).

CONCLUDING MESSAGE
Sexual abuse is very frequent and should be dealt with cau-
tion, since the latter may be the cause of physical or psycho-
logical illnesses, according to previous studies.

Sexual assault is very common, both amongst men and 
women, in all epidemiological studies, and in di�erent coun-
tries: a strong causal link between SBAU and Sexual Abuse.

The urologist is at the heart of the problem, particularly in his 
management of pelvic static disorders and vesicosphincteric 
disorders.
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FIGURE 1

FIGURE 2
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� BEST IN CATEGORY PRIZE "NOCTURIA"
ASSOCIATION BETWEEN CARDIOVASCULAR 
RISK FACTORS AND NOCTURIA IN THE 
UNITED STATES POPULATION: THE 2005-
2012 NATIONAL HEALTH AND NUTRITION 
EXAMINATION SURVEY
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HYPOTHESIS / AIMS OF STUDY
Nocturia is highly prevalent and one of the most distressing 
lower urinary tract symptoms among older adults. However, 
the pathophysiology of nocturia is variable and di�cult to 
con�rm. In addition, to our knowledge, there is no literature 
to date that has analyzed their association using a nation-
ally representative population-based database such as the 
National Health and Nutrition Examination Survey (NHANES) 
studies of the United States. Therefore, we investigated the 
association and in�uence of nocturia on the prevalence of 
cardiovascular disease (CVD) using the NHANES data.

STUDY DESIGN, MATERIALS AND METHODS
NHANES is operated continuously in two-year cycles con-
ducted by the US Centers for Disease Control and Prevention 
(CDC), which is a cross-sectional study in which participants 
were sampled to represent populations living in the United 
States and underwent health and nutrition surveys as well 
as physical and laboratory tests. All protocols were approved 
by the Research Ethics Review Board of the National Center 
for Health Statistics, US Centers for Disease Control and Pre-
vention. Among the 40,790 individuals who participated in 
NHANES from 2005 to 2012, only 14,365 adults were analyz-
ed in this study.

A participant was considered to have nocturia if they an-
swered “two or more” of the following questions: “During 
the past 30 days, how many times per night did you most 
typically get up to urinate, from the time you went to bed 
at night until the time you got up in the morning?” A partic-
ipant was considered to have CVD if they answered yes to 
≥1 of the following structured questionnaire: “Has a doctor 
ever told you that you had congestive heart failure?”, “Has a 
doctor ever told you that you had coronary heart disease?”, 
“Has a doctor ever told you that you had a heart attack (or 
myocardial infarction)?”, or “Has a doctor ever told you that 
you had angina pectoris?”

A multivariate logistic regression analysis with adjustment 
for confounding variables, including age, sex, race, body 
mass index, smoking status, dyslipidemia, hypertension, and 
diabetes mellitus was performed with 1: 1 propensity score 
matching (PSM) for the confounding variables, taking into 
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consideration heterogeneity of demographic characteristics 
according to CVD.

RESULTS
A total of 14,365 adults (7,023 men, 7,342 women, mean 
age 52.6 years) aged 20-85 years were included in the study. 
There were 1,873 CVD cases (13%). Nocturia occurred in 
4,727 individuals (32.9%), and the prevalence according to 
sex was 30.6% in men and 35.2% in women. The presence of 
CVD was more common in the elderly, men, those with high-
er BMI, smokers, and those with diabetes, hypertension, and 
hyperlipidemia. There was also a signi�cantly higher preva-
lence of nocturia in the participants with CVD. In the mul-
tivariate analysis, the odds ratios (ORs) of mild and severe 
nocturia for CVD were 1.259 (95% CI, 1.12-1.417, p <0.001) 
and 1.996 (95% CI, 1.627-2.449, p <0.001), respectively. 
Taking into account the heterogeneity of participants with 
CVD, additional analysis was performed using 1:1 PSM. Al-
though there was little heterogeneity of other confounding 
variables due to CVD, the ORs of mild and severe nocturia 
were 1.221 (95% CI, 1.064-1.401, p = 0.004) and 1.833 (95% 
CI, 1.431-2.347, p <0.001), respectively, showing maintained 
statistical signi�cance.

INTERPRETATION OF RESULTS
The present nationally representative population-based 
study demonstrated that CVD was signi�cantly associated 
with the prevalence of mild (two to three times per night)-
to-severe (four or more than four times per night) nocturia 
in men and women after taking major confounding factors 
into account. In addition, in a well-balanced PSM data, our 
study showed that CVD was associated with prevalence of 
nocturia.

CONCLUDING MESSAGE
These �ndings indicate that nocturia may predict CVD as the 
number of nocturia increases. Moreover, the results provide 
better understanding of the underlying mechanisms of noc-
turia and the association between nocturia and CVD.
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DELIVERY"
UNDERSTANDING THE IMPACT OF 
URINARY INCONTINENCE IN PATIENTS 
WITH DEMENTIA: DEVELOPMENT OF AN 
INTERDISCIPLINARY SERVICE MODEL
Jones P1, Coulthard E2, Drake M3
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HYPOTHESIS / AIMS OF STUDY
Dementia is estimated to a�ect over 1 million people in 
the UK by 2021 and the prevalence of concomitant urinary 
symptoms such as incontinence is estimated to exceed 50%. 
The resultant psychological and socio-economic burden for 
patient, family and carers can be substantial [1]. 

Our aim was to develop a dedicated urology service within 
a cognitive impairment clinic led by neurologists in order to 
treat and better understand the bothersome urinary symp-
toms su�ered by these patients, with a focus on patients 
with dementia and urinary incontinence (UI).

STUDY DESIGN, MATERIALS AND METHODS
Patients attending this clinic were invited to be assessed and 
interviewed by urologist, together with their family and or/
carer. As well as formal history, exam and relevant investiga-
tions, themes of importance such as impact on quality of life 
and select question items were drawn from validated ques-
tionnaires such as the King's Health Questionnaire (KHQ) 
and relevant ICIQ modules. Multi-disciplinary Team (MDT)  
meeting was carried on same day to discuss each case, to-
gether with neurologist, psychologist, psychiatrist and spe-
cialist nursing team. Outcomes of the �rst 75 patients with UI 
and dementia have been reported.

RESULTS
Average age was 70 years (range 58-98, male to female ra-
tio 1.5:1).  In regards to dementia subtype, the majority had 
a diagnosis of Alzheimer’s disease (n=43, 57%) or Fronto-
temporal dementia (n=12, 16%). Average Montreal Cogni-
tive Assessment (MoCA) score was 17/30 (range 5-29). 34% 
(n=18) reported faecal incontinence (as well as UI). The av-
erage score for how much leaking of urine interferes with 
everyday life was 7.7/10 (range 2-10). The commonest an-
swer for when urine leaks was, for no obvious reason (72%, 
n=54) and 25.3% (n=19) reported this leakage occurred all 
the time. 58.7% (n=44) revealed some degree of sleep distur-
bance and tiredness due to the leakage. 83% (n=62) stated 
that their daily activities were limited due to UI. Two thirds 
of patients (n=50) stated their bladder problem makes them 
feel anxious or nervous. Over 80% stated that their daily ac-
tivities were limited due to UI. 88% (n=67) felt the topic was 
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socially embarrassing for them to discuss, both among their 
families and with health professionals. All the carers stated 
that the persons’ continence care a�ects care they provide 
and agreed that that more awareness and teaching would 
be bene�cial. Moreover,  less than one third of patients or 
carers (30.7%, n=23) were aware of or had been in contact 
with any bladder and bowel community service. More than 
half of carers (n=46, 65%) were concerned UI may be a prin-
ciple reason for future nursing home admission. While all 
respondents stated that continence issues a�ected the care 
they provided, this was heightened in those who could not 
a�ord additional (self-funded) assistance compared to those 
who could (6.9/10 versus 8.3/10).

INTERPRETATION OF RESULTS
This co-ordinated approach to the management of demen-
tia and bothersome urinary tract symptoms has revealed 
how much dementia patients can struggle with UI. Our clinic 
observations were consistent with previous research by Eng-
berg et al and others, in regards to the range of adopted self-
care behaviours by patients such as strict �uid restriction in 
an attempt to remedy UI [2]. The burden of UI appeared un-
der-reported due to the common misconceptions that it is 
an inevitable part of the disease and ageing process and that 
no treatment strategies exist. This project, while limited by 
small numbers of patients, shows the potential bene�ts of 
a co-ordinated approach between specialities. In �nancially 
pressured health care systems, the next step in our hospital 
would be for the development of a tailored referral pathway 
between neurologists and urologists to identify those pa-
tients who would bene�t most from urology input.

CONCLUDING MESSAGE
In patients with cognitive impairment who develop UI, it can 
be distressing and disrupt many facets of daily life. Moreo-
ver, it can serve as the precursor to loss of independence and 
even early nursing home admission. Bladder and bowel ser-
vices are invaluable and awareness of the bene�ts of such 
resources should be increased across primary and second-
ary care. Development and expansion of models like this one 
and improved inter-speciality referral pathways are impor-
tant steps improving patient care.
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CONSUMER INFORMATION ON YOUTUBE: 
A EVALUATION OF THE READABILITY AND 
CONTENT-QUALITY OF PELVIC ORGAN 
PROLAPSE VIDEOS

Herbert A1, Malik R1

1. University of Maryland, Baltimore

HYPOTHESIS / AIMS OF STUDY
Nearly 90 million Americans have health literacy skills that 
are basic or below basic. The Centers for Disease Control de-
�ne health literacy as the capacity of an individual to obtain, 
process, communicate, and understand health information 
to make appropriate medical decisions [1]. Increasingly, in-
dividuals are using YouTube, the largest video-sharing site, 
to acquire medical knowledge. The aim of this study was to 
review the readability and quality of pelvic organ prolapse 
(POP) YouTube videos.

STUDY DESIGN, MATERIALS AND METHODS
The search term, “Pelvic Organ Prolapse” was used to analyze 
the readability of the �rst 50 written transcripts of YouTube 
videos. Transcripts were excluded if they lacked narration in 
English or contained both no text and no audio. The read-
ability of written transcripts was evaluated using an online 
software (www.readabilityformulas.com) to determine read-
ing grade levels. The quality of videos was scored using the 
DISCERN quality criteria and the Patient Education Materials 
Assessment Tool (PEMAT). Accuracy was assessed by com-
paring content to accepted POP treatment guidelines.

RESULTS
The mean readability scores of all 50 videos was 13.0 (Table 
1). Over 80% of the videos contained poor quality informa-
tion with mean Gunning Fog, Flesch-Kincaid, and SMOG 
scores of 15.8, 12.6, and 10.6 respectively. The mean reada-
bility index for videos with a low PEMAT score (score < 70%) 
for understandability and actionability was 12.5 and 12.9 
respectively (Table 1). The PEMAT understandability and 
actionability scores for videos with low readability (score > 
9) was 73% and 61% respectively. Videos with low readabil-
ity scores had an average DISCERN score of 3. The average 
Gunning Fog, Flesch-Kincaid, and SMOG readability scores 
for videos with high misinformation was 15.3, 11.9, and 10.4 
respectively (Table 1).

INTERPRETATION OF RESULTS
Transcripts of POP YouTube videos are written at di�cult 
levels with many transcripts exceeding the reading capabili-
ties of the American population. The typical American adult 
reads at a seventh-grade level, yet the overall readability 
index of POP transcripts on YouTube requires an education 
grade level greater than twelve [2]. The majority of videos 
are low quality, with many omitting other treatment options, 
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risks of treatment, and/or shared decision making with med-
ical professionals.

CONCLUDING MESSAGE
Appropriate patient understanding is essential when dis-
persing patient driven resources. Di�cult-to-comprehend 
transcripts can impede upon the intended message. These 
�ndings suggest that there is an immense need for improve-
ment in patient education materials. E�orts should be made 
to avoid complex terms when creating patient focused con-
tent and helping patients navigate to content of appropriate 
literacy online.

FIGURE 1

Table 1. The readability of pelvic organ prolapse YouTube videos with 
content that includes misinformation, biased data, or insu�cient scien-
ti�c validation.
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IT’S ABOUT TIME: THE TEMPORAL BURDEN 
OF LOWER URINARY TRACT SYMPTOMS 
AMONG  WOMEN
Newman D1, Williams B2, Burgio K2, Connett J3, Mueller E4, LaCoursiere Y5, 
James A6, Low L7, Weinfurt K8, Vargo K3, Bavendam T9

1. University of Pennsylvania, 2. University of Alabama at Birmingham, 3. 
University of Minnesota, 4. Loyola University, 5. University of California at San 
Diego, 6. Washington University at St Louis, 7. University of Michigan, 8. Duke 
University, 9. National Institute of Health

HYPOTHESIS / AIMS OF STUDY
Lower urinary tract symptoms (LUTS) are associated with 
substantial economic, social, and emotional costs, with 
negative impact on overall health and quality of life. The 
experience of LUTS impacts the day-to-day physical, emo-

tional, and social wellbeing of women. While e�orts have 
been made to improve the quality of life of women with 
LUTS, there remains a need for a contextual understanding 
of bladder symptoms and how LUTS a�ect the daily life of 
su�erers.  An aim of the Prevention of Lower Urinary Tract 
Symptoms Research Consortium (PLUS) (1) is to understand 
better the lived experiences of women with LUTS, including 
psychological, social, and institutional processes. The aim of 
this study was to explore the lived experiences of U.S. adult 
women who experienced LUTS and to identify salient fea-
tures of living with LUTS.

STUDY DESIGN, MATERIALS AND METHODS
This is a secondary analysis of qualitative interviews con-
ducted with 50 women from the Symptoms of Lower Urinary 
Tract Dysfunction Research Network (LURN) (2) (Table 1).  

The purpose of this analysis was to explore the temporal 
burden of LUTS. All participants reported one or more LUTS, 
such as storage, voiding, and post-micturition symptoms 
(Table 1). Seventy-six percent of participants had sought 
treatment for LUTS.  

Using directed content analysis, pairs of PLUS investigators 
(specialists in urology, gynecology, nursing, medical soci-
ology, behavioral science and public health) coded the in-
terview transcripts and identi�ed themes related to living 
with LUTS. Data interpretation involved an inductive process 
guided by team science and informed by a transdisciplinary 
perspective.

RESULTS
Accounts of living with LUTS have a prominent place in the 
biographies of symptomatic women, taking the form of 
illness narratives recounting the emergence and progression 
of LUTS.  Descriptions of the onset and temporal progression 
of LUTS reveal the increasing burden of symptoms and their 
pervasive and all-encompassing impact on daily life. Man-
aging LUTS can become the driving organizational principle 
of daily life, leading to a loss of spontaneity and reduction 
of valued activities. Feelings of shame and embarrassment 
are engendered by untimely manifestations of LUTS during 
interpersonal encounters and in public settings. Descriptive 
accounts of living with LUTS emphasize the need for constant 
vigilance and time-consuming self-management strategies. 
Women with LUTS articulate a dissatisfaction with stopgap 
measures for relieving symptoms, underscoring a pressing 
need for an increased focus on prevention. (Table 2).

INTERPRETATION OF RESULTS
Articulating the temporal burden of LUTS demonstrates how 
constraints imposed by the interaction of time with LUTS can 
dictate the organization of daily life. Stories of the temporal 
burdens incurred by women living with LUTS can provide di-
rection for research e�orts and serve as cautionary tales in 
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public health messages about risk and protective factors for 
bladder health and function.

CONCLUDING MESSAGE
Further research is needed to develop interventions to min-
imize the impact and prevent the development of LUTS.  
Nurses have a key role in conducting routine screening, 
symptom assessment, and symptom management provid-
ing bladder health education

FIGURE 1

FIGURE 2
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CAREGIVERS’ ATTITUDES TOWARDS AN 
APP BASED TREATMENT FOR URINARY 
INCONTINENCE IN WOMEN: A MIXED 
METHODS STUDY

Wessels N1, Ruiter E1, Loohuis A1, van der Worp H1, Jellema P1, Blanker M1

1. Department of General Practice and Elderly Care Medicine, University of 
Groningen, University Medical Center Groningen

HYPOTHESIS / AIMS OF STUDY
Mobile health (mHealth) applications (apps) provide a prom-
ising route to improve healthcare delivery and outcomes. 
Besides increasing adherence, health apps have the ability 
to reach people su�ering from conditions that make them 
feel embarrassed or stigmatized and may lower barriers for 
women with urinary incontinence (UI). Recent studies show 
that apps for UI could be an e�ective and cost-e�ective op-
tion in the treatment of UI. Knowledge about the attitudes 
of stakeholders is important for successful implementation, 
but lacking [1].

Therefore, we aim to explore the attitudes of care providers 
towards the use of an app in the treatment of urinary incon-
tinence, and to investigate the preferences and anticipated 
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barriers for implementation of an app-based treatment for 
UI according to care providers.

STUDY DESIGN, MATERIALS AND METHODS
We performed a sequential mixed methods study, consisting 
of focus groups followed by a quantitative questionnaire. We 
organized 5 focus group sessions with the main caregivers 
involved with UI care; general practice assistants (PA) (n=7), 
(resident) general practitioners (GP) (n=6), registered pelvic 
physiotherapists (PPT) (n=8, n=7), and (resident) uro- and gy-
necologists (UG) (n=6). Sessions were recorded, transcribed 
verbatim and coded separately by two researchers. Emerg-
ing themes were used to form a questionnaire, which was 
widely spread among Dutch caregivers to further investigate 
their attitudes towards current UI care and the possible role 
of eHealth applications in UI treatment. The questionnaire 
included 17 statements regarding the use of an app for treat-
ment of UI in women, with 5 response categories ranging 
from strongly disagree to strongly agree.

RESULTS
Focusgroup sessions

Care providers explored and discussed the possible roles 
eHealth applications could play in the treatment of UI in 
women, like providing patients with reliable information, 
supporting treatment adherence and lowering barriers for 
women who don’t want to visit their physician for UI.

Additionally, they discussed preconditions and barriers con-
cerning implementation of an app for the treatment of UI. 
Some of them felt that a reliable party should develop such 
an app and e�ectiveness should be demonstrated before 
they would consider it as a treatment option. Barriers for 
implementation according to care providers were concerns 
about data safety, lack of time and �nancial compensation 
for this time, a fear of decreased or increased patient contact 
and a lack of clear legal guidelines for usage of eHealth ap-
plications. 

Quantitative Questionnaire

In total, 741 care providers with a mean age of 45 years, com-
pleted the questionnaire (Figure 1); 87% of the participants 
was female, and 75% had never referred patients to treat-
ment apps for UI.

The majority of all care providers (strongly) agreed that an 
app for UI can support regular treatment (68%) and that it 
can support treatment adherence after regular treatment 
(61 %)(Figure 2). 56% of all care providers and 89% of all PPTs 
(strongly) agreed that an app for UI should always be used 
with supervision of a care provider. 48% of all care provid-
ers and 15% of PPTs (strongly) agreed that an app for UI is a 
sound alternative for women who don’t visit a care provider.

Almost all care providers (strongly) agreed that an app for UI 
should be developed by a reliable organization (95%) and 
that it should ful�l legal obligations regarding safety and pri-
vacy (93%), before they would refer patients to a treatment 
app for UI. Proven e�ectiveness was important to 83% of all 
care providers. There were no evident di�erences in sub-
groups.

A lack of time to get familiar with the app, was seen as a 
barrier by 42%, and lack of �nancial compensation for this 
time investment by 19% of participants. The majority of 
participants (strongly) disagreed that fear of decreased or 
increased patient contact would be a barrier for using an 
app for UI (respectively 80% and 81%). 49% of care provid-
ers (strongly) disagreed that doubts about personal bene�ts 
would be a barrier for implementation.

INTERPRETATION OF RESULTS
Our results demonstrate that many care providers in the 
Netherlands see a supportive role for mhealth in the treat-
ment for UI. This is in agreement with recent literature show-
ing that care providers have a positive attitude towards a 
variety of mHealth applications [2]. In an earlier study, Dutch 
GPs welcomed eHealth for UI as a new tool, but reported 
doubts regarding eHealth as a standalone therapy. This is in 
line with current data showing that 56% of all care providers 
and 47% of GPs feel that a caregiver should always supervise 
an app treatment. 

Our study shows that several contextual factors like a lack of 
time, �nancial issues, protection of data and privacy could 
play a role when implementing an app for UI. A recent sys-
tematic review on mHealth adoption by professionals iden-
ti�ed several barriers and facilitators of which ‘time-issues’ 
was the most common barrier, in n=10 out of 33 reviewed 
articles [3]. Reimbursement of tasks related to mHealth was 
mentioned as a barrier by only one publication in this review 
article. This might indicate a low importance, which was also 
seen in our study where only 19% of our participants viewed 
�nancial compensation for time investment as a barrier.

CONCLUDING MESSAGE
This study provides valuable insight into several contextual 
factors valued by professionals regarding implementation of 
an app based treatment for UI in women. Care providers see 
a supportive role for an app during and after regular treat-
ment. Despite the evidence for e�ectiveness of eHealth for 
UI as a stand-alone treatment, care providers are divided to-
wards app usage in absence of a health provider. These fac-
tors, along with other barriers and preconditions identi�ed 
in this study, should be taken into account to promote future 
implementation of an app for the treatment of UI in women.
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FIGURE 1 FIGURE 2

Figure 2. Results of analysis of survey questions. Numbers inside the bars 
show the level of agreement of care providers in percentages.
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CORRELATION ANALYSIS OF QUALITY OF 
LIFE WITH DIFFERENT GROUPS OF FEMALE 
LOWER URINARY TRACT SYMPTOMS BASED 
ON 2,953 BLADDER DIARIES

Hsiao S1, Wu P2, Lin H1

1. Department of Obstetrics & Gynecology, Far Eastern Memorial Hospital, 2. 
Department of Obstetrics & Gynecology, National Taiwan University Hospital

HYPOTHESIS / AIMS OF STUDY
Storage symptoms include frequency, urgency, nocturia and 
incontinence. Based on bladder diaries, we could get the 
objective data of the above symptoms. To the best of our 
knowledge, there is lack of correlation of quality of life (QoL) 
with lower urinary tract symptoms (LUTS) based on bladder 
dairies. Thus, we aimed to perform the above correlation.

STUDY DESIGN, MATERIALS AND METHODS
The bladder diaries and the King’s Health Questionnaires of 
all consecutive women with LUTS, who visited urogyneco-
logic clinics in a tertiary referral center, were reviewed. 

Base on bladder dairies, women with at least one episode 
of urgency and urinary incontinence were allocated to the 
overactive bladder syndrome (OAB) & urinary incontinence 
(UI) group. Women with at least one episode of urgency 
but without incontinence were allocated to the OAB group. 
Women with at least one episode of urinary incontinence 
but without urgency were allocated to the UI group. Wom-
en with ≥2 episodes of nocturia but without urgency and 
urinary incontinence were allocated to the nocturia group. 
Women with ≥8 episodes of daytime frequency but without 
urgency, urinary incontinence and ≥2 episodes of nocturia 
were allocated to the frequency group. Women without ur-
gency, urinary incontinence, ≥2 episodes of nocturia and ≥8 
episodes of daytime frequency were allocated to the normal 
group.

Analysis of variance with Bonferroni correction was used to 
perform statistical analysis for between-group comparisons.

RESULTS
Between 2010 and 2019, medical records of 2,953 women 
were reviewed in this study. There was no case with isolat-
ed “≥8 episodes of daytime frequency” (i.e., the frequency 
group). All women with ≥8 episodes of daytime frequency 
also had at least one episode of urgency. Women in the OAB 
& UI and nocturia groups were older than the normal group 
(Table 1). In addition, higher parities were noted in the OAB 
& UI and nocturia groups, compared with the normal group 
(Table 1). 

Compared with the normal group, the QoL scores were poor-
er in all groups (Table 2). In addition, the OAB & UI group had 

the poorest QoL scores, compared with the other groups. 
The OAB group had similar QoL scores with the UI group. The 
nocturia group had better QoL scores, compared with the 
OAB & UI and OAB groups (Table 2).

INTERPRETATION OF RESULTS
Based on bladder diaries, we can classify women with LUTS 
into �ve groups (i.e., the OAB & UI, OAB, UI, nocturia and nor-
mal groups). In general, after correlation with the scores of 
King’ Health Questionnaire, the OAB & UI group had a poor-
est QoL score, followed by the OAB group and the UI group. 
The nocturia group had a better QoL score than the OAB & 
UI, OAB and UI groups.

CONCLUDING MESSAGE
Based on bladder diaries, we can classify women with LUTS 
into �ve groups (i.e., the OAB & UI, OAB, UI, nocturia and nor-
mal groups), and this classi�cation is closely related to the 
severity in the impairment of QoL. Thus this novel classi�-
cation based on bladder dairy might be used a reference of 
disease severity for physicians in treating women with LUTS.

FIGURE 1

Table 1

FIGURE 2

Table 2
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COVID-19 GLOBAL EPIDEMIC- “MOBILE 
UROLOGIST`S BAG III” (MUBIII)- SAFETY 
MODIFICATIONS
Neymeyer J1, Barthelheimer T1, Brecher S1, Kittner B1, Weinberger S1, 
Schlomm T1, Weißhaupt K2

1. Medical University Charité, Department of Urology, Berlin, Germany, 2. 
Medical University Charité, Department of Obstetrics, Berlin, Germany

INTRODUCTION
The Mobile Urologist's Bag III (MUBIII) was developed for a 
rapid complication management of urogenital diseases or 
injuries. It is a mobile urology emergency kit which includes 
among others a wireless portable ultrasound probe. This 
short note describes how the MUBIII and the usage of its 
wireless ultrasound probe could be an advantage for urolog-
ical examination during the global COVID-19 epidemic. 

The MUBIII kit can be utilized for urological emergencies 
such as urinary retention, over�ow bladder, voiding disor-
ders, congested kidney, kidney and bladder stones, urosep-
sis, abscesses, tumor complications, postoperative complica-
tions, hematuria, priapism, bladder or rectum and urogenital 
injuries. The mobility of MUBIII is bene�cial during the COV-
ID- 19 epidemic, as it enables to examine patients in emer-
gency room or during isolation.

DESIGN
In general, in order to treat COVID- 19 positive patient safe-
ly, health care professionals must use personal protective 
equipment (PPE)- gown, medical mask/ respirator, gloves 
and eye protection (goggles/face shield).

In order to use the wireless ultrasound probes safely, we 
suggest utilizing a sterile pair of gloves. This technic is the 
cheapest and available one. One glove is for covering the 
wireless ultrasound probe, the second one is cut to create a 
rubber band as a closing device. 

The steps for preparation of the wireless ultrasound probe 
protective cover is as following :1) Take the �rst glove and 
put ultrasound gel inside the glove, then put the probe in-
side. 2) Close the probe- cover with the self-made rubber 
band. 3) Before using the probe, move the gel inside the cov-
er (the �rst glove) to the tip of the probe so there is no air 
that can distort the image. 4) Then put a bit of gel on top of 
the probe to start examination.

The probe is connected to a tablet or phone. The modality 
has to be chosen before using the probe. Attention do not 
touch the screen or any other devices while using the probe, 
avoid any risk for contamination. The bottom on the probe is 
using for stop, save, freeze and record the exam.

In order to remove the cover safely after examination: Re-
move the rubber band and squeeze the probe out of the 
glove carefully without touching it. Then disinfect the probe 
carefully. The probe can be next restored in the MUBIII or 
covered again as described above for the next usage.

RESULTS
Currently known, COVID- 19 is transmitted by small droplets 
from the nose or mouth of an infected person. These drop-
lets are spread by COVID- 19 infected patient and contam-
inate patient’s clothes, skin and other objects and surfaces 
at the surrounding. This contamination can enhance the 
transmission of to COVID- 19 to other persons. Therefore, it 
is highly important to avoid contamination of the MUBIII kit 
and especially its wireless ultrasound probe. 

The mobility of MUBIII is bene�cial during the COVID- 19 ep-
idemic, as it enables to examine patients in emergency room 
or during isolation.

CONCLUSION
Handling of the portable devices in the MUB III is a rapid and 
e�cient way for emergency treatment even in case of out-
door patients. The application of MUB III in clinical practice 
saves time and reduces costs.

Funding No Clinical Trial No Subjects Human Ethics not Req'd No Helsinki
Yes Informed Consent Yes 
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PLACEMENT OF A COIN-SIZED IMPLANTABLE 
TIBIAL NEUROSTIMULATOR (ECOIN DEVICE) 
FOR URGENCY URINARY INCONTINENCE
Rogers A1, Sen S2

1. Sansum Clinic, 2. Stanford University Medical School

INTRODUCTION
The treatment of overactive bladder (OAB) with urgency 
urinary incontinence (UUI) symptoms follows an algorith-
mic pathway. Patients who fail �rst- and second-line treat-
ments may be o�ered percutaneous tibial nerve stimulation 
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(PTNS), onabotulinumtoxinA injections (BOTOX) or sacral 
neuromodulation as a third-line treatment. An implantable 
tibial nerve stimulator may present a more convenient and 
e�ective treatment than these options. The coin-sized neu-
rostimulator is subcutaneously implanted in a single visit us-
ing only local anesthesia. We present an instructional video 
demonstrating the brief placement of the eCoin device for 
the treatment of OAB with UUI.

DESIGN
The eCoin placement technique is demonstrated on a patient 
in an ambulatory surgery center procedure room setting. A 
custom marking template (Figure 1A) is provided to indi-
cate the location of the incision and �nal eCoin placement. 
Once the markings are made, the patient is prepped for the 
procedure with local anesthesia. The lower leg is then steri-
lized and draped. The custom marking tool is used again to 
remark the incision site and eCoin placement location. Once 
the incision is made, a custom sizing blunt dissection tool 
(Figure 1B) is used to create a pocket for device placement. 
The eCoin is then easily inserted into the pocket (Figure 2A), 
located above the tibial nerve. A layered closure technique 
is completed (Figure 2B). The patient is then �tted with an 
ankle support to provide gentle compression for 4 weeks. 
During this period, the patient is instructed to comply with 
provided aftercare instructions and materials in order to pre-
vent infection or eCoin device migration. After the 4-week 
healing duration, the eCoin device is activated.

RESULTS
A total of 133 patients across 15 study sites were implant-
ed with the eCoin device in a clinical trial. The mean implant 
time from incision to closure was 20.77 minutes (SD 9.08). 
The median implant time was 18 minutes. All of the patients 
were evaluated for wound healing approximately 2 weeks 
post implant. There was 1 related severe adverse event, an 
infection resulting in uncomplicated explant at a hospital 
setting. At the time of this writing, patients in the study have 
had the device implanted for an average of 56.9 weeks. The 
treatment is e�ective and sustainable as described in other 
abstract submissions.

CONCLUSION
We demonstrate the use of a safe method of subcutaneous 
tibial nerve stimulation implant placement that is done in 
the o�ce under local anesthesia. The procedure time is rel-
atively brief resulting in minimal adverse events in a large 
cohort.

FIGURE 1

FIGURE 2
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REMOVAL OF INTERSTIM TINED-LEAD USING 
STRAIGHT STYLET. DESCRIPTION OF A 
SURGICAL TECHNIQUE.
Agnello M1, Vottero M1, Bertapelle P1

1. Città della Salute e della Scienza di Torino - Unità Spinale Unipolare - Centro 
di neuromodulazione sacrale

INTRODUCTION
In Sacral Neuromodulation (SNM) therapy approximately 
20-30% of implanted patients need a surgical revision, while 
15-18% of them undergo a de�nitive explantation. Whatever 
the reason for quadripolar lead removal, it is estimated that 
up to 7.5% of procedures are associated with a lead dam-
age and consequently breakage. It is still unclear what the 
consequences of leaving fragments in the pelvis could be. 
Aim of our study is to describe the new technique we have 
been using for the last two years in our centre to remove the 
quadripolar lead, using the straight stylet disposable in the 
electrode kit.

DESIGN
We searched SNM database of our institution for all the pa-
tients that underwent a quadripolar lead removal from Janu-
ary 2018 to January 2020, using our standardized technique 
and after informed consent. The novelty of the technique 
consists in the use of the straight stylet, which typically 
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comes pre-packaged with the quadripolar tined-lead. The 
stylet gives the electrode greater sti�ness, reducing interac-
tions with surrounding tissues, probability of damage of the 
lead and its breakage during removal.

RESULTS
59 patients (41 women and 18 men) underwent a quadrip-
olar lead removal using our standardized technique from 
January 2018 to January 2020. 44 out of 59 patients re-
moved a tined-lead within 3 months from SNM-test, due to 
the absence of signi�cant bene�ts on symptoms (negative 
�rst stage SNM). In 15 patients the electrode was removed 
due to failure of de�nitive implant. Mean time from de�ni-
tive IPG implant to lead removal was 67.9 months (5.6 years). 
In 10 out of this cohort of patients, the lead was replaced, 
while it was permanently removed in 5 cases. Reasons for 
lead removal were a loss of e�cacy of SNM with no evidence 
of electrode displacement or malfunctioning (6 cases); a 
sub-optimal electrode position at X-ray or CT-scan (5 cases); 
pain (1 case); need for magnetic resonance for other clinical 
reasons (1 case); device malfunctioning (1 case); substitution 
of IPG 3023 model with an IPG 3058 model (1 case). We re-
corded only 1 case of lead-breakage during lead-removal in 
the whole population: a female patient with a quadripolar 
lead placed 18 years before, with an open technique and a 
surgical �xation on periosteum of sacral bone (non-tined 
electrode). Lead removal by gentle traction was not possi-
ble, and it was decided not to proceed with a deeper surgical 
extraction.

CONCLUSION
Quadripolar lead breakage during removal procedure is not 
uncommon. A few data about possible adverse e�ects of 
leaving fragments in the pelvis are available. Our technique 
has been safely used for the last 2 years in our centre, with no 
episodes of lead breakage or retained fragments, except for 
one non-tined electrode.

Funding Nothing to declare Clinical Trial No Subjects Human Ethics not 
Req'd The video describes a variant of a pre-existent surgical technique, 
with safe and approved surgical matherials. No new devices or instruments 
have been used. Informed consent about variant of the technique was 
acquired from all the patients before the procedure. Helsinki Yes Informed 
Consent Yes 
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NEW ADJUSTABLE ARTIFICIAL URETHRAL 
SPHINCTER (AUS) WITH AN ADDITIONAL 
STRESS BALLOON TO FURTHER IMPROVE 
TREATMENT OUTCOME IN MALE STRESS 
URINARY INCONTINENCE (SUI)
Sievert K1, Gunnemann A1, Ameli2, Huebner W2

1. Klinikum Lippe, 2. Landesklinikum Korneuburg

INTRODUCTION
The arti�cial urinary sphincter (AUS) became the gold stand-
ard to treat stress urinary incontinence (SUI) in the male. The 
reported success rate varies between 50 to 96%. Still, cer-
tain issues seem not to be solved. The recently released AUS 
Victo+ from Promedon® has been developed to solve these 
issues: faster reaction to stress, less episodes of urine loss, 
adjustable cu� to ensure the critical urethral closing pres-
sure in order to avoid atrophy of the corpora spongiosum.  
We demonstrate the Victo+ surgical procedure and show its 
safety and e�cacy.

DESIGN
We retrospectively reviewed data stored in a multi-center 
prospective database for 46 (average age:7 0± SD 7,5y) male 
patients with severe SUI. The causes of SUI were related to 
previous TURP, radical prostatectomy and even radiation re-
lated to prostate cancer.

In the lithotomy position through a midline perineal and in-
guinal incision, the one-piece Victo+AUS was implanted. Pa-
tients were followed from 11 (0,9 - 20,9) months. The essen-
tial features of operation are described. Primary successful 
operative measurements were de�ned as no complications 
and patient satisfaction. Successful treatment outcome was 
de�ned as no pad usage or reduction of pad usage > 50%.

RESULTS
No intraoperative complications occurred. Operative time 
was 63 (55-78) min. After 6 weeks the patient returned for 
activation. 18/36 patients became continent with the initial 
�lling, whereas the other patients needed additional �uid 
to reach a satisfactory outcome. The need for pads reduced 
from 6,4 ± 3,6 to 1,8 ± 1,8 pads/day. Overall patient satisfac-
tion was reported at 84%. The patients were also investigat-
ed with regard to their leakage while coughing. Related to 
the stress balloon, leakage while coughing was not seen in 
any of the patients.

CONCLUSION
The initial results of the Victo+ AUS demonstrates that it can 
be safely and e�ectively performed with promising results. 
The number of implants and the follow-up time is still small 
to make a �nal conclusion.
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ATOMS ADJUSTABLE SLING: COULD IT BE 
CONSIDERED AS AN EFFECTIVE OPTION FOR 
COMPLEX MALE STRESS INCONTINENCE 
CASES?

Calvo C1, Gonzalez R1, Sirebrenik A1, Morales C1, Bernal J2, Valderrama R2, 
Arenas J2, Dell'Oro A1, Bustamante C3, Saavedra A4

1. P. Universidad Catolica de Chile, 2. Complejo Asistencial Dr. Sotero del Rio, 
3. Clinica Alemana de Santiago/Universidad del Desarrollo, 4. P. Universidad 
Catolica de Chile - Clinica Alemana de Santiago/Universidad del Desarrollo

INTRODUCTION
Male stress urinary incontinence is a common complication 
after radical prostatectomy (4-74% at 12 months, depending 
on de�nition). Up to 5% of these patients will need surgery 
to regain continence. The arti�cial urinary sphincter (AUS) is 
the current gold-standard treatment, but it has considerable 
complication and failure rates. The slings are regarded as an 
option and their indications have been expanding. ATOMS 
(Adjustable transobturator male System ®) was created in 
2008. It has an adjustable cushion that compresses the bul-
bar urethra achieving continence rates between 64-95% 
with major (Clavien III) complications in 2-4%. The market 
value is 40% less than the AUS. Since it has a compressing 
mechanism, one might expect it to cause urinary retention 
when used in patients with underactive detrusor.

DESIGN
We present a complex clinical case in which ATOMS was suc-
cessfully implanted and we detail the surgical technique. 
This is a 70-year-old male, with right hemiparesis secondary 
to a stroke. Five years after radical prostatectomy with unde-
tectable PSA, he complained of stress incontinence using 6 
wet pads/day. Cystoscopy showed a patent anastomosis and 
a shortened hypotonic sphincter. Urodynamics con�rmed 
a stable underactive detrusor, with minimal residual activ-
ity. Nonetheless, the patient was able to achieve adequate 
bladder emptying using Valsalva. Unfortunately, patient’s 
impaired manual dexterity prevents him from manipulating 
an AUS’s pump but, yet, he demonstrated he was capable of 
self-catheterization. In this scenario, ATOMS was chosen as-
suming the risk of catheterization. Daily pad count, uro�ow-
metry, post-void residual, along with IPSS were used during 
the follow-up.

RESULTS
As shown in the video, after general anesthesia the patient 
is placed in the lithotomy position. A standard midline per-
ineal incision is carried out until bulbospongiosus muscle is 
exposed, but spared. Dissection on both sides of the mus-
cle is done, until ischiopubic rami are exposed along with 
transverse perineal muscle, creating a safety triangular area. 
The tunneller needles are passed through the medial supe-
rior angle of the obturator foramina and the mesh arms are 
pulled out to place the cushion compressing atop of the bul-
bospongiosus muscle. The cushion is �lled with saline and 
the port is placed under the dartos fascia in the scrotum. 
Estimated blood loss was 50 ml. Patient was discharged on 
postoperative day one, after Foley catheter is withdrawn and 
normal voiding is achieved. At 1-month follow-up, the pa-
tient is using no pads, with no need of self-catheterization 
and has a maximum �ow 24 ml/sec with a few drops leaking 
only when the bladder is full. Two mL of extra saline are in-
jected achieving complete dryness with no voiding symp-
toms at 6 months. Patient is fully satis�ed.

CONCLUSION
ATOMS adjustable sling is e�ective for male stress inconti-
nence, yet in severe cases. It can also have good results on 
complex cases, such as underactive detrusor or in patients 
who are not candidates for AUS. It should be considered as 
a part of the therapeutic armamentarium for male stress in-
continence.

REFERENCES
1. Esquinas C, Angulo J. E�ectiveness of Adjustable Transob-

turator Male System (ATOMS) to Treat Male Stress Inconti-
nence: A Systematic Review and Meta-Analysis. Adv Ther. 
2019;36(2):426-441

2. Doiron C, Saavedra A, Haines T, Nadeau G, Tu L, Morisset J, 
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tor Male System for Post-Prostatectomy Incontinence: A 
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CYSTOSCOPIC RESECTION OF SQUAMOUS 
METAPLASIA TO TREAT RECURRENT URINARY 
TRACT INFECTIONS
Tailor V1, Bhide A1, Rahim A1, Fernando R1, Digesu A1, Khullar V1

1. Imperial College NHS Trust

INTRODUCTION
We present a case study demonstrating a novel cystoscopic 
approach to the treatment of recurrent urinary tract infec-
tion (UTI).  UTIs are a common infection with symptoms of 
dysuria, frequency, urgency, suprapubic pain or haematuria.    
Recurrent UTIs is most commonly described as at least two 
episodes of symptomatic infection with pyuria or positive 
urine culture in 6 consecutive months or three infections in 
the past 12 months.  

UTIs are traditionally treated with antibiotics and prolonged 
courses of prophylaxis may be prescribed in patients with re-
current UTI.  However with the growing concerns of antibiot-
ic resistance and the era of antibiotic stewardship alternative 
e�ective approaches to recurrent UTI treatment are needed.

Patients with recurrent UTI often have ‘trigonitis at cystos-
copy’.  This is a poorly de�ned term but is associated with 
non-keratinising squamous metaplasia accompanied by 
minimal to severe degrees of in�ammation, oedema or cyst-
ic changes of the urothelial and lamina propria [1].  Non-ker-
atanising squamous metaplasia at the trigone however is a 
common �nding at cystoscopy and often warrants no fur-
ther management [2,3].  

Cystoscopic resection of trigonitis or squamous metaplasia 
is a novel treatment approach not previously described.

DESIGN
This is a case presentation of a 39 year old female presenting 
with a 1 year history of recurrent UTI.  She had had ten cul-
ture positive UTIs in this year.  Prior to the procedure she was 
experiencing regular dysuria, urinary frequency and urgency 
and three episodes of nocturia.  Urinary tract ultrasound was 
normal. 

She has been treated with repeated courses of oral antibiot-
ics and trialled a 3 month prophylactic course of antibiotics.    
The frequency of UTI was not improved with this treatment.  
The patient has no other PMHx.  

The patient underwent trans-urethral cystoscopic resection 
of trigonitis and squamous metaplasia under general anaes-
thesia.  Pre-operative urine analysis was carried out to ex-
clude active UTI. Prophylactic gentamicin was administered 
at the start of the procedure.  The bladder was distended 
using glycine. A monopolar cysto-resectoscope was used to 
resect or peel away the squamous metaplasia layer from the 

trigone.  The resected sample was removed from the blad-
der by trapping the specimen between the loop and the 
cystoscope and removing the cystoscope from the bladder.  
Fulguration was carried out for haemostasis and treatment 
of areas with increased vascularity over the trigone.  The 
bladder was emptied and re�lled 3 times to ensure adequate 
haemostasis.

Post-operatively the patient continued oral antibiotics for 
6 week.  Fosfomycin 3mg on alternate days was given for 
two weeks followed by 4 weeks of co-amoxiclav 625mg TDS.  
These antibiotics were selected based on patient tolerance 
and previous urine culture sensitivities.

RESULTS
Trans-urethral resection of the squamous metaplasia as 
demonstrated in the video lead to resolution of dysuria, noc-
turia and bothersome urinary frequency.  In the following 6 
months after completing this treatment the patient had had 
no further urinary tract infections.

CONCLUSION
Transurethral resection of trigonitis and squamous metapla-
sia can treat recurrent UTI with improvement in associated 
persistent lower urinary tract symptoms.  The presence of 
non-keratinising squamous metaplasia should not be dis-
missed in symptomatic patients particularly if additional ap-
pearances of oedema, increased vascularity or cystic chang-
es are visible.

REFERENCES
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PRIMARY BLADDER NECK OBSTRUCTION IN 
WOMAN - VIDEOURODYNAMIC EVALUATION 
AND SURGICAL TREATMENT
Fernandes A1, Cabral S1, Reis P1, Araújo J1

1. Andaraí Federal Hospital - Rio de Janeiro - Brazil

INTRODUCTION
- Primary bladder neck obstruction (PBNO) is a functional ob-
struction of the bladder caused by abnormal opening of the 
bladder neck during the voiding phase. A variety of symp-
toms may be present, including voiding symptoms such 
as hesitancy, poor stream, inttermitent stream, incomplete 
emptying and urinary retention; storage symptoms such as 
frequency, urgency, urgency incontinence and nocturia; su-
prapubic discomfort and urinary tract infection.

- The true prevalence of PBNO in women is not know. It is 
estimated that 4.6% to 16% of women presenting with ob-
structive voiding have PBNO (1,2).

- There are multiple theories as to the etiology of PBNO, in-
cluding �brous narrowing, hyperplasia, abnormal quantities 
of non-muscular connective tissue, abnormal morphologic 
arrangement of the detrusor/trigonal musculature and also 
increased sympathetic nervous system activity exerting an 
e�ect at the level of the bladder neck.

- The diagnosis can be made by videourodynamic which 
demonstrates high-pressure with low-�ow voiding.  Fluoro-
scopic image demonstrates obstruction at the bladder neck.

- Treatment options include conservative and pharmacolog-
ic management, and surgical intervention.

DESIGN
Case report:

Female, 60-year-old

Long-standing voiding symptoms (hesitancy, poor stream 
and intermittent �ow)

UTI in the last 10 years

Two episodes of urinary retention

Previous history:

Two vaginal labours

No cesarian, nor abortions

No pelvic surgery

Urologic evaluation:

Ultrasound: bilateral hydronephrosis

Videourodynamic (attached in the video presentation): 
high-pressure, low-�ow voiding dynamics with obstruction 
at the bladder neck and vesicoureteral re�ux (Fig 1). 

Qmax: 3ml/s

Pdet max: 148cmH2O

VV: 152 mL

PVR: 480 mL

RESULTS
Patient was submitted to bilateral transurethral incision of 
the bladder neck (attached in the video presentation).

Transurethral 5 and 7 o'clock incisions of the bladder.

The results were reviewed with follow-up of three months. 

There was marked symptomatic improvement after tran-
surethral incision of the bladder outlet. 

The peak urine �ow rate increased from 3.0 ml/s to 46 ml/s 
(Fig 2) and no signal of urinary incontinence.

CONCLUSION
Videourodynamic is a valuable tool that shows a relative 
high-pressure, low-�ow voiding with radiographic evidence 
of obstruction at the bladder neck and allow to make the dif-
ferential diagnosis with dysfunctional voiding.

In properly diagnosed cases, 5 and 7 o’clock transurethral in-
cision of the bladder neck is an e�ective procedure for relief 
of bladder outlet obstruction in woman.
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FIGURE 1

FIGURE 2
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CATHETERIZABLE CONTINENT CUTANEOUS 
DIVERSION WITH EXTENDED SPIRAL 
MONTI(ONEM): VIDEO PRESENTATION
Onem K1, Kart M2, Resorlu B2, Germiyanoglu R3

1. On, 2. O, 3. Ondokuz Mayis University, Department of  Neurosurgery, 
Samsun, Turkey

INTRODUCTION
In this video we de�ne and present surgical technique of ex-
tended spiral monti (ONEM) as a new continent cutaneous 
diversion in seventeen years old male patients with spinal 
dysraphism.

DESIGN
Lower abdominal midline incision was made and abdomen 
was opened. In order to put the autologous rectus fascial 
sling placement dissection was carried out to underneath 
urethra through between posterior bladder wall and rectum. 
Endopelvic fascia was opened bilaterally in order to visuali-
zation of bladder neck and urethra. 8,5 cm and 30 cm ileum 
was isolated for ONEM conduit and augmentation cystoplas-
ty. Both distal and proximal tip of 8cm ileal segment was cut 
into spiral shape and created 1.7 cm width, 6 cm length �ap. 
Than 5 cm middle segment was excise antimesenteric part 
of ileum over 16 Fr foley catheter with stapler. Spiral �aps 
were tubularized over 16 fr catheter and closed as a contin-
uation of middle part. 17 cm conduit was created (Figure-1). 
Fixation sutures was placed on anterior bladder wall and 
bladder was opened in sagittal axis direction. Urethral foley 
catheter and cystostomy were placed. Autologous fascial 
sling was placed underneath bladder neck. ONEM conduit 
was anastomosed on right bladder dome with submucosal 
tunnel creation. 30cm ileum was detubularized and hemi-
spheric shaped was created. Watertight anastomosed were 
done between bladder and hemispheric ileal segment with 
bladder with 3-0 polyglactin suture. ONEM conduit were 
anastomosed right side of umbilicus. Drain was placed and 
abdominal incision was closed.

RESULTS
Modi�ed extended spiral monti (ONEM) is e�ective and safe 
method.

CONCLUSION
Modi�ed extended spiral monti (ONEM) can be used for pa-
tients with NLUTD when need upper level placement of con-
duit for catheterizable continent cutaneous diversion. This 
conduit also suitable for obese neurogenic patients due to 
4,5-5 cm pedicle free channel on both tip of conduit.
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İllustration of ONEM conduit
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LAPAROSCOPIC PARTIAL NEPHRECTOMY FOR 
DELAYED-ONSET URINARY INCONTINENCE 
FOR DUPLEX KIDNEY AND ECTOPIC VAGINAL 
IMPLANTATION

Al�eri A1, Garcia Marchiñena P1, Zubieta M1, Gonzalez M1, Tejerizo J1, Favre 
G1

1. Hospital Italiano de Buenos Aires

INTRODUCTION
The duplicated renal collecting system with ectopic ureter 
draining in the proximal third of the vagina is a rare con-
genital anomaly that causes incontinence and urinary tract 
infections. It frequently occurs in association with a poorly 
functioning upper pole segment. The standard treatment is 
the upper pole heminephrectomy with ureterectomy.

Our objective is to describe an infrequent cause of urinary 
incontinence like an ectopic ureter draining into the vagina 
and its minimally invasive treatment.

DESIGN
A 23-year-old G0 female was referred to our hospital with 
complaints of continuous urine leakage not related to ef-
forts or urgency for the past four years. Treated in another 

center with a transobturator sling with unfavorable results. 
She used four daily-pads and had urinary frequency every 1 
hour. She never had urinary tract infections.

Cystoscopic evaluation of the lower urinary tract and uro-
dynamic evaluation of bladder and urethral function were 
normal. Also had gynecological exam without particularities. 
CT scan revealed a dysplastic duplex kidney located at right 
upper-pole unit, drained by a dilated ureter extending to the 
vagina. Upper pole heminephrectomy with ureterectomy 
was performed. Exploration of the right kidney demonstrat-
ed a dysplastic upper-pole segment with a draining dilated 
ureter.

RESULTS
Mean surgical time was 80 minutes. Postoperative hospital 
stay was 2 days. Pathological anatomy informed stromal �-
brosis and chronic in�ammation. Following surgical inter-
vention, the patient reported immediate and complete reso-
lution of urinary incontinence and signi�cant improvement 
of her quality of life.

CONCLUSION
Ectopic ureter should be considered in case of persistent 
urinary leakage, specially in young women. Laparoscopic 
upper-pole heminephrectomy with ureterectomy for an ec-
topic ureter is safe and reproducible and o�ers bene�ts of 
laparoscopic surgery.
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