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LABORIE SYMPOSIUM
When, how and why should I use 

urodynamics in my clinical practice? 

Prof. Enrico Finazzi Agrò

Dept. of Experimental Medicine and Surgery
Tor Vergata University

UOSD Functional Urology
Tor Vergata University Hospital
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Programme

• Introduction (Enrico Finazzi Agrò)

• Good Urodynamic Practice (Peter Rosier)

• The role of urodynamics in male LUTS and OAB, 
female incontinence and neurogenic (Enrico Finazzi 
Agrò)

• Group work (25 minute) (Ruth Kirschner Hermanns, 
Gommert Van Koeveringe, Ulrich Mehnert

• Wrap up of group work 

• Closing remarks (Peter Rosier)
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New ICS documents on 
Good Urodynamic Practices
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International Continence Society Good Urodynamic 
Practices and Terms 2016.

Urodynamics is as 
reliable as the person that 

evaluates and reports it…

Paragraphs: GUP2016 

Introduction

Definition of terms

Patient information and preparation (for invasive UDI)

Urodynamic practice protocols

Pre- testing information 

Practice of uroflowmetry

Practice of cystometry
• Filling rate; Sensations; Transducers and catheters; Abdominal 

pressure; Position; Repeat tests

Practice of pressure flow studies
• ‘suggested’ terms 

Technical and clinical quality control

Urodynamic graphs and report

Florence 2017

Terms:

ICS Standard Urodynamic Test (ICS-SUT): 
• Uroflowmetry and PVR plus transurethral cystometry and 

pressure-flow study plus PVR:
• All performed in the patient’s preferred or most usual position; usually 

comfortably seated and or standing if physically possible. The patient(s) 
may be reported as having had an ICS standard urodynamic test’.

ICS-SUT may be supplemented 
• with EMG

• with imaging (VIDEO)

• with continuous urethral pressure(s)

• with urethral pressure profile measurement

• Cystometry may be done via a suprapubic catheter 

• specify supplements.

ICS Standard Urodynamics Protocol (ICS-SUP) 
includes: 

• An ICS-SUT plus clinical history (a valid symptom and bother 
score), relevant clinical exam and a (3 days-) bladder diary.

Florence 2017
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Scientific report:

ICS-SUT ICS-SUP

Flow PVR Cystometry Pressure flow PVR History / score Diary

Patient information and preparation of the 
patient for invasive urodynamics:
What is a urodynamic investigation

What is the usefulness of urodynamics; why is it done

What are the different steps of urodynamic investigation and how they are performed (e.g. uroflowmetry, cystometry, 
urethral pressure measurement and pressure-flow)

Additional information including length of the investigation, sterility of relevant parts of equipment, lack of ‘injections’

How are dignity, communication and comfort during the investigation maximized

What the patient should do before the test (e.g. arrive, if possible, with a full bladder for uroflow if possible and 
an empty bowel.)

What are the symptoms that may occur following the investigation, what do these indicate and how can they 
be handled or prevented; e.g. the fact that mild discomfort, frequency, dysuria and haematuria may be 
experienced; and a urinary tract infection may rarely develop

Whether the patient should continue medication before the test, or (what) not. 
• Note: This should be individualized, e.g. with a tick box or a written instruction of the 

requester.

What the patient should do after the test 
• e.g: Immediately drink one portion of ½ - 1L extra fluid to ensure prompt voiding again, thus to rapidly relieve the 

urethral irritation. 

• And also: All usual activities are permitted again.

Florence 2017

Technical and clinical quality control during 
invasive urodynamics.

Recommendations

The WG recommends that everyone performing or evaluating urodynamics is 
able to recognize usual pressure patterns and is able to perform continuous 
quality control during the test. 

The WG recommends that training and a process of continuous knowledge 
maintenance as the base for performing (standard good-) urodynamic practice 
should be established.

Terms related to the cystometry observations and evaluation:

Florence 2017

Terms related to cystometry observations and 
evaluation

Most common features, artefacts and errors:

• Initial resting pressure (NEW)

• Poor pressure transmission (NEW)

• Dead signal (NEW)

• Pressure drift (NEW)

• Expelled catheter (NEW)

• Catheter flush (NEW)

• Tube knock (NEW)

• Pump vibrations (NEW)

Florence 2017
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• Cough pressure peak (NEW)

• Urodynamic stress test (NEW)

• Leak point pressure (NEW)

• Cough associated detrusor overactivity (NEW) .

• Position change (NEW)

• Rectal contractions (NEW)

• Dropped pabd at Void (NEW

• Straining (NEW)

• After-contraction (NEW)

Florence 2017

Urodynamics is as 
reliable as the person that 

evaluates and reports it…

The urodynamic graphs and the urodynamics report

Recommendations

The WG recommends that, in addition to the GUP2002 standard 
urodynamic graph, a [cited form ST1997] ‘plot of detrusor pressure 
against flow rate during voiding’ is provided according to the 
example in ST1997.

For the ‘ICS-SUT’ the WG recommends both (NEW) an 

• ‘ICS standard urodynamic (time based) graph’ (1cm/min, 2,5cm/min)
• as well as an 

• ‘ICS standard pressure-flow plot’ 

• to be required elements in the ICS standard urodynamics report.

Florence 2017

The WG recommends furthermore to report:

Uroflowmetry: Voiding position and representativeness as reported by 
the patient (especially if not). 

Introduction of catheters: sensation; (if occurring; pain), muscular 
(pelvic or adductor) defence and -perceptible unusual- obstruction(s) 
during insertion.

Position during cystometry.

Patient’s ability to report filling sensations and or urgency and 
or urine loss.

Method of urodynamic stress test (if applicable).

Pressure-flow: position and representativeness as reported by the patient.

Florence 2017

Accessory tests or measurements (if applicable -no further standard).

Overall judgement of the technical quality and the clinical reliability of the test 
as judged by the investigator.

Representativeness of the test protocol to reflect the ‘usual LUT behaviour’ as 
reported by the patient.

Diagnosis:
• Filling sensation diagnosis or urodynamic condition (ST2002).
• Cystometry (detrusor) pressure pattern diagnosis

• Volume /capacity

• Pressure-flow diagnosis (compared with uroflowmetry) includes:
• Bladder outlet function, or (grade of) outflow obstruction

• Detrusor contraction,

• Voiding efficiency diagnosis (Void%).

The WG recommends development of an 

ICS standard urodynamics report -template.

Florence 2017

Werner Schaefer; Department of Medicine (Geriatrics), University of Pittsburgh, Pittsburgh, PA, USA

Gunnar Lose; University of Copenhagen Herlev Hospital, Herlev, Denmark

Howard B Goldman; Glickman Urologic and Kidney Institute Cleveland Clinic, Lerner College of 
Medicine, Cleveland, OH, USA

Michael Guralnick;Medical College of Wisconsin Milwaukee, WI, USA 

Sharon Eustice; Peninsula Community Health, Cornwall, UK

Tamara Dickinson; UT Southwestern Medical Center Dallas, TX, USA

Hashim Hashim;Bristol Urological Institute Bristol UK

Florence 2017
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The WG expresses the hope that implementation of this 
Good Urodynamic Practices helps to increase the 
individual clinical, as well as the research quality of 
urodynamics.

Florence 2017

Conclusion
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LABORIE SYMPOSIUM
When, how and why should I use 

urodynamics in my clinical practice? 

The actual role of urodynamics

Prof. Enrico Finazzi Agrò

Dept. of Experimental Medicine and Surgery
Tor Vergata University
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FEMALE INCONTINENCE

2

“Based on the above evidence, we conclude that urodynamics
does not have any add-on value as long as detailed office eval-

uation is carried out prior to primary SUI surgery in women
with isolated SUI or stress-predominant MUI who have a

normal bladder capacity and PVR.” 

only office evaluationurodynamic testing

Urodinamica: USI

Inclusion criteria:
• history of symptoms of SUI for at least 3 months

• stress or mixed incontinence (if SUI prevalent)

• a post-voiding residual urine volume of less than 150 ml

• a negative urinalysis or urine culture

• a clinical assessment of urethral mobility

• a desire for surgery for SUI

• a positive provocative stress test

Exclusion criteria:
• previous surgery for incontinence

• history of pelvic irradiation

• pelvic surgery within the previous 3 months

• anterior or apical pelvic-organ prolapse of 1 cm or more distal to 

the hymen

2708/4083 (66,3%): complicated patients

1375/4083 (33,7%): uncomplicated patients
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740/2053 (36%) patients considered "uncomplicated" 
according to the definitions used in the VALUE trial

2016 Sep;35(7):809-12

740/2053 (36%) 

uncomplicated

patients

2016 Sep;35(7):809-12

1375/4083 (33,7%): uncomplicated patients

CHOICE OF OPERATION / 

SURGICAL TECHNIQUE

RPTS  > TOTS  IN PATIENT WITH ISD 

AT 6 MONTHS AND AT 3 YEARS.

cut-off of:

20 cm H2O for maximum urethral closure pressure (MUCP)

60 cm H2O for valsalva leak point pressures (VLPP)
Schierlitz L, et al.; Three year follow-up of tension-free vaginal tape 

compared with transobturator tape in women with stress urinary 

incontinence and intrinsic sphincter deficiency. Obstet Gynecol 2012;

Richter HE,et al. Retropubic versus transobturator

Midurethral slings for stressincontinence. N Engl J Med 2010;

TOTS > RPTS IN PATIENT WITH VD

Houwert RM,et al. Risk factors for failure of retropubic and

transobturator midurethral slings. Am J Obstet Gynecol 2009;

Gamble TL, et al. Predictors of persistent detrusor overactivity

after transvaginal sling procedures. Am J Obstet Gynecol 2008;

TOTS > RPTS IN PATIENT WITH DO, URGE  AND UI

PREDICTION OF POSTOPERATIVE 

URGENCY,URGENCY INCONTINENCE 

AND VOIDING DYSFUNCTION

Hong B, et al. Factors predictive of urinary retention after a tension-free 

vaginal tape procedure for female stress urinary incontinence. J Urol 2003;

Jain P,et al. Effectiveness of midurethral slings in mixed urinary incontinence: 

systematic review and metaanalysis. Int Urogynecol J 2011;

Lee JK, et al. Persistence of urgency and urge urinary incontinence in women with 

mixed urinary symptoms after midurethral slings: a multivariate analysis. BJOG 2011;

Lee JK, et al. Which women develop urgency or urgency urinary 
incontinence following midurethral slings? Int Urogynecol J 2012

PREDICTION OF FAILURE

Nager CW,et al. Baseline urodynamic predictors of treatment

failure 1 year after mid urethral sling surgery. J Urol 2011;

Stav K, et al. Risk factors of treatment failure of midurethral sling 

Procedures  for women with urinary stress incontinence. Int Urogecol J 2010;

Urodynamics
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• Recommendations (Grade 2)

• The committee recommends to consider to 

manage a patient with SUI-S without UDS 

diagnosis…

• The committee recommends to consider to 

manage a patient with SUI-S with UDS diagnosis 

when clinical signs of not typical or not 

uncomplicated or complex SUI exist.

“In complex, complicated patients, 

preoperative UDS may be particularly helpful”

Urol Clin N Am 41 (2014) 353–362

Treatment subsequent to UDS was 

highly associated with diagnosis 

(p < 0.0001).

Women who received treatment 

concordant with their UDS findings were 

more likely to report an improvement in 

bladder symptoms (57% vs 45%; 

p = 0.02) and ICIQ-OAB sf scores (0.5 

points, 95%CI: 0.1 to 0.9; p = 0.02).

MALE LUTS

18
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URODYNAMICS IN MEN

• Due to the invasive nature of urodynamic testing 
due to catheter placement, computer-urodynamic 
investigation is generally only offered once 
conservative treatment has failed. 

INVASIVE URODYNAMICS

SUCCESS AFTER TURP

• Related to presence of BPO

• Related to absence of detrusor underactivity

• Reduced by presence of detrusor overactivity

Seki N: Neurourol Urodyn 2006
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Effect of  preoperative urodynamic detrusor
underactivity on transurethral surgery for benign
prostatic hyperplasia: a systematic review and meta-
analysis

Kim et al. J Urol 2017 https://doi.org/10.1016/j.juro.2017.07.079

NEUROGENIC INCONTINENCE

27

28

What could you find with urodynamics?

 Should urodynamics (UD) ONLY reproduce the 

symptoms?

 NO! UD should investigate the presence of any

dysfunctions of the LUT…

29

What could you find with urodynamics?

 If a patient is incontinent UD can provide informations on 

the type and severity of incontinence, but as well on:

– Bladder sensation

– Bladder capacity and compliance

– Detrusor function during the filling phase

– Intravesical pressure during filling phase

– Reflux, Diverticula, Christmas tree shaped bladder (Video)

– Detusor function during voiding phase

– Flow rate

– Obstruction (anatomical/functional, DSD)

– Bladder neck/urethral opening (Video)

30
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What could you find with urodynamics?

 Several infomations on LUT function and dysfunction(s)

 Findings of Urodynamic tests be difficult to anticipate 

from clinical assessment alone in NLUTD (LOE 2) (ICI)

 Pressure development in the bladder is one of the 

important parameters to be studied and high leak point 

pressure is a risk factor for renal deterioration (LOE 2). 

(ICI)

• “For the pressures, most authors refer to 
the paper of Wang et al. This study was 
done in children with myelodysplasia, and 
in this group the crucial detrusor LPP was 
40 cmH2O: >40 cmH2O deterioration of 
the UUT could be expected in 89%, if 
below in only 10%.”

Wang SC, McGuire EJ, Bloom DA: J Urol 1988

UD in SCI pts

33

Group 1

(no VUR)

57 people

Group 2

(VUR)

11 people

pValue

Cistomanometric capacity (ml), mean (SD) 447.5 (117.6) 243.5 (140.7) <0,0001

First IDC volume (ml), mean (SD) 279.8 (122.5) 146.8 (95.1) 0,001

Maximum det pressure (cmH2O), mean (SD) 39.6 (25.3) 77.2 (45.8) 0,0003

DO-DLPP (cmH2O), mean (SD) 41.2 (24.9) 61 (31) 0,025

Finazzi Agrò et al: EAU 2017

Pts presenting a DO-LPP ≥40 cmH2O had more than 3-fold higher risk of VUR
in comparison to pts presenting a DO-LPP <40 cmH2O (28% vs. 9%)

Urodynamics in spinal cord injury pts

 No specific reports about the optimal frequency and techniques 
of follow–up

 Perform the first exam (possibly video-UD) as soon as possible 
after the end of spinal shock phase

 Perform urodynamic testing at 6 months and 12 months after the 
injury (LE 4, EO).

 Then, a yearly exam is preferable in SCI patients with cervical and 
thoracic injury for the first 5 years, deferring it to one in 2 years 
after attaining a low-pressure reservoir with continence and 
complete emptying.

 In case of lumbar injury, urodynamics are done yearly for the first 
2 years and once in 2 years thereafter (LE 4, EO) (17).

 Maximal attention should bring to patients with incomplete 
suppression of detrusor overactivity and in those who empty their 
bladders by reflex voiding. 
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MALE INCONTINENCE

37

Utility of Urodynamics

• Demonstrate/Categorize SUI

• Quantify SUI

• Rule out DO/Reduced compliance

• Rule out DU/BOO

• Appropriate choice of surgical technique ?

Utility of Urodynamics

• Demonstrate/Categorize SUI

• Quantify SUI

• Rule out DO/Reduced compliance

• Rule out DU/BOO

• Appropriate choice of surgical technique ?

Male urinary incontinence after

radical prostatectomy

• Most common UDS abnormalities

– Urethral sphincter insufficiency (88%)

– DO, neo bladder neck obstruction, impaired 
detrusor contractility

Groutz A: J Urol 2000

• DO present in 34% of UI patients and only 
in 5% of non UI patients 

Dubbelman Y: Neurourol Urodyn 2012

Utility of Urodynamics

• Demonstrate/Categorize SUI

• Quantify SUI

• Rule out DO/Reduced compliance

• Rule out DU/BOO

• Appropriate choice of surgical technique ?
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Utility of Urodynamics

• Demonstrate/Categorize SUI

• Quantify SUI

• Rule out DO/Reduced compliance

• Rule out DU/BOO

• Appropriate choice of surgical technique ?

Success by Pre-op Pad Weight 
19

15

13

9

7

3

6

1

0

5

10

15

20

0 - 250 251 - 500 501 - 750 > 750

Total (n)

Success (n)

78.9

%

69.2%

42.9%

16.7%

Patient

s
(n)

Pre-operative Pad Weight (gm)

Success - 75.8% chance if preoperative pad weight < 496 gm

Odds of a successful surgery if pad wt < 496 gm are 7X greater than

odds of successful surgery if pad wt > 496 gm 

Huckabay et al AUA 2005
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ICI 2016 Recommendations 

(Grade 3)

• This committee recommends that UDS 

should be performed when RRP UI has not 

spontaneously improved and conservative 

measures have failed.

• The committee recommends that UDS for 

patients with RRP UI is not only done to 

evaluate USUI but that it is also done 

specifically to evaluate bladder storage 

function. 
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Urodynamic Cases in 
Neuro-Urology

Ulrich Mehnert, MD, FEBU
Neuro-Urology

Balgrist University Hospital

University of Zürich

Zürich, Switzerland

Neuro-Urology Case I

• 40y male, SCI sub L2, AIS B after car accident in 2009

• Open removal of bladder stones in Libanon 2012

• War refugee from Syria

• 3 years escape journey through Syria,Turkey, Greece, and 

Croatia

• Self-supply with indwelling catheters

• First consultation in our department 09/2015

• Several bladder stones 2cm in ultrasound and cystoscopy

Seite 1

Neuro-Urology Case I

Seite 2

Neuro-Urology Case II

• 61y, male, traumatic Tetraplegia C5, AIS C

• Before Botulinumtoxin A Intradetrusorinjections (200 units Botox)

Seite 3

Neuro-Urology Case II

• 61y, male, traumatic Tetraplegia C5, AIS C

• After Botulinumtoxin A Intradetrusorinjections (200 units Botox)

Seite 4

Neuro-Urology Case III

33y, female, traumatic cauda equina after ski/snowboard accident

Seite 5
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