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 Pubo-urethral

 Urethro-pelvic

 Vesico-pelvic (Pubo-cervical)

 Cardinal.

 

 

 1) Pubo-urethral

 2) Urethro-pelvic

 



 3) Vesico-pelvic fascia.

 4) Cardinal ligament.

 

 

 

 

•Proximal Half of the 
urethra:

•Intra-abdominal
•passive continence

•Distal half of the urethra:
•Area of sphincteric 
activity
•Active continence

 

 

 

 



 1) Central Defect:

 Bladder herniation in midline

 2) Lateral defect (Para-vaginal):

 Sliding hernia of both the bladder and vesico-pelvic 
fascia.

 3) Combination (most common):

 

 

 Uterine prolapse

 Cystocele
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Surgery for low fistula 

Disclosures 

• No relevant disclosures 

Goals  

• Understand the specific nature of 

vaginal fistula repair 

• Understand the surgical principles of 

fistula repair and prevention of post-

operative stress incontinence 
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• The obstructed labor complex 
– Delay in deciding to seek help 

– Delay in arriving at the health care facility 

– Delay in receiving adequate care 

 

• (Sexual abuse, rape, accidents) 

 

• (Traditional practices) 
– Gishiri cutting, infibulation 

 

• Injuries sustained during operative interventions 
– Forceps, cesarean section 

– Most prevalent cause in the Western world 
• Hysterectomy, gynecological procedures 

 

Impacted stone Urethral loss Bladder base prolapse 

Circumferential fistula  
Bladder mobilisation  

Urethro-vesical anastomosis 

Courtesy of K. Waaldijk 
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Vesicovaginal fistula 

AFRICA  

• Etiology 

– Obstetric etiology 

– Sexual aggression 

– Traditional practices 

• Large series 

• Basic surgical repairs 

– Simple >80% 

– Complex >50% 

• Prevention as biggest 

challenge  

EUROPE 

• Etiology 

– Iatrogenic 

– Radiation induced 

– Litigation 

• Small series 

• Complex surgical procedures 

– Outcome >90% 

• Avoiding litigation and 

achieving 100% success 

Obstructed 
labor injury 
complex 

Gynecological 

Orthopedic 

Neurological 

Social 

Gastrointestinal 

Skin 

problems 

UROLOGICAL 
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Clinical diagnosis 

 

-Location 

-Size 

-Urethral involvement 

-Scarring 

-Ureters 

-Posterior wall  

Surgical Atlas Vesico-vaginal fistula. Chapple C. & Turner-Warwick W.; BJUI 2005, 95:193-214 
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T2 
STIR 

Clinical examination under anesthesia 

Simple, accessible fistula 
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N=37 from 1980-1995 for 11 authors! N=37 from 1980-1995 for 11 authors! 
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N=210 

 

Some patients need more than 1 attempt 

N=210 

 

Some patients need more than 1 attempt 

Surgical Atlas Vesico-vaginal fistula. Chapple C. & Turner-Warwick W.; BJUI 2005, 95:193-214 

Abdominal approach Abdominal approach 

Surgical Atlas Vesico-vaginal fistula. Chapple C. & Turner-Warwick W.; BJUI 2005, 95:193-214 
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Surgical Atlas Vesico-vaginal fistula. Chapple C. & Turner-Warwick W.; BJUI 2005, 95:193-214 

Surgical Atlas Vesico-vaginal fistula. Chapple C. & Turner-Warwick W.; BJUI 2005, 95:193-214 

N=43! N=43! 
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Vaginal Fistula repair  Vaginal Fistula repair  

• Identifying the fistula 

• Gaining access and exposures 

• Incision, dissection and mobilisation 

• Closure of the fistula 

• Continence 

• Post-op care 

• Identifying the fistula 

• Gaining access and exposures 

• Incision, dissection and mobilisation 

• Closure of the fistula 

• Continence 

• Post-op care 

Gaining access and exposure Gaining access and exposure 

• Traction sutures  

• Specula 

• Episiotomy 

• Blue dye 

• Catheter/sound 

Incisions  Incisions  

• Latzko / circumferential incision  

• J-shaped incision 

• Horizontal incision at fistula base  
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Circumferential  incision  Circumferential  incision  

J shaped incision  
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Horizontal incision at fistula base 

Identify ureters if needed and possible and catheterize them 

Anterior dissection 

as wide as needed  

Entering Retzius’ space 

if needed  
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Tension free closure  Supporting stitches 

of pubocervical fascia  or sling procedure 

Surgical Atlas Vesico-vaginal fistula. Chapple C. & Turner-Warwick W.; BJUI 2005, 95:193-214 

Sheriff Mourad et al. 2010 

 

? ? 

Closure of the fistula  Closure of the fistula  

• No need to resect the fistula tract ! 

• Absorbable sutures 2/0 

• Strong bites in pubocervical fascia, no 

need to close the urothelium separately 

• Single layer, separate sutures 4mm 

apart 

• Martius flap is optional 

• Supporting sutures can be used 

• Check watertight closure 
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MARTIUS FLAP 

Complex fistula Complex fistula 

 Postoperative incontinence 
◦ Urethral involvement  OR 8.4 
◦ Large size: for each cm  OR 1.34 
◦ Vaginal scarring   OR 2.4 
◦ Low bladder capacity  OR 4.1 

 

 Principles of closure 
◦ Same as for simple fistula 
◦ Additionally 

 Maintain urethral length 

 Urethra <2.4cm, urethral defect > 4mm: add slingprocedure 

 If done so: reduction of postop incontinence by 50% 

Browning 2004, 2006, Waaldijk 1994 
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Suburethral fibro-muscular sling  Suburethral fibro-muscular sling  

-Bilateral lateral vaginal 

wall tissue 

-Vascular  

- bring over midline and 

suture 

Urethra without support  Dissection of fibromuscular flap  



4-6-2012 

19 

Prevention of incontinence II A a 

Waaldijk 2008 

Post-op care  Post-op care  

• Bladder drainage 10-14d 

• Preferably silicon catheters 

– Larger internal diameter 

• High fluid intake 

– Prevent cloth formation, hematuria 

• No need for standard antibiotics  

• Supervise/train  nursing staff 

• Provide pelvic floor therapy  
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Dirk De Ridder, MD, PhD, FEBU 

University Hospitals K.U.Leuven, Belgium 

St. Luc Hospital, Kisantu, RD Congo 

Ureterovaginal, uterovaginal and 

other rare fistula 

Utero-vesical fistula 
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Epidemiology of iatrogenic fistula 

• Fistula cause 

– Gynecologic surgery  82% 

– Obstetric procedures 8% 

– Irradiation    6% 

– Trauma    4% 

 

Lee 1988 

Continuous discharge from vagina or wound / decreased urine output should raise 

strong suspicion of an obstetric fistula  

 

3 

Routine inspection to assess integrity of ureter in difficult cases with extensive 

adhesions, bleeding, and in individuals with difficult access is recommended  

2 

If injury is suspected dissection of the ureter should be performed if necessary 

aided with retrograde passing of a stent or injection of indigo carmine dye to 

localise the site of injury  

 

3 

Routine use of Cystoscopy to check ureteric integrity is cost effective in complex 

cases and very difficult dissections  

 

3 

ICI 2012 

Bladder injuries 

Ureteric injuries 

41/25987= 1,6/1000 41/25987= 1,6/1000 
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Epidemiology 

• Incidence 

– Hysterectomy for benign disease  

• 1.3% bladder injury , <1% ureteral injury 
– Higher risk for larger cystotomies, larger 

uterus and more operative bloodloss 

• No difference between open or 
laparoscopic 

• 50% of fistula complex 

– 1/3 also ureteral reimplantation  

Song 2011, Chapron 1996, Duong 2009, Mondet 2001 

Risk factors 

• Cancer  

• inflammation 

• endometriosis 

• previous surgery 

• radiation therapy 

• cervical myomas  

• Broad ligament myoma 

• inadequate incision 

• inadequate retraction 

• inadequate lighting 

• inexperienced Surgeon 
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Ureterovaginal fistula 

Recommendations 

Suspect fistula after pelvic surgery if fluid leak or renal dilatation 
occurs 

A 

Analyse fluid leak after pelvic surgery for creatinine level A 

Persistent ureterovaginal fistula should be repaired by open 
techniques 

A 

Laparoscopic or robotic treatment for persistent ureterovaginal 
fistula can be offered according to availibility and competence 

B 

Surgeons should be competent at identifying, preserving and 
repairing the ureter 

A 

Do not use ureteric stents as prophylaxis  B 

Conservative and endoluminal treatment as initial treatment B 

Evidence statements 

The risk of injury to the bowel or urinary tract and of 
subsequent fistula formation is higher in women with 
malignant disease undergoing radical surgery than in 
women with benign disease undergoing simple surgical 
procedures 

3 

Several modifications to convention radical hysterectomy 
are described, although they have not consistently been 
shown to mitigate this risk 

3 
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Bilateral ureteral obstruction 

 

Unilateral psoas hitch of both ureters 

PSOAS HITCH 
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BOARI FLAP 

Post –operatively 

 reflux 1/18 

 no obstruction 
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Vaginal ureteral reimplantation  
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Urethrovaginal fistula 

Traumatic Iatrogenic Medical  

Direct trauma Bulking agents Beçhet’s disease 

Foreign body Sling surgery   

  Urethral diverticula 

repair 

  

  Catheterisation    

  Irradiation    

Succes rates 

Author  N 

patients 

Success at 

first surgery 

Success at 

second 

surgery 

  

Blaivas 24 79%     

Goodwin 24 70% 92%   

Lee 50 92% 100%   

Keetel 24 87.5%     

Pushkar 71 90.1% 98.6% 52% 

incontinent 

Benchekroun 186 53%   Mostly 

obstetrical 

Henriksson  6 67% 100%   

Kumar 43 95.4% 100%   

Urethrovaginal fistula 

Urethrovaginal fistula repair may necessitate secondary surgery C 

A vaginal approach to urethrovaginal fistula repair is most commonly 

used 

C 

Post-operative stressincontinence can occur despite successful fistula 

closure 

C 

A vaginal advancement flap is sufficient to cover the fistula closure 

site, but low level evidence exists that pedicled vaginal skin and 

bulbocavernosus flaps can be used as alternatives or when there is 

considerable tissue loss and in urethral reconstruction  

C 

Although only low level evidence exists, the Martius flap is commonly 

used as interposition material to protect the fistula closure site 

C 

Alternative autologous interposition material can be used D 
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Radiation fistula 

Vesico-perineal fistula after radiotherapy  

Epidemiology 

• Irradiation 

– Higher in post-op EBRT then in 

brachytherapy  

• 1.9% vs 0.8% 

– No clear predictive factors 

Kucera 1984; Biewenga 2010 
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Evidence statements radiotherapy related fistula 

 

The rate of fistula formation following radiotherapy for 
gynaecological cancer appears to be of the same order as that 
following surgical treatment 

3 

The risk of fistula formation following radiotherapy for locally 
recurrent malignancy is higher than following its use in primary 
disease 

3 

The use of neoadjuvant or adjuvant therapies is likely to be 
associated with a greater risk of fistula development than the 
primary treatment alone 

3 

The development of fistula following radiotherapy for primary 
treatment should trigger a search for evidence of tumour 
recurrence 

4 

Radiation fistula 

Whilst diversion is used more widely in radiation-associated fistulae of all 
types, there is low level evidence that repair procedures can achieve 
successful fistula closure and continence in appropriately selected cases 

C 

Where urinary and/or faecal diversion is required, attempts should be 
made to avoid using irradiated tissues wherever possible, and to 
minimise the potential for anastomotic complications 

 

C 

There is low level evidence to support the use of interposition grafts 
when repair of radiation-associated fistula is undertaken 

 

C 

N=210 

 

Some patients need more than 1 attempt 

N=210 

 

Some patients need more than 1 attempt 



4-6-2012 

11 

WHO classification 2006 

Simple fistula with good 

prognosis 

 

– Single fistula < 4cm 

– Vesicovaginal fistula 

– Closing mechanism not 

involved 

– No circumferential defect 

– Minimal tussue loss 

– Ureters not involved 

– First attempt to repair 

Complex fistula with 

uncertain prognosis 

 

– Fistula > 4cm 

– Multiple fistula 

– Rectovaginal, mixed fistula, 

cervical fistula 

– Closing mechanism involved 

– Scarring 

– Circumferential defect 

– Extensive tissue loss 

– Intravaginal ureters 

– Failed previous repair 

– Radiation fistula 

Leakage of urine from vagina/perineum 

Clinical examination 

Urethro-cystoscopy 

Imaging ( Xray/CT/ MRI, US) 

Evaluate upper urinary tract 

Clinical examination 

Urethro-cystoscopy 

Imaging ( Xray/CT/ MRI, US) 

Evaluate upper urinary tract 

Primary  simple Recurrence  Post-irradiation  

Vaginal repair  

Consider timing 

Martius flap 

optional 

Vaginal repair 

or  

other approach 

2-3 months  

Martius flap or 

Interposition 

flaps 

Vaginal repair 

or other 

approach 

6-12 months  

Martius flap 

Assess fistula closure & assess continence status 

Primary complex 

Vaginal or other 

approach 

Consider timing 

Use interposition 

flaps 

Ureteric 

fistula 

( see 

algorithm)  

VVF 

Consider  

catheter 4-12w 
If small, consider  

catheter 4-12w 

Ureteric fistula 

Endoluminal technique  

(stenting, nephrost) for  

at least 6 weeks 

Re-evaluate for fistula closure, ureteric 

obstruction  

Persisting fistula  

or ureteric obstruction  
Healed 

Ureteric reimplantation (open, laparoscopic or 

robotic) 

Unable to stent 

(initially)... 
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New type of fistula  

• Mesh and sling related fistula 

– Bladder 

– Urethra 

– Bowel 

– uterus 

Mesh erosion into bladder and uterus 

Conclusions 

• Rare and complex fistula can be 

difficult to treat 

– Team approach 

– Reference centers 

– Document all steps in the decision making 

and treatment 
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Sherif Mourad, MD 

1. Do we really need more fistulae surgeons? 

2. Any advantage of having the fistula fixed 
from the very first time? 

3. Are VVF repair results good right now? 

4. Is there any room for improvement? 

 

 

 Problem Magnitude: 
◦ WHO  2003 estimation: 

 2 million women  with VVF 

 50-100 thousands are affected yearly. 

 

 Treatment  surgical 

 Waiting time: 
◦ 1-2 years 

 Training programs for fistulae surgery 

 

 First repair success rate: 70-90% 

 2nd repair success rate: 50-60% 

 > than 2 procedures: <40% 

 Success rate of uncomplicated   70-80% 

 Success rate of complicated VVF  50-60% 

 Definitely yes: 
◦ Improve surgical skills. 

◦ Improve working environment.  

◦ Improve general condition of the patient. 

◦ New concepts  fibrin glue 
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1. Recurrence/ Residual / De-Novo!! Fistulation. 

2. Infections: wound, UTI and Pyelonephritis and 
Urosepsis 

3. Voiding Dysfunction : Outlet obstruction (meatal 
stenosis, Urethral stricture, BNO) 

4. Bladder contracture/dyfunctionalization 

5. Ureteric obstruction  

6. Sexual dysfunction 

7. Vaginal Stenosis 

8. Infertility 

9. Neurological complications: Drop foot, Neuropathic 
Bladder 

10. Psychological trauma 

 Most complications are avoidable 

 Best chance is the first chance 

 

Aetiology 
 Ischemia/unhealthy tissues 
 No interposition flaps 
 Opposing suture lines 
 Distal obstruction 
 Bad drainage 
 Infection 
 Collection/hematoma 
 Poor healing (general/local) 

Avoid Cause 

Debridement, wait for 3 months, freshen edges Ischemic –unhealthy 

edges 

Avoid opposing sutures +  FLAPS can help Opposing suture 

lines/No flaps 

Type: Absorbable PGA or monofilament, Size: , Pattern: 

Cont or Interrupted.!! 
Faulty Suture 

Never Suture under tension 

Adequate caliber, good material, frequent check, 

acidification 

Bad Drainage 

Check the outlet!! Distal Obstruction 

General condition/Nourishment/Hg/Albumin Poor Healing 

Hemostasis Hematoma 

Sterile before/Perioperative umbrella/minimal tissue 

handling. 
Infection 

 Prophylaxis: asepsis, good debridement + 
limited tissue dissection and trauma, preop 
abs!!. 

 C.O.: Strept fecalis, Aneorobes, MRSA 

 Discovery: pain, fever, redness, tenderness, 
discharge, odor… 

 Treatment: Abs (C&S specific), local drainage, 
local agents…Diversion !! 

 Incontinence 

 OAB 

 Obstruction 
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 Transfixing sutures during closure of fistulas 
near the or involving the trigone. 

 May occur during Transvaginal or trans 
abdominal repair of VVF 

 MANDATORY to stent both ureters prior to 
repair. 

They are much closer than you think!! 

 Renal Pain 

 Hydronephrosis 

 Early Diagnosis: (first few days) Explore… 

 Later Divert and Manage Later… 

 Is there a place for endoscopic treatment? 

Rare  

 Following repeated surgeries 

 Long standing large fistulas 
(dyfunctionalized bladder) 

Treatment  

 Augmentation: Ileocystoplasty + 
continent cutaneous tube 

 Others..?? 

Treatment Aetiology Type 

Injections, Tapes, 
PVS  

Direct  injury from 
trauma, from repair 

ISD -
Sphincteric 
Incontinence 

The cause: Abs, 
AntiMusc, Botox, 
Augmentation 

Small bladder, DO, UTI, 
(2ry to BOO).  

UUI -Vesical 
incontinence 

Abs, Ams, 
Augmentation 

UTI, OAB, small bladder Freq-Urgency 

Release, 
urethrolysis, 
meatoplasty, 
Urethroplasty 

Stricture, Infection, 
ischemia, iatrogenic, 
Slings 

Obstruction 

 Dysparunia 

 Poor excitation 

 Delayed or absent orgasm 
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Cause:  

 Scarring and fibrosis 

Treatment 

 Dilatation 

 Vaginolysis… 

 Augmentation… 

 Replacement… 

 

Should always be considered 

 Preoperative Counseling… 

 Postoperative Management 

 

 REINTIGRATION +++ 

 Site 

 Size 

 Number 

 Fibrosis and Scarring 

 Recurrence 

 Involvement of ureteric orifices 

 Involvement of sphincteric mechanism 

 Associated vagino-rectal fistula. 

 

 History: 
◦ Etiology 

◦ Time of occurrence 

◦ Attempts of repair. 

◦ Co-morbidities. 

 Examination: 
◦ Palpate anterior and posterior wall 

◦ Use speculum. 

 

 Vaginal gauze test: 
◦ Insert Vaginal gauze 

◦ Insert a Foley catheter and inflate the balloon. 

◦ Fill the bladder with methylene blue. 

◦ Pull  on the Foley catheter. 

 Interpretation: 
◦ Stained guaze VVF 

◦ No staining  no VVF 

◦ Wet but not stained  ?? Uretero-vaginal fistula. 
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 Cystogram  of limited value. 

 IVP  only if uretero-vaginal fistula is 
suspected. 

 Cystoscopy very valuable: 
◦ Site of fistulae 

◦ No of fistulae 

◦ Involvement of  

 ureteric orifices 

1. Supratrigonal 

2. Trigonal 

3. Involving bladder neck 

4. Involving urethra 

 

 The bigger the size the more the fistula is 
complicated 

 Larger fistulae  worse outcome  use 
tissue interpositioning 

 Large fistulae repair  contracted bladder 

 Cut-off size  4cm ?? 

 All fistulae should be recognized. 

 Missing a fistulae  failure.  

Simple fistulae: 
 Uretero-vaginal 

 Vesico-vaginal 

 Recto-vaginal 
 

Complicated fistulae: 
 Vesico-uterine 
 Uretero-vaginal 
 Extensive sloughing of bladder mucosa & 

trigone 
 Extensive scarring of vagina 
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 Assurance 

 Relaxation 

 Gentle examination 

 Size 

 Location: High – Low 

 Associated conditions: Prolapse – Urethra 

 External Genitalia 

 Vaginal  

 Abdominal 

 Laparoscopic 

 Urethral Re-Construction 

 Anti- incontinence procedure 

 POP repair 

 Secure both 
ureters with 
ureteric 
catheterization 

 ? Urethral Injury 

 ? Multiple fistulas 

 Post operative Bladder capacity 

 Possible augmentation 

 Voiding Dysfunction 
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 Omental Flap 

 Martius Flap 

 Fibrin Glue 

•Fibrin glues helps in:                   

                       -Heamostasis. 

                       -Wound healing.  

                       -Tissue adhesion.  

•Fibrin sealants consist of the plasma derivatives at 
the end of the coagulation pathway.  

                                                (Thomas, 2003) 

 

 48 hours 

 Minimize ambulation 

 

 Adequate exposure of the operative field. 

 Repair : 
◦ Tension-free 

◦ Watertight and uninfected 

 Minimize bleeding and haematoma. 

 Avoid ureteral obstruction.  

 Interposition flap if required.  

 Highest success (1st attempt) 

 

 Involvement of sphincteric mechanism  anti-
incontinence procedure later. 

 Associated Vagino-rectal fistulae  should be 
repaired spontaneously ± colostomy.  

 



 

Notes 
Record your notes from the workshop here 

 
 
 
 


