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ABSTRACT

الأهداف: مراجعة المسببات وعلاج الناسور البولي التناسلي في مركز 
احالة للرعاية الثالثة.

التي  التناسلي،  البولي  الناسور  حالات  جميع  تحديد  تم  الطريقة: 
العربية  الرياض، المملكة  الطبية،  إلى مدينة الملك فهد  تمت إحالتها 
من  رجعي  بأثر   ،2016 يوليو  حتى   2005 يناير  من  السعودية، 
جمعها  تم  التي  البيانات  وشملت  وتحليلها.  الإلكترونية  السجلات 
والنتائج  الناسور،  ونوع  المسببات  الولادات،  وعدد  المريض  عمر 

الإشعاعية، والعلاج وحصيلته.

النتائج: من بين 32 حالة من الناسور البولي التناسلي سجلت، كان 
هناك 17 )%53.1( حالات ناسور بين المهبل والمثانة. وكان متوسط 
المسببات  من  التوليد  جراحة  كانت   .)0-15(  5.9 الولادات  عدد 
الأكثر شيوعا في 22 حالة )%68.8(. عشرين من هذه )90.9%( 
كانت مضاعفات الولادة القيصرية، منها 16 )%80( نتيجة تكرار 
الولادة القيصرية. تم إجراء ما مجموعه 40 عملية جراحية لإصلاح 
الناسور، 20 )%50( عن طريق البطن، 11 )%27.5( عن طريق 
المهبل، وسبعة )17.5( عن طريق الروبوتية واثنين )%5( باستخدام 
مريضا   23 في  ناجحا  الأولي  الجراحي  الإصلاح  وكان   . المثانة 
والإصلاح   )16.1%( خمسة  في  الثاني  والإصلاح   ،)74%(
الثالث في واحد )%3.1(. تم شفاء ناسور واحد بعد قسطرة المثانة 

واثنين من المرضى ينتظرون الإصلاح الثالث.

أخرى،  بلدان  في  التناسلي  البولي  الناسور  لمسببات  الخاتمة: خلافا 
فإن معظم الحالات التي حولت إلى وحدتنا نجمت عن تكرار الولادة 
قليل  عدد  وفقط  المتعسرة  الولادة  بسبب  حالة  توجد  لا  القيصرية، 
الإصلاح  بعد  المرضى  غالبية  شفاء  تم  الرحم.  استئصال  بعد  وقعت 

الجراحي الأولية.
 

Objectives: To review the etiology and management 
of urogenital fistulas at a tertiary care referral center.

Methods: We retrospectively identified all patients 
with urogenital fistula referred to the King Fahad 
Medical City, Riyadh, Saudi Arabia, between 
January 2005 and July 2016 from electronic records. 
We collected data on age, parity, etiology and type 

of fistula, radiologic findings, management, and 
outcome. 

Results: Of the 32 patients with urogenital fistula 
identified, 17 (53.1%) had vesicovaginal fistula. 
The mean parity was 5.9 (0-15). Obstetric surgery 
was the most common etiology, accounting for 22 
fistulas (68.8%). Twenty of these (90.9%) were 
complications of cesarean delivery, of which 16 
(80%) were repeat cesarean delivery. Forty surgical 
repair procedures were performed: 20 (50%) via 
an abdominal approach, 11 (27.5%) via a vaginal 
approach, 7 (17.5) via a robotic approach, and 2 
(5%) using cystoscopic fulguration. The primary 
surgical repair was successful in 23 patients (74%), 
the second repair in 5 (16.1%), and the third repair 
in one (3.1%). One fistula was cured after bladder 
catheterization, and 2 patients are awaiting their 
third repair. 

Conclusion: Unlike the etiology of urogenital 
fistulas in other countries, most fistulas referred to 
our unit followed repeat cesarean delivery: none 
were caused by obstructed labor, and only a few 
occurred after hysterectomy. Most patients were 
cured after the primary surgical repair.
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Urogenital fistula is a serious surgical complication 
that causes serious psychologic and social distress 

and has a negative impact on women’s lives.1,2 In 
developing countries, this complication usually is of 
an obstetric origin such as obstructed or prolonged 
labor.2 In Africa, fistulas with obstetric causes represent 
70-96% of the total number of fistulas, and the 
incidence of fistula is as high as 3 to 4 cases per 1000 
vaginal deliveries.3,4 In contrast, in developed countries, 
83.2% of fistula are mainly related to surgery.4 A 
previous study performed in Saudi Arabia found that 
75% of urogenital fistulas had an iatrogenic obstetric 
origin unrelated to obstructed labor, highlighting the 
contrast between the etiologies of these fistulas in 
developing and developed countries.5 In this study, we 
reviewed the etiology and management of urogenital 
fistulas at a tertiary care referral center in Saudi Arabia. 
We predicted that most urogenital fistulas treated at 
our institution will be related to iatrogenic obstetric 
fistula other than would be related to gynecological or 
prolonged labor such as in developed and developing 
countries. We anticipate that the results of this study 
will be used to improve the clinical audit of obstetrics 
and gynecologic practice in Saudi Arabia and have 
vital implications for the structure of training in this 
specialty in the Kingdom.

Methods. We conducted a retrospective cohort 
study of all patients with urogenital fistulas referred to 
the Urogynecology and Urology Departments of the 
King Fahad Medical City, a tertiary referral center in 
Riyadh, Saudi Arabia, between January 2005 and July 
2016. Female patients with urogenital fistulas of all 
ages were included, whereas patients with conditions 
other than urogenital fistula, such as rectovaginal 
fistula, were excluded. The medical coding system was 
used to identify the medical records of all patients with 
urogenital fistulas and the data were analyzed. 

The data collected from electronic patient charts 
included age, obstetric history, and referral etiology. All 
patients underwent a clinical evaluation that included 
a methylene blue test, urine culture and a sensitivity 
analysis, cystourethrography, and examination under 
anesthesia with cystoscopy. Imaging of the upper 
urinary tract using intravenous pyelography (IVP), 
computed tomography (CT), and magnetic resonance 

imaging (MRI) was performed in all patients to rule out 
ureteric injury and ensure the integrity and function 
of the upper urinary tract. The management options 
were transurethral bladder catheterization, cystoscopic 
fulguration, or vaginal, abdominal, or robotic repair, 
and were chosen according to the type, location, 
and complexity of the fistula as well as the surgeon’s 
experience. In patients needing surgical intervention, 
the fistulous tract was identified and excised, and the 
bladder was repaired in 2 layers with absorbable sutures 
with interposition of a graft if necessary. Transurethral 
Foley catheter drainage was continued for 2 to 3 weeks 
postoperatively. A suprapubic catheter was used when 
a cystotomy was performed. Perioperative antibiotic 
prophylaxis was administered to all patients and 
continued postoperatively if there was any preoperative 
evidence of urinary tract infection. 

Six surgeons performed the fistula repair procedures: 
2 urologists and 4 urogynecologists. The outcome was 
deemed successful with symptomatic cure: a complete 
absence of urine leakage and normal findings on 
cystourethrography, IVP, CT, and MRI.

English literature reviewed using PubMed, Cochrane 
Library, ClinicalKey, and Google Scholar using the 
following key words: fistula; obstetric; cesarean section; 
iatrogenic; and urogenital.

Simple statistics (namely percentages) were used 
to present the results because of the small number of 
patients involved in the study.

The study was approved by the hospital ethics 
committee (Approval Reference: IRB16-210).

Results. Thirty-two patients with urogenital fistula 
were identified over the 12-year study period. The 
patients were referred to our unit either immediately 
(3 days) or some time (3-13 years) after the onset of 
symptoms. The most common symptom was continuous 
urinary leakage from the vagina that appeared between 
3 days to 6 weeks after the incident. One woman 
with vesicouterine fistula (VUF) presented with cyclic 
hematuria and recurrent urinary tract infections without 
urinary incontinence. 

The etiologies of the fistulas are presented in 
Table 1, and the type of fistula, demographic data, 
and management of patients with fistula are presented 
in Table 2. Twenty-two fistulas (68.8%) were due 
to iatrogenic obstetric causes: 20 of them (90.9%) 
were complications of cesarean delivery and due to 
repeat cesarean section in 80% (Table 1). Two of the 
cesarean deliveries were followed by uncontrolled 
hemorrhaging necessitating cesarean hysterectomy. 
One of the cesarean deliveries was the primary delivery, 
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performed for failure to progress in labor, complicated 
by massive postpartum hemorrhaging, and treated by 
a subtotal hysterectomy. In the other patient, cesarean 
hysterectomy was performed as electively for placenta 
previa and accreta after 2 previous cesareans. Two fistulas 
followed cervical cerclage (McDonald’s technique): one 
was performed as an emergency at 22 weeks’ gestation 
for twin pregnancy with bulging membranes, and the 
other was the fifth cerclage operation performed for 
an incompetent cervix at 14 weeks’ gestation. Another 
obstetric fistula occurred in a patient with spontaneous 
abortion at 16 weeks’ gestation, who had undergone 2 
previous cesareans and who developed severe bleeding 
necessitating a subtotal hysterectomy. The procedure 
was complicated by a bladder injury that was identified 
and repaired intra-operatively.

All 10 non-obstetric fistulas were vesicovaginal 
fistulas (VVFs). Eight followed hysterectomies, 5 of 
which had been performed for a malignant indication 
(one ovarian, one cervical, and 3 endometrial cancers). 
Five of these procedures were abdominal hysterectomy, 
2 were laparoscope-assisted vaginal hysterectomy, and 
one was robot-assisted vaginal hysterectomy. Regarding 
the remaining 2 non-hysterectomy related fistulas, 
one was a traumatic fistula following a motor vehicle 
accident with a pelvic fracture at the sacroiliac joint, 
and the second was a malignant fistula associated with 
advanced cervical cancer invading the bladder.

All VUFs were complications of repeat cesarean 
delivery. Two vesicocervical fistulas (VCFs) were 

complications of repeat cesarean delivery for placenta 
percreta with bladder invasion. In one of these 2 
patients, cesarean hysterectomy was complicated by a 
bladder injury that was repaired intra-operatively. The 
third VCF occurred after vaginal birth following a 
cesarean section, and the fourth after a primary cesarean 
delivery in the second stage of labor complicated by 
bladder injury (Table 2). 

A total of 40 procedures were performed to repair the 
fistulas (Table 2). The surgical approach was abdominal 
in 20 (50%) patients, vaginal in 11 (27.5%), robotic 
in 7 (17.5%), and cystoscopic in 2 (5%). The size of 
the fistulas ranged from 2 mm to 5 cm. One fistula 
responded to conservative treatment with transurethral 
bladder drainage. Both uretovaginal fistulas (UVFs) were 
repaired through the abdominal approach, with ureteric 
re-implantation. The primary repair was successful in 
23 (74%) patients, and the second repair in 5 (16.1%). 
One patient (3.2%) was cured after the third fistula 
repair (the first and second repairs were conducted via an 
abdominal approach, whereas the third successful repair 
was performed vaginally), and 2 (6.5%) are currently 
awaiting their third repair procedures (Patients 12 and 
14; Table 2). The success rate of the primary repair by 
approach was 80% for abdominal, 71.4% for robotic 
and vaginal, and 50% for cystoscopic fulguration. In 
4 patients, concomitant hysterectomy was performed 
at the time of abdominal repair because of extensive 
pelvic adhesions and severe bleeding. In all patients, 
cystography, CT or MRI was performed to confirm 
the integrity of the bladder 2 to 3 weeks after surgical 
repair. When ureteric re-implantation was performed, 
postoperative IVP was conducted to ensure the absence 
of ureteric obstruction or stricture.

The mean post-treatment follow-up duration was 13 
months (range: 2 months to 3 years). Thirty (93.7%) 
fistulas were considered cured based on symptoms and 
the findings of physical and radiologic investigations. 

Table 2 - Type of fistula, demographic data, and management of patients with urogenital fistulas.

Type of fistula n   (%) Age (years)
(range) mean

Parity 
(range) mean

Procedure
(N=40) number

Need for repeat
procedure 

n  (%)Abdominal Vaginal Robotic Fulguration
Vesicovaginal fistula 17 (53.0) (17 - 62) 43.0 (0 - 15) 6 9 10 3 2 6 (35.0)
Vesicouterine fistula 6 (18.8) (32 - 47) 39.0 (3 - 11) 7 3 - 2 - 0

Vesicocervical fistula 4 (12.5) (29 - 41) 34.0 (2 - 6) 4 2 1 2 - 1 (25.0)

Ureterovaginal fistula 2   (6.4) (43 - 44) 43.5 (5 - 8) 7 2 - - - 0

Multiple 3   (9.3) (35 - 38) 37.0 (3 - 8) 5 4 - - - 1 (33.3)

Table 1 - Etiology of urogenital fistulas.

Etiology of fistula                  n      (%)
Iatrogenic obstetric 22/32 (68.8)
Cesarean delivery 20/22 (90.9)
Cervical cerclage 2/22 (9.0)
Gynecologic 9/32 (28.1)
Motor vehicle accident 1/32 (3.1)
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Discussion.  This study is the second and largest 
report from a tertiary center in Saudi Arabia to consider 
the causes and management of urogenital fistulas. 
Among the 32 patients referred to our unit, the fistulas 
of almost two-thirds resulted from iatrogenic obstetric 
causes, mainly as complications of repeat cesarean 
delivery, and none were due to obstructed labor. This 
finding has important implications for the clinical 
guidelines on cesarean delivery, residency training 
curricula, and surgical skills necessary to perform repeat 
cesarean sections imparted obstetric training. 

The etiology and incidence of urogenital fistulas vary 
by geographic region. Neglected obstructed labor is the 
most common cause in developing countries (up to 97% 
of cases), and none are related to iatrogenic obstetric 
causes.3,4 The incidence is estimated to be as high as 3 to 
4 patients per 1000 vaginal deliveries, and the condition 
mainly arises in primiparous women who experience a 
delay in seeking care and reaching health facilities.3,4,6,7 
More recently, a growing incidence of iatrogenic 
obstetric fistulas has been reported in developing 
countries.8 However, it is unclear whether these fistulas 
are of iatrogenic obstetric origin or caused by ischemia 
resulting from obstructed labor. The intervention in 
most of these patients was delayed, and the diagnosis 
depended on the surgeon’s subjective perception of the 
cause of the fistula.9 In developed countries, the most 
common causes of urogenital fistula are gynecologic 
surgery and, to a lesser extent, iatrogenic obstetric 
causes and radiation. The incidence of fistula in these 
countries ranges from 0.1% (after simple hysterectomy) 
to 10% (after radical hysterectomy).4,10

Although the World Health Organization designates 
Saudi Arabia as a developing country,11 iatrogenic 
obstetric causes comprised the majority (68.8%) of the 
urogenital fistulas observed in our study, which were 
mainly related to repeat cesarean delivery rather than 
obstructed labor. Vesicovaginal fistulas, however, was 
the most common type of urogenital fistula found in 
our patients (53.1%), similar to previous reports. All 
VUF, VCF, UVF, and multiple fistulas in our series 
were related to cesarean delivery. This relationship is 
a direct result of the growing rate of cesarean delivery 
worldwide, and iatrogenic obstetric urogenital fistulas 
are increasingly encountered in current practice.12,13 As 
seen in our study, Saudi Arabia is a parous society, with a 
mean parity of 5.9, and most patients refuse sterilization 
after multiple cesareans. Furthermore, 68% of patients 
in Saudi Arabia undergoing elective cesarean section 
are grand multiparas, and the main indication for 
elective cesarean delivery is repeated cesarean delivery.14 
This factor increases the incidence of repeat cesarean 

deliveries and, hence, the risk of intra-operative trauma 
to the urogenital tract. In fact, significant increase in 
cesarean section rate in Saudi Arabia from 12% to 20% 
over short period 2002 to 2009 was observed recently.15 

In other parts of the world with comparable cesarean 
section rates such as North America, where the rate is 
32.3%,16 most VVF fistulas (82.3%) have gynecologic 
causes (hysterectomy).17 In countries with even higher 
cesarean section rates, such as Brazil (55%),16 most 
genital fistulas are reportedly due to hysterectomy 
(15/16);18 nevertheless, the majority of these are 
primary cesarean deliveries. The higher rate of cesarean-
related fistula in this series is likely because most of the 
cesarean-related fistulas (80%) were secondary to repeat 
cesarean deliveries.

Most of the cesarean deliveries reported in our 
study were complicated by bladder injury (12/20). 
The reported incidence of bladder injury during 
cesarean section is 0.28%.19 However, the rate of 
bladder injury rises proportionally with the number of 
cesarean operations (first: 0.13%; second: 0.09%; third: 
0.28%; fourth: 1.17%; fifth: 1.94%; and sixth: 4.49%) 
because of technical difficulties caused by adhesions.19 
The injury usually occurs during peritoneal entry and 
involves the dome of the bladder in most patients.20 
Other risk factors for bladder injury include emergency 
or intrapartum cesarean delivery, intra-operative 
hemorrhaging, failure to empty the bladder before 
the operation, and anterior placenta previa.19 These 
risk factors were all observed in our patients, and may 
explain the elevated incidence of bladder injury and 
urogenital fistulas after multiple cesarean sections. In 
addition, most of these complications followed cesarean 
sections performed in rural areas, and so may be related 
to inadequate resources, exposure to patients who have 
undergone multiple cesarean sections, and training. 

Two VVFs occurred after cervical cerclage, as 
previously described in the literature.21 The risk of this 
procedure is usually underestimated, and deep or high 
placement of the cervical suture should, therefore, be 
avoided. Furthermore, vaginal leakage after cervical 
cerclage should not be assumed to be the rupture of 
membranes and must be thoroughly investigated to rule 
out urogenital fistula. Eight patients developed fistula 
after hysterectomies, 5 of which had been performed 
for malignant conditions. The incidence of urinary 
tract injury during simple hysterectomy is 4.3%, 
with the bladder accounting for 2%, and this risk is 
greater in patients with previous cesarean deliveries.22 
The rate increases for total abdominal hysterectomy 
and laparoscope-assisted vaginal hysterectomy.24 Both 
findings were seen in our study. Patients were referred 
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from different parts of Saudi Arabia, and therefore 
delays in the referral and acceptance process led to a wide 
variation in the duration of diagnosis and treatment, 
ranging from 3-13 years. The patients referred from the 
same center were all seen within a few days.

Surgery is considered the definitive treatment for 
urogenital fistulas, but there is no consensus on the 
optimal timing, surgical approach, or technique of 
repair.24,25 We prefer to perform surgical repair within 
6-8 weeks of the incident, after a conservative trial of 
continuous bladder drainage using a Foley catheter to 
allow complete healing of the tissues with the aims of 
improving the success rate of surgical repair and allowing 
for spontaneous closure of the fistula. This management 
was successful in one patient with a small VUF, who 
presented early (day 3 after her third cesarean section) 
with a wound that was still fresh. However, this measure 
was not taken in patients who presented late, because at 
this point spontaneous resolution is unlikely. Two other 
patients were managed by cystoscopic fulguration: the 
first, successful fulguration was performed in a patient 
with a small VVF, whereas the second, unsuccessful 
fulguration was performed in a patient receiving 
radiotherapy, who subsequently required an abdominal 
repair.

Our surgical approach and technique were based on 
the type of fistula, number of previous repair attempts, 
ease of access, and experience of the surgeon. Although 
most of the fistulas reported in our study were VVF, 
use of the vaginal approach was uncommon, because all 
VVFs were related to either hysterectomy or cesarean 
delivery rather than prolonged or obstructed labor. 
Therefore, all were located in the vaginal vault. The 
surgical approach to repair was selected according to the 
preference of the surgeon, and the abdominal repair was 
preferred for its ease of access. The outcome was similar 
to those of other reports, with a cure rate after the first 
surgical repair of 74%.24,25 

Obstetricians should be aware of pelvic anatomy, 
identify patients at risk of urinary tract injury through 
the use of tests such as cystoscopy, dye tests, and 
retrograde pyelography, and consult a urologist when 
necessary.26 Structured residency training with greater 
exposure to difficult cesareans, particularly in women 
who have undergone multiple cesareans or have 
placenta previa and accreta, is needed. Also, patients 
with these conditions must be referred to centers where 
expert surgeons are available and a multidisciplinary 
approach is possible to reduce the frequency of injuries 
to the lower urinary tract. Repeated cesarean delivery is 

a significant risk factor for bladder injury, and women 
should be counseled regarding this fact before the 
operation. 

Study limitations. The limitations of our study 
include its retrospective design and single-center 
nature; further studies involving hospitals throughout 
Saudi Arabia are needed to identify the main causes of 
urogenital fistulas. However, this study represents the 
largest urogenital fistula series to have been reported in 
the region, and provides new valuable insights into the 
etiologies of obstetric fistulas.

In conclusion, our study showed that the majority 
of urogenital fistulas treated at our center are associated 
with iatrogenic obstetric causes and none are due to 
obstructed labor, unlike in developing countries. Most 
fistulas were cured after the first surgical repair.
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