(2021) 27:44
Lawal et al. Afr J Urol
https://doi.org/10.1186/s12301-021-00147-9

African Journal of Urology
Open Access

ORIGINAL RESEARCH

Outcome of urethral reconstruction
among vesico‑vaginal fistula patients:
a cross‑sectional study
Olatunji O. Lawal1, Rukiyat Adeola Abdus‑salam1,2,3* , Oluwasomidoyin O. Bello2, Imran O. Morhason‑Bello2
and Oladosu A. Ojengbede1,2,4

Abstract
Background: Obstetric fistula (OF) complicated by urethral loss (UL) poses a challenge to both the fistula surgeon
and obstetric fistula patient. The involvement of the urethra and urethral closure mechanism in OF is an important
determinant of successful closure of fistula and restoration of urinary continence. OF with UL is often associated with
unsuccessful repair outcome. We describe urethral reconstruction in genital tract fistula patients with UL and the
outcomes of the repair.
Methods: Aim To review the clinical characteristics and outcome of vesico-vaginal fistula associated urethral loss fol‑
lowing urethral reconstruction.
This was a descriptive cross-sectional study conducted at the University College Hospital, Ibadan, Nigeria. A 5-year
prospective data of all vesico-vaginal fistula patients with urethral loss (2011–2016) were reviewed and analysed. Data
collected include socio-demographic and obstetric characteristics; cause of the fistula; and fistula characteristics—
type of fistula, number of previous repairs, urethral loss, outcome of repair and follow-up. Data were entered and
analysed using IBM SPSS version 20.
Results: Urethral loss occurred in 23 (15.3%) out of 150 women with OF; these women had urethral reconstruction
surgery. The commonest type of urethral loss encountered in this cohort was proximal urethral loss which was seen in
12 (52.2%) patients. The most common types of fistula seen with urethral loss were large vesico-vaginal fistula (34.8%)
and mid-vaginal fistula (26.1%). More than half of the women (56.6%) had previous unsuccessful repair at other
facilities before presentation. The fistula closure rate was high (82.6%) regardless of type of urethral loss. Among the
women with successful closure of OF with UL, about 36.8% had urinary stress incontinence post-fistula repair.
Conclusion: Urethral loss appears to be a rare complication of obstetric fistula. Successful closure with stress incon‑
tinence was seen in a sizeable number of women with OF with UL. Preoperative assessment for determinant of postrepair incontinence and surgical repair by experienced surgeons will improve successful outcome of repair in women
with obstetric fistula with UL.
Keywords: Urethral reconstruction, Female urethral reconstruction, Urethral loss, Urethral loss obstetric fistula,
Difficult obstetric fistula
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1 Background
Genital tract fistula is a tragedy which occurs usually as
childbirth trauma. It is a public health challenge in the
underdeveloped and developing countries; and it continues to affect the lives of its victims adversely. Genital tract
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fistula is commonly due to prolonged obstructed labour
resulting in pelvic tissue ischaemia and necrosis which
leads to obstetric fistula in the developing world [1, 2].
Trauma to the genital tract leads to leakage of urine or
faeces or a combination of both with associated extensive
tissue damage which may result in urethral involvement,
complete urethral loss (UL) and acquired gynaetresia
with severe vaginal fibrosis or complete occlusion of the
vagina popularly known as ‘Ba Anya’ meaning ‘no road’.
The true incidence of obstetric fistula (OF) is unknown
[3]. The estimates suggest that there are about 2 million
women in sub-Saharan Africa, Asia, Latin America and
Caribbean living with genital tract fistula, with an annual
incidence of about 50,000–100,000 new cases [4, 5].
Nigeria accounts for nearly 40% of the global burden of
fistula, with about 12,000 new cases occurring every year
[6]. Genital tract fistula may be complicated by urethral
injury leading to UL. Urethral loss complicates about
5% of obstetric fistulae [7, 8]. Stress incontinence complicates about 10% of obstetric fistulae, and it is mostly
associated with injury involving urethral tissue loss or
involvement of the sphincter mechanism [9].
Vesico-vaginal fistula (VVF) with UL is often associated
with unsuccessful repair and increased risk of repeated
failed attempts at repair of the fistula. Urethral fistula
develops through the same mechanism as VVF; that is
bladder tissue ischaemia involving the urethra, followed
by necrosis and sloughing off. The involvement of the
urethra in genital tract fistula is an important parameter
and determinant in the diagnosis, classification, prognosis, surgical technique of repair, and outcome of the surgery for the fistula client. The description of complexity
in the classification of obstetric fistula involves injury to
the urethra including the bladder closure mechanism [10,
11]. Also, the injury could be in the distal edge of the fistula < 1.5–< 2.5 from the external urinary meatus or associated with a residual incontinence [12].
Vesicourethrovaginal fistula was once described as
inoperable because of poor closure rate of the urethral
component [13, 14]. Mahfouz described fistulae in which
the whole urethra has sloughed off as the most troublesome type of all fistula types [15]. Moir also defined
a major variety of obstetric injury which may cause the
urethra to slough off leaving little or no urethral tissue
[16].
Urethral reconstruction is a corrective surgery performed for the restoration of the urethra in partial
or complete urethral loss. There are three standard
approaches to urethral reconstruction; these include
the use of anterior bladder flaps, posterior bladder flaps
and vaginal wall flaps. The vaginal wall flap approach is
considered the best approach, easier and faster technique and quiet amenable to anti-continence surgical
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procedures [17]. The vaginal flaps technique could be by
primary closure, use of bilateral labial pedicle flaps, peninsula flaps and labial island flaps [17].
The success of a urinary fistula repair is defined based
on successful closure and restoration of urinary continence. A fistula may be successfully closed but associated
with persistent urinary incontinence following surgery,
and this is particularly common with urinary fistula associated with urethral involvement [18]. Following successful closure by urethral reconstruction, the repair may be
complicated by stress incontinence, persistent uncontrollable leakage of urine, urinary retention, urethral stenosis
and vaginal stenosis [3, 19].
Several factors associated with persistent urinary
incontinence despite successful closure have been documented by previous studies; these factors include urethral damage, degree of vaginal mucosal scarring/fibrosis,
fistula located at the bladder neck, large fistula, circumferential fistula and bladder capacity [18, 20]. Urethral fistula (type IIA and IIB) and circumferential defect are 10
times more likely associated with residual incontinence
[18].
Urethral reconstruction is technically demanding and
requires considerable degree of surgical skills and experience. The aim of this study is to evaluate the proportion of patients with urethral loss among VVF, clinical
and fistula characteristics, and outcome of VVF associated with urethral loss/damage/injury managed by the
female pelvic medicine and reconstructive surgery unit.
We describe the experience with and outcome of urethral
reconstruction in women living with obstetric fistula during the study period.

2 Methods
This was a prospective cross-sectional study conducted
in Ibadan, South-west Nigeria, between 2013 and 2017.
It was conducted among women diagnosed with obstetric fistula—vesico-vaginal fistula with associated urethral
loss from prolonged obstructed labour.
Following counselling and informed consent, eligible
women living with obstetric fistula were enrolled into
the study. A total of 23 women with vesico-vaginal fistula
associated with urethral loss were identified. The baseline
data on socio-demographic characteristics, parity, obstetric characteristics, duration of labour, mode of delivery,
outcome of delivery and previous repair were collected.
Information on fistula characteristics such as the size, site
and type of fistula, the type of urethral loss and extent of
vaginal fibrosis was obtained. The outcome of surgery
was determined at discharge and reviewed at the followup visits at 1, 3 and 6 months post-operative period. The
complexity of fistula was defined based on the size of fistula, extent of urethral damage and vaginal scarring.

Lawal et al. Afr J Urol

(2021) 27:44

Page 3 of 7

loss. Of the 150 women repaired during the study period,
23 (15.3%) had urethral loss of varying degrees (Fig. 1).
Of the 23 women, nine women (39.1%) had total urethral
loss, while twelve women (52.2%) and two women (8.7%)
had proximal and distal urethral loss, respectively.
The mean age of the participants was 32.14 (± 7.2)
years and ranged between 21 and 50 years (Table 1). The
participants were predominantly of the Yoruba ethnic
extraction (87.0%); majority were married (43.5%) and
had mainly primary (47.8%) level of education. They were
mostly Christians (43.5%), and Muslims were 26.1%. The
average duration of labour was approximately 3 days.
More than half of the patients were not booked for antenatal care in the antecedent pregnancy (56.5%) and had at
least two or more pregnancies (56.6%). Mode of delivery
was predominantly via vaginal delivery (60.9%) followed
by CS deliveries (30.4%), while one patient had a forceps
delivery (4.3%). Majority of the patients had a stillbirth
(82.6%) (Table 1).
Figure 2 shows VVF with complete urethral loss (green
arrow) and rectovaginal fistula (blue arrow) (Fig. 2). In
Table 2, majority of the patients presented with only leakage of urine (87.0%). Three patients presented with both
leakage of urine and faeces (13.0%). The median duration of leakage was 48 months; mean duration of leakage
was 88.2 ± 80.8 months with a range of 2 to 216 months
(18 years). The predominant cause of leakage of urine
or urine and faeces for 18 (78.3%) of the 23 patients was
obstructed labour, followed by two patients who had

The data collected were entered and analysed using
IBM SPSS Statistics Software version 20. Descriptive
analysis was performed using mean (standard deviation),
median for continuous variables, frequencies and proportions for categorical variables. Chi-square test was
used to assess the association between categorical variables. The level of statistical significance was set at p < 0.05.
Ethical approval was obtained from the Oyo State,
Research Ethical Review Committee, Oyo State Ministry
of Health, Secretariat, Oyo State, Nigeria.

3 Results
This study evaluated the clinical characteristics, outcome
of surgery and the determinants of successful surgical
repair of obstetric urinary fistula associated with urethral

Fig. 1 Proportion of patients with urethral loss

Table 1 Demographic and obstetric characteristics of participants
Variables

Mean

(SD)

Mean age (years)

32.14

(± 7.2)

Frequency

Percentage (%)

Booking status
Booked
Unbooked
No response

2

8.7

13

56.5

8

34.8

Number of pregnancies
10

43.4

≥2

≤1

13

56.6

SVD

14

60.9

Mode of delivery
Forceps

1

4.3

Caesarean section

7

30.4

No response

1

4.3

Outcome of delivery (foetal outcome)
Alive
Stillbirth
No response

3

13.0

19

82.6

1

4.3
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Table 2 Clinical presentation and fistula characteristics
of participants
Variables

Frequency

Percent (%)

Presenting complaints
Leakage of urine

20

87.0

3

13.0

18

78.3

Leakage of urine and faeces
Causes of fistula
Obstructed labour
Operative vaginal delivery

2

8.7

Caesarean section

1

4.3

Gynaecologic surgery

1

4.3

Trauma

1

4.3

Site of other fi stulaa
Fig. 2 Obstetric urinary fistula with complete urethral loss. Image
shows vesico-vaginal fistula with complete urethral loss (green arrow)
and rectovaginal fistula (blue arrow)

operative vaginal delivery (8.8%) and one patient who
had CS, gynaecologic surgery and trauma (4.3%). Table 2
also shows the various sites in which the fistula coexisting
with urethral loss was located, with the large circumferential fistula and mid-vaginal region being the most common (34.8% and 26.1%, respectively). More than half had
a previous fistula repair (56.5%), had severe vaginal fibrosis (69.6%) and were deemed as complex fistula (52.2%)
at evaluation. Eight patients were deemed irreparable
(34.8%), two simple (8.7%) and one indeterminate (4.3%).
Almost all participants had a successful repair (82.6%).
Among these, stress (42.1%) and overflow (57.9%) incontinence were reported post-catheter removal in seven
and one patients, respectively (Table 2). In Table 3, site
of fistula, presentation, previous repair, degree of vaginal
mucosa fibrosis and type of urethral loss were not associated with success of urethral reconstruction.

Juxtaurethral

2

8.7

Mid-vaginal

6

26.1

Juxtacervical

2

8.7

Uterovesical

1

4.3

Combined

3

13.0

Large circumferential

8

34.8

Vault

1

4.3

Yes (1–4 repairs)

13

56.5

No

10

43.5

Previous repair

Degree of vaginal mucosa fibrosis
Mild

4

17.4

Moderate

3

13.0

16

69.6

Severe
Complexity of repair
Simple

2

8.7

12

52.2

Irreparable

8

34.8

Indeterminate

1

4.3

Complex

Outcome of repair
Successful

19

82.6

4

17.4

Failed

Incontinence post removal of catheter following successful repair
(n = 19)
Yes (7—stress incontinence, overflow—1)

4 Discussion
This study evaluated the clinical characteristics of women
with urethral loss and the outcome of urethral reconstructive surgery. The women had different degrees of
urethral loss and genital tract fistula. In this study, the
commonest clinical type was the proximal urethral loss
with severe fibrosis from previous repeated repairs. The
repair of urethra using urethral reconstruction was successful in more than half of the participants.
The prevalence of urethral loss was 15.3% in this study.
Specifically, complete urethral loss was observed in about
5% of fistula patients, while partial urethral injury was
found in about 30% [7]. Hamlin et al. reported a prevalence of 5% [8].

No
a

8

42.1

11

57.9

Location of the fistula in addition to urethral loss

In this study, the participants had a mean duration of
labour of about 3 days prior to delivery which gives an
insight into the duration of obstruction, tissue ischaemia,
pressure necrosis and resultant extensive tissue damage
that may account for the urethral loss and vesico-vaginal
fistula. Long-standing labour obstruction with prolonged
pressure of foetal head on vesico-urethral junction leads
to ischaemia, tissue devitalization, necrosis and sloughing off of the vaginal tissues, bladder and urethral tissue anteriorly. The tissue loss will eventually manifest as
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Table 3 Factors associated with successful urethral reconstruction
Variable

Successful

Failed

Total

Chi-square

p value

2.118

0.908

0.610

0.435

0.673

0.412

0.068

0.795

0.240

0.624

Site of fistula
Juxtaurethral

2 (10.5)

0 (0.0)

2 (8.7)

Mid-vaginal

5 (26.3)

1 (25.0)

6 (26.1)

Juxtacervical

2 (10.5)

0 (0.0)

2 (8.7)

Uterovesical

1 (5.3)

0 (0.0)

1 (4.3)

Combined

2 (10.5)

1 (25.0)

3 (13.0)

Large circumferential

6 (31.6)

2 (50.0)

8 (34.8)

Vault

1 (5.3)

0 (0.0)

1 (4.3)

17 (89.5)

3 (75.0)

19 (82.6)

2 (10.5)

1 (25.0)

3 (13.0)

Presenting complaints
Leakage of urine
Leakage of urine and faeces
Previous repair
Yes (1–4 repairs)
No

10 (52.6)

3 (75.0)

13 (56.5)

9 (47.4)

1 (25.0)

10 (43.5)

Degree of vaginal mucosa fibrosis
Mild/moderate
Severe

6 (31.6)

1 (25.0)

7 (30.4)

13 (68.4)

3 (75.0)

16 (69.6)

Type of urethral loss
Total
Proximal/distal

7 (36.8)

2 (50.0)

9 (39.1)

12 (63.2)

2 (50.0)

14 (60.9)

a defect in the bladder, vagina and urethral injury [21].
Urethral injury with urethral loss may also follow pelvic
fractures or gynaecologic surgery [17].
About a third of the women had total urethral loss;
proximal urethral loss was the most common type seen.
Proximal urethral loss is more common and occurs usually concurrently with vesico-vaginal fistula located at
the bladder neck [21]. This is common in the juxtaurethral and circumferential fistula. Total urethral loss is
less common and occurs commonly with large or circumferential fistula [21]. It is associated with obstruction
of labour at the pelvic outlet [14]. There was no patient
with urethral stenosis in this cohort of women living with obstetric fistula and urethral involvement. The
mechanism of urethral injury in obstetric fistula patients
commonly involves tissue ischaemia, necrosis and devitalization from obstructed labour. However, in addition
to this, iatrogenic injury to the bladder, bladder neck and
proximal urethra may occur during caesarean section
and dis-impaction of the foetal head in obstructed labour.
Difficult urethral catheterization in obstructed labour
may also contribute to urethral injury, inflammation and
damage. One patient had vault fistula and proximal urethral loss from a gynaecological surgery with iatrogenic
injury to the bladder and upper urethra.
The female urethral reconstructive surgery includes
a series of surgical techniques for the repair of the urethra; the choice of the procedure and technique is based

on whether urethral injury involves urethral loss/damage
or urethral stenosis. The techniques of repair for urethral stenosis/stricture include vaginal wall flap urethroplasty, graft urethroplasty and distal urethrectomy with
advancement meatoplasty [22], while the techniques of
repair in urethral loss or damage include primary closure
of the defect, vaginal wall flap urethroplasty and bladder
flap urethroplasty. Surgical techniques using vaginal wall
flap with well-vascularized grafts and buccal mucosal
grafts have high success rates [22]. The choice of technique used will depend on whether injury involves partial
or total urethral loss, bladder neck and urethral closure
mechanism. In this cohort, the most common repair
technique used was the vaginal flap method with insertion of a pubo-vaginal sling to maintain continence. Only
one patient with total urethral loss had a bladder flap
technique in this cohort. The placement of peri-urethral
fixation stitches bilaterally, and the use of long-lasting
absorbable sutures prevents retraction of the bladder
neck backwards. Primary closure is suitable for small
defects, but larger defects require a flap for best outcomes. Urethral reconstruction techniques also include
the use of buccal mucosa graft; engineered tissue grafts
are being investigated as novel management modalities. These include mesothelial cell-seeded autogenous
granulation tissue tube and cell-based tissue engineering
approach [23, 24]. Ansari and Karram reported female
urethral reconstruction for complete urethral loss using
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acellular porcine urinary bladder matrix with successful
clinical outcomes [25].
Majority of the patients had successful fistula repair;
more than half of the women had successful closure of
fistula and urinary continence. The success rate in this
study is 57.9%. This is low compared to Sawant et al.
who reported a success rate of 86% among seven patients
repaired and mild incontinence in 14% of patients treated
[26]. Flisser et al. also found a continence rate of 87%
[27]. The success rate in this study may be due to the fact
that women in this cohort presented with complex fistula
and some of the women were referred from other fistula
centres with ‘fistula deemed inoperable’.
Less than half of the women had residual urinary
incontinence after repair. The genital tract injury involved
the urethra by varying extent among these women; and
the extent of injury, tissue and urethral damage is a
major determinant of success in fistula surgery [18, 19,
28]. Stress incontinence occurs in about 10% of OF; it is
associated with large fistula. The urethral involvement in
obstetric fistula is a known risk factor for residual incontinence following fistula repair and one of the leading
causes as demonstrated by previous studies [20, 29]. Factors which independently predict residual incontinence
after repair include urethral involvement, small bladder, vaginal scarring and size of the fistula. Other factors
include previous repair/number of previous repair, large
fistula, multiple fistula, combined fistula and mode of
delivery. Accompanying vaginal scarring which is commonly seen and multiple repairs may also contribute to
this, suggesting the possible role of a combination of factors [29]. Large fistula size and vaginal scarring in OF
constitute factors associated with poor prognosis. Persistent urinary incontinence was managed by sling procedure using the pubo-vaginal sling.
The main complication documented in this study was
residual incontinence despite successful closure—stress
incontinence.
During the period of this study, there was no facility
for urodynamic testing unit and we were unable to conduct urodynamic evaluation for the patients with residual incontinence. We relied on clinical evaluation for the
management of these patients.

5 Conclusion
Urethral loss can occur following prolonged obstructed
labour. Surgical repair by experienced surgeon could provide a better outcome and improved quality of life for the
women.
Abbreviations
UL: urethral loss; OF: obstetric fistula; IBM SPSS: International Business
Machine; Statistical Product and Service Solutions.
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