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Abstract
Objective—To determine predictors of fistula repair outcomes 3 months postsurgery.

Methods—We conducted a multicountry prospective cohort study between 2007 and 2010.
Outcomes, measured 3 months postsurgery, included fistula closure, and residual incontinence in
women with a closed fistula. Potential predictors included patient and fistula characteristics, and
context of repair. Multivariable generalized estimating equation models were used to generate
adjusted risk ratios (ARR) and 95% confidence intervals (CI).

Results—Women who returned for follow-up 3 month postsurgery were included in predictors
of closure analyses (n=1,274). Small bladder size (ARR 1.57; 95% CI 1.39–1.79), prior repair
(ARR 1.40; 95% CI 1.11–1.76), severe scarring (ARR 1.56; 95% CI 1.20–2.04), partial urethral
involvement (ARR 1.36; 95% CI 1.11–1.66), and complete urethral destruction/circumferential
defect (ARR 1.72; 95% CI 1.33–2.23) predicted failed fistula closure. Women with a closed
fistula at 3 month follow-up were included in predictors of residual incontinence analyses
(n=1041). Prior repair (ARR 1.37; 95% CI 1.13–1.65), severe scarring (ARR 1.35; 95% CI 1.10–
1.67), partial urethral involvement (ARR 1.78; 95% CI 1.27–2.48), and complete urethral
destruction or circumferential defect (ARR 2.06; 95% CI 1.51–2.81) were significantly associated
with residual incontinence.

Conclusions—The prognosis for genital fistula closure is related to preoperative bladder size,
previous repair, vaginal scarring, and urethral involvement.

It is estimated that up to 2 million women in resource poor countries are living with a
urinary or recto-vaginal fistula (1,2), primarily as a result of prolonged obstructed labor.(3)
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Despite the growing number of studies examining factors influencing fistula repair outcomes
(4–7), there remains limited evidence on which to base clinical practice. More empirical
evidence on independent predictors of repair outcomes would serve several purposes.
Additional evidence of fistula and patient characteristics independently associated with
repair outcomes would strengthen the movement towards developing a standardized fistula
classification system by contributing evidence with regard to which characteristics should be
included in such a system. Similarly, such information could guide discussions with fistula
patients regarding possible outcomes of their repair. Finally, additional evidence regarding
predictors of repair outcome would provide useful information to guide clinical practice,
including decisions about how and by whom (i.e. the level of skill needed by the surgeon) a
given fistula should be repaired.

Published evidence to-date fails to demonstrate an independent role of any patient
characteristic in predicting repair outcomes(8,9,14,16,20,27). On the other hand, several
fistula characteristics, most notably vaginal scarring and urethral involvement, have been
found to predict poor prognosis of repair surgery (5,8,9,11,16,17). No published studies
have examined the effect of contextual factors on repair outcomes, factors such as surgeon
experience or whether the repair was conducted as part of outreach services or in the context
of training. Most studies have been conducted at one center in a single country, often by a
single surgeon, thereby limiting the ability of these studies to generalize beyond a very
specific patient population and setting. Many of the studies had small sample sizes and were
of varied quality, and few conducted analyses necessary to assess independent effects of
predictors of repair outcomes.(4)

Against this background, we conducted a large, multi-country prospective cohort study to
evaluate which patient-level (patient and fistula characteristics) and contextual factors
predicted fistula repair surgery outcomes. We evaluated the influence of these factors on two
outcomes at 3 months after fistula repair surgery: fistula closure and residual incontinence in
women after successful fistula closure.

MATERIALS AND METHODS
Women seeking fistula repair services between September 2007 and September 2010 were
recruited for this prospective cohort study at 11 sites in five countries; Bangladesh (three
sites), Guinea (one site), Niger (two sites), Nigeria (three sites) and Uganda (two sites).
Study sites included a mix of public, private, and faith-based institutions located in both
urban and rural settings. All were receiving support to conduct fistula repairs from
EngenderHealth’s Fistula Care project. The study protocol was reviewed and approved as
required by institutional and government guidelines. Approvals were obtained from the
Comite National D’Ethique pour la Recherché en Santé in Guinea; the Ministere de la Sante
Publique in Niger; the National Health Research Ethics Committee, the Kebbi State Ministry
of Health, the Sokoto State Ministry for Women Affairs, and the Zamfara State Hospital
Services Management Board in Nigeria; and the National Council for Science and
Technology in Uganda. The Bangladesh Medical Research Council declined to review the
study due to its observational nature.

Women were eligible for the study if they freely consented to participate and signed an
informed consent form, had a urinary fistula or rectovaginal fistula (RVF) (obstetric or
traumatic in origin) and agreed to attend one follow-up visit three months following their
fistula repair surgery. Women were excluded if they did not consent to participate, had
incontinence unrelated to a fistula, or had a condition, which in the opinion of the site
investigator prevented her from undergoing fistula repair surgery or contraindicated her
participation in the study. Urinary fistula was broadly defined as an abnormal connection/
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communication between the genital and urinary tracts, including vesicovaginal (VVF),
vesicouterine, urethrovaginal, and ureterovaginal fistula. Given that genital fistula does
occur in young women/girls we did not have a lower age limit for study participation. Status
as a “minor” was determined in accordance with legal age of adulthood in each country.
Proxy consent was based on each country’s legislation and, where appropriate, was obtained
from a relevant legal authority (i.e. parent or guardian). Proxy consent did not substitute for
the minor’s consent, but rather supplemented it.

Given the observational nature of the study, no new interventions were introduced and
clinical procedures were not standardized within or across sites for study purposes. Care of
patients before, during and after their fistula repair surgery was at the discretion of the
surgeon and other site staff. Repair surgeries were conducted either by trained fistula
surgeons or by surgeons being trained to repair fistulas under the guidance of a fistula
surgery trainer. The surgeons included some who were based at the study sites and others
who were surgeons visiting the sites during focused outreach efforts.

Data were collected on standardized forms during participant’s hospital stay and at the 3
month follow-up exam. Interviews were carried out at admission, discharge and follow-up in
English, French or local languages. Participants were given funds to cover their return
transport for the follow-up visit, and at most sites a small gift to express our appreciation
that they had returned for follow-up (e.g. a blanket, fabric for making a dress or a carrying
basket). As is the standard practice at all study sites, repair services and follow-up care were
provided at no cost.

The primary outcome was fistula closure 3 month postsurgery, determined by pelvic
examination, with a dye test in women who had urine leakage. If no pelvic examination or
dye test was conducted (186/1274, 14.6%) fistula closure was determined by providers’
response to the question “Does the client have continuous and uncontrolled leakage of
urine.” The secondary outcome was residual incontinence among women with a closed
fistula 3 month post-surgery. Residual incontinence, including overflow, stress and urge
incontinence, was determined by the surgeons based on the participants history and clinical
examination findings; additional specialized diagnostics were not done in most cases.

The potential predictors of fistula closure and residual incontinence included patient
characteristics, fistula characteristics, and context of repair. Patient characteristics included
age and years living with the fistula (both continuous variables), rural residence, education
(dichotomized at primary education or higher), parity (dichotomized at greater than three),
whether the patient had delivered via c-section, whether or not the patient had previously
undergone surgery for the fistula, and whether the patient had female genital cutting (FGC).
FCG status was assessed during a clinical exam; data for the other variables were derived
from the participant interviews. Comorbidities assessed included malnutrition, determined
through skin-fold measurement, body mass index or visual assessment; anemia, determined
through hemoglobin level, hematocrit or visual assessment; and other conditions as reported
by clinicians.

Fistula characteristics assessed included fistula location, bladder size (dichotomized as small
versus normal or distended), fistula size, degree of scarring (none/mild, moderate or severe),
number of fistulas (dichotomized at greater than one), ureter involvement (yes or no), and
degree of urethral involvement. Urethral involvement was categorized as “partial” (urethra
involved but not completely destroyed or separated), and “complete destruction or
circumferential,” where circumferential referred to complete separation of the urethra from
the bladder. Because there are no agreed upon standard definitions or objective measure for
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most of the fistula characteristics assessed, the operating surgeon made subjective
assessments based on their clinical judgment and experience.

Variables related to context of repair included whether the repair was conducted during
routine services or an outreach activity and whether it was conducted during a training
session, as well as surgeon experience. Surgeon experience was measured by the number of
complex repairs the surgeon reported ever conducting; complex was defined subjectively by
each surgeon, and the variable was dichotomized at greater than 200 complex repairs.

For bivariable analyses, patient, fistula and contextual correlates of surgery outcome were
compared using risk ratios (RRs) and corresponding 95% confidence intervals (CIs); these
were derived using generalized estimating equations (GEE), accounting for clustering of
patient outcomes within facilities. RRs and corresponding 95% CIs were generated using the
logarithm link function and binomial distribution specification in SAS PROC GENMOD.
(28)

Variables eligible for inclusion in multivariable models were conceptually associated with
repair outcomes and statistically associated (p-value <0.20) with repair outcomes in
bivariable analysis. In the event that variables were too highly correlated (r >0.4) only one
was included. For example, prior repair was included instead of fistula duration.
Multivariable GEE models using the log-binomial specification in GENMOD were used to
generate adjusted RRs (ARR) and corresponding 95% CIs; where the log-binomial model
failed to converge, SAS PROC GENMOD’s Poisson regression capability with a log link
function and robust variance was used.(29) All data were analyzed using SAS version 9.2.

RESULTS
Flow of study participants is shown in Figure 1. A total of 1,429 women were enrolled,
ranging from 51 to 261 women per site at ten sites. Variability was based primarily on the
site’s caseload. At the eleventh site (one in Bangladesh), only five women were enrolled
before fistula repair services were no longer offered due to staffing changes (data from these
women were included in our analyses). Overall, 1300 (96.0%) women returned for the 3
month follow-up visit, with follow-up varying among sites, ranging from 74.2 – 100%.
Median duration of follow-up was 88.0 days (interquartile range (IQR) 84.0–99.0; range
22.0–553.0). Data presented here are for the 1274 women who had a urinary fistula
(n=1229) or a combined urinary fistula/RVF (n=37) and who returned for 3 month follow-
up. This sample size enabled us to detect with over 95% power an absolute difference in
failure of 7% between exposed and unexposed, assuming 8% failure among those unexposed
to the characteristic in question, a 95% confidence level, and a 1:1 ratio of unexposed to
exposed. Analyses examining predictors of residual incontinence include the 1041 women
whose fistula was closed at the 3 month visit.

Repairs were conducted by 67 surgeons (resident, visiting and trainee); 10 reported
conducting more than 200 complex repairs during their career. The latter were identified as
the primary surgeon for nearly one-third (411/1274, 32.3%) of repairs. Just over half
(721/1274, 56.7%) of all repairs were in the context of routine services, while more than
one-third (477/1274, 37.5%) occurred during a training.

Table 1 shows selected baseline characteristics of study participants. Median age at repair
was 25.0 (IQR 20.0–35.0; range 14.0–83.0). Most women were in their teens to mid-thirties,
and were married or divorced/separated rural residents with limited education, who relied on
their husband or other relatives for financial support. Nearly all fistulas (1241/1272, 97.6%)
were obstetric in origin. Participants were healthy, apart from their fistula, with the majority
of women (901/1274, 70.7%) exhibiting no other apparent medical conditions at admission
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to the study. FGC was present in 20.4% of the women (259/1274); the majority of these in
Guinea.

Table 1 also shows clinical characteristics of the fistulas seen in study participants. While
few women had severe vaginal scarring, more than one quarter had a small bladder and
approximately one-third had some involvement of the urethra. According to the surgeon’s
subjective assessment at the time of surgery, similar numbers of fistulas were categorized as
simple (363/1266, 28.7%) or complex (356/1266, 28.1%). The remaining 43.2% (547/1266)
were classified as intermediate.

Overall fistula closure at 3 months was 81.7% (1041/1274; 95%CI: 79.5%–83.7%), varying
among sites from 59.7–97.5%. Most of those women (823/1041, 79.1%; 95%CI: 76.5%–
81.4%) were closed and dry (i.e. had no residual incontinence), however nearly 20% of the
women with closed fistula had residual incontinence (193/1041, 18.5%; 95%CI: 16.3%–
21.0%). Occurrence of residual incontinence varied among sites from 9.9–47.1%).

In unadjusted analyses, a number of patient characteristics, fistula characteristics and context
of repair variables were significantly (p<0.05) associated with fistula closure at the 3 month
follow-up visit (Table 2). However, after adjusting for other patient, fistula and contextual
factors, only small bladder size, prior repair, severe vaginal scarring, and urethral
involvement were found to predict failure of fistula closure at 3 months post-repair (Table
3). Women with small bladder size, prior repair or severe vaginal scarring had
approximately a 1.5 times greater risk of failed fistula closure. Additionally, as degree of
urethral involvement increased, so did risk of failed fistula closure.

Similarly, a wide variety of patient characteristics, fistula characteristics and context of
repair variables were significantly (p<0.5) associated with residual incontinence in women
with closed fistula in unadjusted analyses (Table 2). Following adjustment for other patient,
fistula and contextual factors, only prior repair, severe vaginal scarring and urethral
involvement remained significant predictors of residual incontinence in women with closed
fistula at 3 months post-repair (Table 3). Women with prior repair or severe vaginal scarring
had a 1.3 times greater risk of residual incontinence, while women with urethral
involvement (partial or complete involvement, or circumferential fistulas) had
approximately a 2 times greater risk of residual incontinence.

None of the contextual factors were significantly associated with fistula closure at 3 months.
Although women whose surgery was conducted during a training were significantly
(p<0.05) more likely to have residual incontinence at follow-up, the association did not
remain in multivariable analysis.

DISCUSSION
Our results provide further evidence supporting the role of vaginal scarring and urethral
involvement in predicting failure to close the fistula and residual incontinence following
fistula closure. (5,7,8,11,16,17) They also support the smaller number of studies suggesting
a negative prognostic role of bladder size and prior repair. (6,7,11,16)

We found, as others have,(7,17,20) no relationship between fistula size and successfully
closure after repair surgery. It is plausible that fistula size, independent of other factors, is
not a predictor of repair outcome because even large defects can be surgically closed,
whereas other factors such as prior repair or severe scarring (that may reduce the amount of
viable tissue), or urethral involvement (that may affect sphincter mechanisms), cannot be
easily addressed surgically. Our results also contribute to the growing body of evidence
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showing that patient characteristics and co-morbidities do not independently predict fistula
closure or residual incontinence after successful closure.(7–9,16,20)

A systematic review of the MEDLINE database from 1970 to 2010, using the following
topic headings: “obstetric fistula,” “vaginal fistula,” “urinary bladder fistula,”
“vesicovaginal fistula” and “fistula” identified no published studies that reported the effect
of contextual factors on repair outcomes; most studies have been conducted at a single site,
which has not allowed for comparisons of different contexts. It is reassuring to note from
our data that outreach models of service delivery, where relatively large numbers of women
are repaired over a short period of time, appear to have no negative impact on repair
outcome; neither do training sessions, presumably because of the availability of surgeons
with advanced skills in both circumstances. Quality of services most likely also plays a role,
although we did not assess that.

Although we found that the number of complex repairs previously performed by surgeons
was not a significant predictor of repair outcomes, clearly, specialized skills are required for
fistula surgery. All surgeries were conducted by trained fistula surgeons or by a trainee
under the direct guidance of an experienced fistula surgeon. Surgeons who reported having
conducted more than 200 complex repairs were repairing fistulas with a worse prognosis.
While the analyses controlled for a variety of fistula characteristics we cannot exclude the
possibility of residual confounding by prognosis.

Some limitations should be kept in mind. Although we accounted for a wide variety of
patient and fistula characteristics and several contextual factors, the study was observational
and the results may be subject to confounding by factors that were not measured or
controlled for. Socio-demographic, obstetric history and causative delivery data were subject
to the inaccuracies and reporting biases inherent in self-reported data. Laboratory
measurements for some comorbidities and standard definitions for some fistula
characteristics were not available, which may have led to underreporting or bias in our
results. We believe that errors in exposure measurement were non-differential, and that any
bias would be toward the null.

For some variables examined in the bivariable and multivariable analyses, we were missing
data from some women. Provider experience was the only variable where we determined
missing data could have been associated with outcome. Values were missing for 64 women
repaired by nine surgeons. To assess potential bias this might have introduced, we conducted
a sensitivity analysis, imputing different values for this variable for the nine surgeons. Our
results remained unchanged, increasing our confidence that no bias was introduced by
excluding these cases.

Loss to follow-up varied across sites and our results may have been biased if women who
completed the study differed from those who were lost; while we cannot rule out this
possibility, loss to follow-up was remarkably low. Given the exploratory nature of the study,
we may not have had sufficient power to detect small significant differences in some
analyses.

This study is one of the largest collections of data assessing fistula repair outcomes across
multiple sites and countries, and one of few studies that followed women after discharge to
determine predictors of longer-term repair outcomes. We hypothesize a number of reasons
to explain the unusually high follow-up, primarily related to the unique nature of fistula
patients and services. Fistula patients often develop a relationship with the staff. This is, for
many, the first time since their fistula occurred that someone has listened to their concerns,
addressed their condition and treated them with dignity and respect. Additionally, women
often reside at the facility for extended periods of time before, during and after their repair.
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We asked staff to repeatedly stress the importance of returning for the follow-up visit.
Women may also have wanted to take advantage of the opportunity for a check-up or, in the
case of women with continued incontinence, to seek further care. It is possible that
reimbursing transport costs and/or giving women a small gift at follow-up may have
encouraged women to return. The high follow-up rate suggests that it might be possible to
assess even longer-term outcomes in future studies with fistula clients.

Our results may help surgeons to make decisions about the skill level needed to repair
individual patients as well as to communicate adequately to fistula patients about the
possibility of a failed repair or remaining residual incontinence given the characteristic of
their fistula. They also provide further evidence to support inclusion of certain fistula
characteristics, particularly vaginal scarring and urethral involvement, in prognostic
classification systems.
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Figure 1.
Flow of study participants.
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Table 1

Selected Patient and Fistula Characteristics of Women Undergoing Urinary Fistula Repair Surgery

Patient Characteristic at Enrollment n (%)

Age (n=1267) 14–19 289 (22.8)

20–24 282 (22.3)

25–34 363 (28.7)

35 and older 333 (26.3)

Median age at first marriage (IQR) (n=1172) 15.0 (14.0– 18.0)

Marital status (n=1256) Single 23 ( 1.8)

Married/living as if married 830 (66.1)

Divorced/separated 341 (27.1)

Widowed 62 ( 4.9)

Education (n=1271) Less than primary 720 (56.6)

Primary or higher 265 (20.8)

Religious (eg Koranic studies) 286 (22.5)

Residence (n=1264) Rural 1088 (86.1)

Semiurban (town) 109 ( 8.6)

Urban (city) 67 (5.3)

Primary source of income (n=1268) Husband 657 (51.6)

Relatives 429 (33.7)

Self 164 (12.9)

Other 23 ( 1.8)

Median Parity (IQR) (n=1231) 2.0 (1.0–5.0)

Median age at fistula occurrence (IQR) (n=1273) 20.3 (17.3– 26.8)

Event after which fistula occurred (n=1272) Delivery 1241 (97.6)

Medical procedure 20 ( 1.6)

Genital cutting 7 ( 0.6)

Sexual violence 0 ( 0)

Other 4 ( 0.3)

Status of baby from causative delivery (n=1243) Baby born dead 1088

Baby born alive (84.4)

Baby died shortly after birth 155

(12.0)

46 (3.6)

Years with fistula (median, IQR) (n=961) 1.0 (0.3–3.0)

Had prior repair surgery (n=1271) 294 (23.1)
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Patient Characteristic at Enrollment n (%)

Median previous repair attempts (IQR) (n=288) 1 (1–2)

Fistula characteristics at surgery

Fistula location and type (n=1274) Midvaginal 369 (29.1)

Juxtaurethral 276 (21.8)

(multiple responses possible) Juxtacervical 225 (17.8)

Circumferential 214 (16.8)

Intracervical 81 ( 6.4)

Trigonal 66 ( 5.2)

Vault 35 ( 2.8)

Supratrigonal 32 ( 2.5)

Vesicouterine 21 ( 1.7)

Ureteric 20 ( 1.6)

Ureterovaginal 15 ( 1.2)

Fistula size (cm) (n=1274) Small (smaller than 2) 348 (28.6)

Medium (2–3) 612 (50.3)

Large (4–5) 198 (16.3)

Extensive (6 or longer) 58 ( 4.8)

Urethral involvement (n=1274) None 759 (59.8)

Partial 281 (22.1)

Complete destruction or circumferential 226 (17.9)

Small bladder (n=1274) 338 (28.6)

Scarring (n=1274) No or mild scarring 806 (63.4)

Moderate scarring 371 (29.2)

Severe scarring 95 ( 7.5)

More than one urinary fistula (n=1274) 75 ( 5.9)

IQR, interquartile range.
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Table 2

Patient and Fistula Characteristics by Fistula Closure and Residual Incontinence at 3 Months Postrepair

Fistula Closure (n=1274) Residual Incontinence (n=1016)

Characteristics Closed n (%) Not closed n (%) No residual
incontinence n (%)

Residual incontinence n
(%)

Total 1039 235 823 193

Patient characteristics

Age (mean, SD) 27.8 (11.0) 29.8 (11.2) 27.4 (10.8) 29.0 (11.7)

Completed primary school or higher 237 (22.8) 28 (12.0)* 183 (22.3) 47 (24.4)

Rural residence 887 (86.0) 201 (86.3) 705 (86.5) 160 (82.9)†

Parity greater than 3 362 (35.9) 83 (37.1) 293 (36.9) 59 (31.4) †

Delivered via c-section 389 (38.5) 92 (40.5) 311 (38.9) 70 (37.2)*

Prior repair 210 (20.3) 85 (36.3)† 156 (19.0) 48 (24.9)†

Genital cutting 194 (18.7) 65 (27.7) 168 (20.4) 25 (13.1)*

Patient comorbidities

Anemia 72 ( 6.9) 19 ( 8.1) 52 ( 6.3) 16 ( 8.3)

Malnutrition 58 ( 5.6) 18 ( 7.7) 42 ( 5.1) 12 ( 6.2)

Malaria 4 ( 0.4) 2 ( 0.9) 3 ( 0.4) 1 ( 0.5)

HIV 4 ( 0.4) 0 ( 0.0) 4 ( 0.5) 0 ( 0.0)

UTI 2 ( 0.2) 0 ( 0.0) 2 ( 0.2) 0 ( 0.0)

Fistula characteristics

Location and type

 Midvaginal 318 (30.8) 51 (21.9)* 272 (33.2) 43 (22.4)†

 Juxtaurethral 230 (22.3) 46 (19.7) 163 (20.0) 61 (31.8)†

 Juxtacervical 187 (18.2) 38 (16.3) 149 (18.2) 35 (18.2)

 Circumferential 143 (13.8) 71 (30.2)† 87 (10.6) 50 (25.9)†

 Intracervical 71 ( 6.9) 10 ( 4.3)† 67 ( 8.2) 4 ( 2.1)†

 Trigonal 55 ( 5.3) 11 ( 4.7) 46 ( 5.6) 8 ( 4.2)

 Vault 29 ( 2.8) 6 ( 2.6) 22 ( 2.7) 6 ( 3.1)

 Supratrigonal 27 ( 2.6) 5 ( 2.1)* 25 ( 3.1) 1 ( 0.5)†

 Vesicouterine 19 ( 1.8) 2 ( 0.9) 17 ( 2.1) 2 ( 1.0)

 Ureteric 18 ( 1.7) 2 ( 0.9) 12 ( 1.5) 5 ( 2.6)

 Ureterovaginal 11 ( 1.1) 4 ( 1.7)† 9 ( 1.1) 1 ( 0.5)

Fistula size (cm)

 Small (smaller than 2) 295 (29.9) 53 (23.1) 246 (31.3) 47 (26.1)

 Medium (2–3) 508 (51.5) 104 (45.4) 421 (53.5) 81 (45.0)

 Large (4–5) 144 (14.6) 60 (26.2)† 93 (11.8) 45 (25.0)†

 Extensive (longer than 6) 45 ( 4.6) 13 ( 5.7) 28 ( 3.6) 10 ( 5.6)*
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Fistula Closure (n=1274) Residual Incontinence (n=1016)

Characteristics Closed n (%) Not closed n (%) No residual
incontinence n (%)

Residual incontinence n
(%)

Urethral involvement

 None (reference category) 664 (64.0) 95 (40.8) 566 (69.0) 83 (43.5)

 Partial 220 (21.2) 61 (26.2)† 159 (19.4) 56 (29.3)†

 Complete destruction or circumferential 150 (14.6) 76 (32.9)† 92 (11.3) 52 (27.2)†

Small bladder 241 (24.9) 97 (45.1)† 179 (23.2) 57 (31.8)†

Scarring

 No or mild scarring (reference category) 694 (66.9) 112 (47.7) 569 (69.3) 115 (59.6)

 Moderate scarring 288 (27.8) 83 (35.3)† 221 (26.9) 57 (29.5)*

 Severe scarring 55 ( 5.3) 40 (17.0)† 31 ( 3.8) 21 (10.9)†

More than one urinary fistula 50 ( 4.8) 25 (10.6)† 29 ( 3.5) 16 ( 8.3)†

Context of repair

Routine services 120 (51.7) 601 (57.8) 482 (58.6) 103 (53.6)*

Training 89 (38.2) 388 (37.4) 302 (36.8) 77 (40.1) †

Surgeon conducted more than 200 complex
repairs

61 (27.2) 350 (35.5)* 263 (33.6) 73 (40.1)*

SD, standard deviation; HIV, human immunodeficiency virus; UTI, urinary tract infection.

*
p<0.2.

†
p<0.05.
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Table 3

Bivariable and Multivariable Predictors of Failure of Fistula Closure and Residual Incontinence at 3 Months
Postrepair

Relative Risk (95%CI) Adjusted Risk Ratio*(95%CI)

Predictors of fistula closure

Midvaginal 0.74 (0.56–0.99) 0.93 (0.72–1.21)

Intracervical fistula 0.69 (0.49–0.98) 1.03 (0.73–1.45)

Supratrigonal 0.69 (0.44–1.06) 0.97 (0.68–1.39)

Small bladder 2.08 (1.52–2.83) 1.57 (1.39–1.79)

Prior repair 1.53 (1.23–1.90) 1.40 (1.11–1.76)

Scarring

 None or mild Ref Ref

 Moderate 1.53 (1.02–2.28) 1.15 (0.89–1.49)

 Severe 2.79 (1.81–4.28) 1.56 (1.20–2.04)

Urethral involvement

 None Ref Ref

 Partial 1.55 (1.28–1.88) 1.36 (1.11–1.66)

 Complete destruction or circumferential 2.34 (1.72–3.16) 1.72 (1.33–2.23)

More than one urinary fistula 1.68 (1.11–2.53) 1.39 (0.95–2.03)

Fistula size (diameter greater than 4 cm) 1.59 (1.07–2.35) 0.81 (0.61–1.07)

Ureter involvement 1.52 (1.06–2.18) 1.01 (0.83–1.25)

Surgeon conductedmore than 200 complex repairs 1.27 (1.02–1.58) 0.97 (0.72–1.30)

Predictors of residual incontinence

Prior repair 1.27 (1.03–1.56) 1.37 (1.13–1.65)

Scarring

 None or mild Ref Ref

 Moderate 1.36 (1.03–1.80) 1.09 (0.84–1.42)

 Severe 2.18 (1.81–2.62) 1.35 (1.10–1.67)

Urethral involvement

 None Ref Ref

 Partial 1.82 (1.41–2.34) 1.78 (1.27–2.48)

 Complete destruction or circumferential 2.33 (1.72–3.16) 2.06 (1.51–2.81)

Small bladder 1.65 (1.27– 2.14) 1.22 (1.00–1.49)

Obstet Gynecol. Author manuscript; available in PMC 2013 September 01.



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Barone et al. Page 15

Relative Risk (95%CI) Adjusted Risk Ratio*(95%CI)

Surgeon conducted more than 200 complex repairs 1.31 (0.93–1.85) 1.11 (0.77–1.59)

CI, confidence interval.

*
Each variable was adjusted for all other variables listed in the table
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