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Abstract

Objective: To determine the incidence of and risk factors for perioperative blood transfusions after urogenital fistula repairs in

Uganda. Design: A retrospective cohort study. Setting: A community hospital in Masaka, Uganda. Population: Women who

underwent fistula repair at the Kitovu Hospital between 2013 and 2019. Methods: Retrospective review of demographics, and

clinical perioperative characteristics of patients surgically treated for urogenital fistula. Patient characteristics were compared

between those who did and did not require a blood transfusion. Main Outcome Measures: need for perioperative blood

transfusion, risk factors Results: 546 patients treated for urogenital fistulas were included in this study. The median age

was 31.1 ± 13.2. A vaginal surgical approach was used in the majority of patients (84.6%). Complications occurred in 3.5%

of surgical repairs, and the incidence of blood transfusions was 6.2%. In multivariable analyses, women with fistula repairs

approached abdominally were 4.3 (95% CI: 1.85–10.00) times more likely to require transfusions than vaginal operations. A

borderline association was observed between timing of repair and perioperative transfusions such that patients who underwent

repair after three months from the time of developing the fistula were at lower risk of perioperative transfusions (aOR: 0.48,

95% CI: 0.22–1.04). Conclusions: The incidence of blood transfusions among urogenital fistula repairs in our population is twice

that of developed nations. An abdominal surgical approach to urogenital fistula is a significant risk factor for perioperative

blood transfusions. Timing of repair may warrant further study.

Introduction:

It is estimated that more than 2 million young women currently live with untreated obstetric fistulas in
sub-Saharan Africa and Asia. There are about 50,000 to 100,000 new cases per year, and approximately
150,000 women in Uganda alone are currently living with this condition.1–3 Although surgical fistula repairs
are commonly preformed and relatively safe, some of the complications include bowel obstruction, fistula
recurrence, and urinary incontinence.4,5. A rare complication of fistula surgery is hemorrhaging, accounting
for 3% of all complications.6 However, this can be serious and life-threating as access to safe blood for women
in low-resource settings can be challenging. Therefore, it is important to understand potential risk factors for
perioperative transfusions to allow for proper planning and risk mitigation among high-risk women. There is
currently a paucity of information in the literature on this topic. Therefore, we aim to identify the incidence
of and risk factors for perioperative blood transfusions after urogenital fistula repair at a Fistula Hospital in
Uganda. We hypothesize there will be specific patient characteristics that will increase risk of perioperative
transfusions such as location of fistula and route of surgery.

Methods:
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. An IRB approved retrospective cohort study was performed to identify the incidence of and risk factors for
perioperative blood transfusions after surgical repair of urogenital fistula in Uganda. The study was conducted
among women who underwent fistula repair between 2013-2019 at the Kitovu Hospital in Masaka, Uganda.
Kitovu Hospital is one of three private, faith-based hospitals under the partnership of the USAID Fistula
Care Plus. Complex fistula cases from many geographical areas are often referred to the hospital which has
a specialized fistula repair unit. All types of urogenital fistula were included (vesicovaginal, urethrovaginal,
vesicouterine, and those with ureteral involvement). Those who had concomitant rectovaginal fistulas were
included so long as they underwent repair of the urogenital fistula. A surgical database, established in 2013
from patient charts, was used to identify those who underwent urogenital fistula repair during that time
period and determine eligibility for inclusion. After identification of included patients within our cohort,
a retrospective chart review was performed to gather all remaining variables of interest including patient
demographics, medical and surgical history, as well as perioperative details. Primary outcome was the need
for perioperative blood transfusion. Patient characteristics were then compared between those who did and
did not require perioperative blood transfusion after urogenital fistula repair.

Descriptive statistics were calculated for a number of demographic and clinical characteristics to describe
the full sample and women with and without a transfusion. Results were reported as mean with standard
deviation (or median with interquartile range) for continuous variables and frequency with percentages for
categorical variables. Logistic regression was used to estimate unadjusted odds ratios (ORs) and 95% confi-
dence intervals (CIs) representing the association between each risk factor of interest and blood transfusion.
Risk factors were chosen a priori based on previous literature and clinical knowledge and included patient
age, time with fistula, type of delivery, delivery outcome, cause of fistula, history of fistula repair, HIV status,
presence of foot drop, surgical approach, anesthesia type, concomitant surgery, use of a graft or flap as part
of their surgery, a concomitant sling procedure, complications, use of ureteric catheter, and surgeon training.
A multivariable logistic regression model was used to estimate adjusted ORs and 95% CIs; only covariates
that were significantly associated with risk of blood transfusion in univariate analyses were included in the
adjusted model. Categorical subgroups were created for covariates with missing data and included in the
models. All statistical tests were two-sided and declared significant at p < 0.05. Statistical analyses were
performed with SAS software, version 9.4 (SAS Institute, Inc., Cary, NC).

Results:

A total of 546 patients who underwent fistula repairs from 2013-2019 met inclusion criteria and were included
in the study. Patient characteristics are outlined in Table 1. The mean age was 31.3 ± 13.2. Median duration
of labor was 48 hours (interquartile range: 36-72 hours). Median parity was 3 (interquartile range: 1-6). The
median time suffering from the condition before repair was 6 months (interquartile range: 0.25-5 years).
Preoperative characteristics are described in Table 2. Most fistula patients delivered via Cesarean section
(58.6%) and 23.8% delivered via spontaneous vaginal delivery. A majority of fistula patients delivered still
births (65.4) versus livebirths (17.6%). A quarter of patients had undergone previous repair of their fistula
(25.5%). The most common location of fistulas was juxta-cervical or vault fistulas (20.7%). A vaginal surgical
approach was used in the majority of patients (84.6%) compared to an abdominal approach (11.7%). Post-
operative complications occurred in 3.5% of patients. The incidence rate of blood transfusions was 6.2%.

Risk factors examined are included in Table 3. The risk factors that were associated with blood transfusions in
univariate analyses were time with fistula, surgical approach, anesthesia type, and whether the patient had
any complications. Multivariable analyses identified abdominal surgical approach as the only statistically
significant risk factor of a need for blood transfusions. Surgical fistula repairs approached abdominally
(non-vaginally) were four times more likely (aOR: 4.30, 95% CI: 1.85–10.00) to require transfusions than
vaginal operations. An inverse borderline association was observed between timing of repair and perioperative
transfusions, such that patients who underwent repair after three months from the time of developing the
fistula were at lower risk of perioperative transfusions (aOR: 0.48, 95% CI: 0.22–1.04).

Discussion:
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. Main Findings: This retrospective study examines risk factors for patients who underwent surgical repair of
urogenital fistulas at a Fistula Hospital in Masaka, Uganda. The data demonstrate that the incidence rate
of blood transfusions in our patient population is 6.2%. Consistent with our hypothesis, there are specific
patient characteristics that predict a need for perioperative blood transfusions. Specifically, these risk factors
include abdominal approach and timing of fistula repair was borderline.

Strengths and Limitations: Strengths of this study include well-defined outcomes and their importance given
the lack of availability of blood in many areas of the world. This is the first study to our knowledge looking
at this important outcome. Furthermore, we include a population that is generalizable to obstetric fistula
populations in the developing world. The surgeries were completed by a group of well-trained fistula surgeons
from both Uganda as well as other countries who worked collaboratively to care for these women in a
dedicated Fistula Hospital. Limitations include a retrospective nature of this study and therefore missing
data in some cases that prevent us from looking at other risk factors that may not have been collected at the
time or even known by the patients themselves. Some of these include other patient comorbidities or history
of previous non-fistula surgeries for example.

Interpretation: Fistulas approached abdominally were approximately four time more likely to need a blood
transfusion compared to a vaginal approach. This is consistent with existing research advocating for vaginal
approach as the preferred management option for surgical fistula repairs.7 A vaginal approach is typically
preferred when feasible due to its minimally invasive nature and association with shorter operative times,
decreased blood loss and shorter length of stays in hospitals.8,9 Previous studies have demonstrated higher
rate of complications associated with an abdominal approach, including urinary tract infections, sepsis,
blood transfusions, and hospital readmissions.6,7 Results from our study are consistent with published data
advocating for vaginal approach in regards to risk of perioperative blood transfusion as well. However, there
are circumstances in which an abdominal approach may be indicated, such as for ureteric involvement,
limited vaginal access, significant associated scarring or failed prior repairs.7,8,10 Ultimately, approach is
largely determined by patient characteristics, size and location of fistula and expertise of surgeon. Although
an abdominal approach may be unavoidable at times, our data may help surgeons identify these higher risk
patients in preoperative surgical planning and ensuring availability of resources such as sufficient blood.

In our study, timing of repair was also identified as a borderline risk factor with patients who underwent
fistula repair before three months being approximately half as likely to receive a blood transfusion. Although
this was a borderline relationship in our study, the authors feel it is notable and may require future studies
to fully investigate. Timing of repair is often left to the surgeon’s discretion, based on evaluation of the tissue
quality and maturity of the fistula. Traditional teaching typically dictates waiting at least three months after
childbirth before surgically repairing a fistula to allow time for healing and inflammation to subside as well as
recovery from central necrosis, edema, or infection.4,7,11 Additionally, conservative management for women
who present within the first three months for repair may help the fistula spontaneously close.4 However,
some experts would argue, that it is reasonable to repair before the 3-month mark so long as the fistula tract
is mature and the tissue appears healthy. Furthermore, studies have demonstrated earlier closures within
1-2 weeks of injury may have similar success rates to delayed repairs.8,12,13 Our results suggest that there
may be additional benefits to delayed repair in regards to decreasing associated risk for perioperative blood
transfusions particularly in low resource settings where blood may not be readily available.

In our study, timing of repair was also identified as a borderline risk factor with patients who underwent
fistula repair before three months being approximately half as likely to receive a blood transfusion. Although
this was a borderline relationship in our study, the authors feel it is notable and may require future studies
to fully investigate. Timing of repair is often left to the surgeon’s discretion, based on evaluation of the tissue
quality and maturity of the fistula. Traditional teaching typically dictates waiting at least three months after
childbirth before surgically repairing a fistula to allow time for healing and inflammation to subside as well as
recovery from central necrosis, edema, or infection.4,7,11 Additionally, conservative management for women
who present within the first three months for repair may help the fistula spontaneously close.4 However,
some experts would argue, that it is reasonable to repair before the 3-month mark so long as the fistula tract
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. is mature and the tissue appears healthy. Furthermore, studies have demonstrated earlier closures within
1-2 weeks of injury may have similar success rates to delayed repairs.8,12,13 Our results suggest that there
may be additional benefits to delayed repair in regards to decreasing associated risk for perioperative blood
transfusions particularly in low resource settings where blood may not be readily available.

Adequately powered prospective case-control studies would provide the best estimates of risk factors and po-
tentially identify other characteristics that serve as risk factors for needing a perioperative blood transfusion,
but such trials would require a large sample size. In the interim, we believe our study represents important
evidence for consideration in guiding surgical practice in low-resource settings.

Conclusion:

In conclusion, risk of perioperative blood transfusions was approximately 6%. Women whose fistulas were
approached abdominally were at higher risk for requiring perioperative blood transfusion. The borderline
relationship between timing of fistula repair and blood transfusion may warrant further study. Identification
of patients who may be at higher risk for requiring blood transfusions may help in preoperative planning in
low resource settings.
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