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Berhan, Ethiopia

Background: Obstetric Fistula leads to fecal and urine incontinence in women
and girls. Surgical repair is the cornerstone of care. Failure to repair an
obstetric fistula exposes women not only to repeated surgery but also to
ongoing incontinence and its sequela, depression, and social exclusion. Which
impacts the nation’s health intervention programs and socioeconomic burden.
Objective: To determine factors associated with failed fistula closure in women
who underwent Fistula Closure at the Hamlin Fistula Center in Addis Ababa,
central Ethiopia, between February 10, 2018, and December 28, 2020.

Methods: Women who underwent Fistula Closure between February 10, 2018,
and December 28, 2020 were included in a case—control study that was
conducted between May and June 2021. In total, 417 study participants (139
cases and 280 controls) were selected using a systematic random sampling
technique. Two professional midwife data collectors and one BSC nurse for
the supervisory assessment of women's medical cards utilized a structured
questionnaire to collect data. SPSS version 25 was used to enter, clean, and
analyze the data. During data analysis, bivariate and multivariate regression
models were used. A p-value of less than 0.05 indicates a significant correlation.
Results: Forty-nine patients (35.3%) and 133 controls (47.8%) who were older than
26 years were at repair while they were (14-19 years old). The factors that
contributed to failure of fistula closure included age at repair (14-19 years old)
[AOR=21, 95% Cl (0.94-4.89)], prior fistula attempts (9.6, rural residence
[AOR =2.69, 95% CI (1.36-5.35)], height <150 cm [AOR =1.80, 95% CI (0.99-
3.59)], labor duration longer than 2 days [AOR =189, 95% CI (0.99-3.59)],
delivery by cesarean section [AOR =1.88, 95% Cl (1.04-3.89)], damaged urethra
[AOR =2.02, 95% Cl (1.04-3.89)], diameter of fistula >3 cm, mild vaginal scar
[AOR = 3.20, 95% CI (1.24-8.29)], moderate and severe vaginal scar [AOR =5.49,
95% Cl (1.92-15.75)], and completion of ANC [AOR =0.20 (0.11, 0.38)].
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Conclusion and recommendation: Age at the time of repair, Residence, Height,
duration of labor, mode of delivery, completion of ANC, damaged urethra,
fistula diameter >3 cm, previous fistula attempts, and vaginal scar are factors
related to failure of fistula closure. By focusing on these areas, we can
significantly improve the outcomes for patients undergoing fistula repair and
lower the likelihood of failed closures in the future. Community-based health
education regarding obstetric fistula and the importance of seeing a doctor as
soon as possible during labor to lower the risk of obstructed delivery, boost
antenatal care completion, and shorten the length of labor are all necessary to
prevent failed fistula closure in comparable patients in the future.
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Introduction

In the genitourinary and gastrointestinal tracts, fistulas are
aberrant openings or communications between two epithelial
surfaces that can develop after protracted labor obstruction. It
can result in a woman’s incontinence of urine and/or feces
(1, 2). Obstetric fistulas are primarily caused by obstructed labor
and primarily affect women who are poor and marginalized in
developing nations who do not have access to basic medical care
(3, 4). An estimated 2-3 million women, conservatively, suffer
from untreated obstetric fistulas, and approximately 50,000-
100,000 women are estimated by the World Health Organization
(WHO) to suffer from obstetric fistulas each year, with at least
33,000 of these cases occurring in sub-Saharan Africa (2, 5, 6).
Women who undergo repeated surgery because of fistula and
those who fail obstetric fistula closure experience extra social and
financial challenges, which also affect the fistula care program.
Furthermore, women who undergo repeated surgery are often at
risk of health complications, such as infection, discomfort, sexual
dysfunction, and subsequent infertility) (6-8).

The World Health Organization estimates that a high number
of women are thought to be living with fistulas, and there are a
significant number of new occurrences of the condition every
year, and roughly 90% of pregnancies with obstetric fistulas end
in stillbirth (2, 8, 9). Compared with women who had
successfully healed obstetric fistula repair, those in the obstetric
fistula repair failure group were more likely to have depression,
posttraumatic stress disorder, somatic complaints, and a lack of
social support (10-12). More than 6 million women experience
obstructed labor each year; more than 90% of these women
reside in the world’s poorest regions, where they have limited
access to high-quality fistula repair services and emergency
obstetric care (13-16). The incidence of obstetric fistula in
0.29 per
reproductive age; In Ethiopia, there were approximately 142,389
cases of obstetric fistula in 2013 (2, 3, 17). The problem of
fistula remains underreported and a relatively hidden public

underdeveloped nations is 1,000 women of

health concern from program and policy planners, as well as at
all levels of the health system. Social stigma, marital breakup,

Abbreviations

including divorces and separations; financial loss due to
employment insecurity; and reproductive system issues, such as
menorrhea and infertility, are examples of physical and
psychological morbidity (18, 19). For women with fistulas,
becoming continent after repair is a new beginning; however,
incorrect fistula closure can result in even more despair and
loneliness. Additionally, having a fistula that has not closed
requires repeat surgery, which increases the social and financial
strain on women in the program and decreases the likelihood
that the fistula will close successfully in subsequent attempts at
repair (20-22). Out of a total of 272 women, 93 (34.2%), 48
(17.6%), 65 (24%), and 64 (23%) had vesico-vaginal, recto-
fistula types,
respectively, and roughly 173 (64%) of those with obstetric

vaginal, urethra-vaginal, and vesicourethral
fistula reported experiencing leakage from the fistula for at least
a year in the Rwandan study (18, 23).

Studies carried out in Ethiopia at different periods showed
that 35.3% of fistulas in Bahir Dar did not close (6), 28.8% in
Southern Ethiopia (24), and 18.2% in Southwest Ethiopia (21).
Incontinence, women who have ANC follow-up, Place of
delivery, mode of delivery, Length of labor, Height, extensive
vaginal scarring, a small bladder, urethral damage, prior fistula
closure, the vaginal approach, Patients who took antibiotics
before surgery, catheterized for 12-14 days, the infection she
had after the surgery, and the condition of her bladder neck
12, 16, 23,
25-36). A large portion of previous research in this area has

are factors related to failed fistula closure (1, 11,

focused on the prevalence of successful fistula closure rates and
the general magnitude of the fistula in their specific areas, not on
determinants of failed fistula closure, particularly in the study area.

Objective

To determine the factors that contribute to fistula closure
failure in women who underwent Fistula Closure at the Hamlin
Fistula Center in Addis Ababa, Central Ethiopia, between
February 10, 2018, and December 28, 2020.

NGOs, Nongovernmental Organization; OF, obstetric fistula; RVF, rectal vaginal fistula; UNFPA, United Nations Population Association; VVF, vesico-vaginal fistula;
UVF, ureterovaginal fistula; WHO, World Health Organization; C/S, cesarean section.
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Methods and study setting

The Addis Ababa Hamlin Fistula Center, established in 1974
by Dr. Catherine and Dr. Reg Hamlin, was where this
investigation was conducted. The Hamlin Fistula Center is the
second hospital in the world to provide patients who have
suffered from obstetric tragedies with therapy that can change
their lives. Additionally, it provides training on fistula cases to
trainers from both domestic and foreign organizations. It is
located in Ethiopia’s largest capital city, Addis Ababa, and
covers 527 km2. The city has an average elevation of 2,355 km
(17,726 ft). There are ten sub-cities and 117 districts in all. It
is also the largest city in the country in terms of population,
with 4,793,699 residents and a projected growth rate of 4.39%
by 2020 (Addis Ababa City Administration).

Study design and period

After examining the follow-up records and operation
registration information for fistula patients, a case-control study
design was implemented, with failed fistula closure as the case
and successful fistula closure as the control.

Population

The source population comprised all patients with fistula who
received treatment at the Hamlin Fistula Center in Addis Ababa.
All women who underwent obstetric fistula closure at the Hamlin
fistula facility between February 10, 2018, and December 28, 2020
were included in the study and included as cases. All women who
did not experience obstetric fistula failure at the same time as
those at the Hamlin fistula center were included in the control group.

Inclusion and exclusion criteria

Inclusion criteria
Cases

All patients treated at the Hamlin Fistula Center in Addis
Ababa between February 10, 2018, and December 28, 2020,
experienced Fistula closure failure.

Controls
Women who did not experience obstetric fistula failure within the
same period as patients at the Hamlin Fistula Center in Addis Ababa.

Exclusion criteria
The study on cases and controls excluded individuals with

fistulas other than those resulting from obstetric causes and those
with inadequate medical records.

Sample size determination

The double population proportion formula was used to
determine the sample size.
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Using a 1:2 ratio = 139 cases and 278 controls,
Total = 417

Sampling techniques and procedures

The number of repair surgeries performed in the last 3 years was
1,000, with 216, 360, and 424 surgeries performed in 2018, 2019, and
2020, respectively. Every year, the records of women who underwent
fistula closure and failed fistula closure were recorded consecutively.
For Sampling, practically, obstetric repaired cases and controls were
ordered sequentially in each year of their procedure, then after
proportional allocation to size systematic sampling techniques
were applied to select the cases and controls from each year at
every (k=2) interval. However, the first patient and the first
control were chosen randomly, and then each calculated interval
was 2 until the desired sample size was reached. Cases and
controls were selected from the medical records of the women
using a systematic random sampling technique. The first patient
was chosen randomly and then every 2 (cases and controls) using
a sampling strategy based on the K=2 value calculated interval. A
woman’s incomplete card (did not finish the questions) was
ignored, after which the card was reviewed.

Case ascertainment and control selection

Cases: A total of 139 patients had failed fistula closure but
failed following repair.

Controls: 278 women who successfully healed obstetric fistulas
served as controls. These 278 controls were selected using a
systematic random sampling technique from their medical
records in the same manner as that used for the selection of cases.

« Both case and control data were retrospectively analyzed.

o Exposure information was obtained retrospectively from the
women’s recorded follow-up history.

« Only health facility-based cases and controls were included (i.e.,
cases and controls were selected from those who underwent
repair at the Hamlin Fistula Center only).

Data collection procedure

Through document inspection, operation notes, and
discharge logbooks, data were collected using a pretested,
structured questionnaire that was modified from several
studies in the literature. Before data collection, a pretest was
conducted on fistula cases at the Addis Ababa Hamline
Fistula Center, representing 5% of the sample size. This was
done to identify any ambiguities and ensure the consistency
of the questionnaire. Any necessary corrections were made.
One BSC nurse served as the supervisor, and two professional
midwife data collectors collected the data. A list of all patients
who underwent surgery was obtained from the annual patient

chart and operation registration book. The patients who
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underwent successful or unsuccessful repairs were further
divided into two categories. The structured questionnaire,
which
participants, including weight and height of the women,

includes socio-demographic characteristics of the

gynecological characteristics of the women like Parity,
duration of labor, and place of delivery, including neonatal
outcome, previous vaginal scar, and other characteristics, were

assessed through the questionnaire.

Variables

Dependent variable
> Failed Fistula Closure (Yes, No)

Independent variable

Sociodemographic variables included age at repair, marital
status, residence, level of education, occupation, and height.
Gynecological characteristics included ANC follow-up, mode of
delivery, duration of labor, and status of vaginal scar. Clinical
characteristics included the status of the urethra (damaged
urethra), bladder neck, route of repair, presence of incontinence,
and obstetric fistula characteristics, including type of fistula,
previous fistula attempt, and fistula diameter.

Operational definition

Failed Fistula Closure: A woman was considered to have failed
fistula closure if the hole was not closed and/or incontinent 21 days
after the fistula repair procedure.

The fistula classification is based on the distance of a fistula’s
distal edge from the external urethral meatus (Goh classification).
Type 1 fistula: the distance from the external urethral meatus to
the distal margin of the fistula is greater than 3.5 cm; Type 2 the
distance is 2.5-3.5 cm, Type 3 1.5-2.5 cm and Type 4 <1.5 cm (21).

Data quality assurance

The data quality was ensured before, during, and after
collection. To confirm that the questionnaire was understandable,
practical, and logically organized, 5% (21) of respondents who
had visited the
pretested. Based on the pretest results, pertinent adjustments

fistula center in a different location were
were made. One day of instruction on the procedures,
techniques, and strategies for collecting data was given to the
supervisor and data collectors. Each questionnaire had a unique
code that the investigator used to consistently check the
questionnaire’s accuracy and consistency.

Data processing and analysis

The data were imported into SPSS Version 25 (Statistical
Social
categorization, and analysis. The explanatory variables were

Package for Sciences) for cleaning, recoding,
reclassified, the preliminary data were cleared of inconsistencies
and missing values, and any errors were quickly corrected by

tracing back and re-entering the original coded data. The data
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analysis yielded means and standard deviations for continuous
variables, and frequencies and percentages for categorical variables.

Univariate analysis was used to calculate descriptive statistics
such as the mean, frequency, and percentage, by separately
examining each variable. Bivariable analysis was used to examine
the link between OF Failed Fistula Closure and each of the
independent categorical factors using the most widely used test
of association, the chi-square test for categorical variables, and
the mean and standard deviation for continuous variables. The
odds ratio (COR) was
independent variable’s correlation with the outcome variable.

crude calculated to assess each
Variables from the bivariate analysis with a P value of 0.20 were
included in the multivariate model. The binary logistic regression
model was used for the analysis of the categorical outcome
variable to identify the determinants of failed obstetric fistula.
The outcome variable in this case of failed fistula closure was
categorized as (yes or no) after that each independent variable
was tested for the presence of a significant association or not.

Questionnaires were reviewed for completeness, and attempts
were made to eliminate human and recording errors during data
collection by employing exclusion criteria for individuals with
errors in recorded data to minimize the missing value of the
data. Because the missing values were 5%, a full case analysis was
performed for any missing data that arose following this procedure.

The adjusted odds ratio (AOR) and related 95% confidence
intervals were derived from the multivariate model. Finally, the
Enter approach was used to conduct multivariate logistic
regression. The degree of relationship was assessed using the
adjusted odds ratio, and the presence of a statistically significant
difference between the explanatory and outcome variables was
assessed using a p-value<0.05 and a corresponding 95%
confidence interval.

Results

In total, 278 controls, 139 cases, and 417 women participated in
the study. The patient’s medical card and surgical registration book
were used to collect data.

Sociodemographic characteristics

Regarding the employment status of the participants, there
were 52 cases (37.4%) and 124 controls (44.6%), and among the
farmers, there were 71 cases (51.1%) and 138 controls (49.6%). A
total of 35 (25.2%) women aged 14-19 years and 34 (12.2%)
controls were older than the 26-year-old 133 (47.8%) controls,
and 49 (35.3%) patients were present during the appointment for
fistula repair surgery. Eighty (57.6%) patients and 197 (70.9%)
controls were married, and among the women who underwent
fistula repair, 110 (79.1%) patients and 176 (63.3%) controls lived
in rural areas. Eighty-nine patients who underwent surgery to fix
fistulas (64%) and 171 controls (61.5%) were illiterate. During
the repair procedure, 144 (51.8%) controls and 84 (60.4%)
women weighed 50 kg (Table 1).
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TABLE 1 Descriptive statistics on the sociodemographic characteristics of
the study participants at Addis Ababa Hamlin Fistula hospital in 2021.

Variables Failed fistula closure

Total
(N =417)

Control | Cases
(No=0)  (Yes=1)
(278)  (n=139)

10.3389/fgwh.2024.1460227

TABLE 2 Statistics on the gynecological characteristics of the study

participants at Addis Ababa Hamlin Fistula hospital, 2021.

Variables Failed fistula closure

Total
(N =417)

Case
(Yes=1)
(n=139)

Control
(No=0)
(278)

Gynecological characteristics

Forty-five women of cases (32.4%) and 86 controls (30.9%)
were primiparous. Regarding the delivery method, SVD was used
in 62 (45.3%) cases and 160 (57.6%) controls, whereas C/S was
used in 76 (54.7%) cases and 118 (42.4%) controls. In total,
13.2% of the controls and 12.5% of the patients were affected. In
addition, 99 patients (71.2%) and 127 controls (45.7%) had
complete ANC follow-up data, whereas 40 patients (28.8%) and
151 controls (54.3%) had complete ANC follow-up data.

Regarding the duration of labor, 51 patients (36.7%) and 70
controls (25.2%) both experienced labor that exceeded two days.
Among the neonatal outcomes at delivery, 276 (99.3% of
controls) and 134 (96.3% of cases) were stillborn. Seventy-two
(51.8%) cases and 139 (50%) controls of the women gave birth
in a hospital; the remaining 49 (35.3%) women and 86 (30.9%)
controls gave birth at home (Table 2).

Clinical and obstetric characteristics

There were 116 (83.5%) cases and 208 (74.8%) controls who
had VVF, whereas 15 (10.8%) cases and 7 (2.5%) controls had
both VVF and RVF (Figures 1, 2).

The fistula diameter in 83 (59.7%) patients and 60 (21.6%)
controls was >3 cm. Sixty-three (45.3%) patients and 209 (75.2%)
controls had type 2 fistulas (Figure 3).

(Sixty-three of the cases were delivered by SVD, and 76 were
delivered by C/S (Figure 4). In total, 211 (79.9%) controls and 105
(75.5%) patients underwent reconstructive surgery performed by

Frontiers in Global Women's Health

Age at repair 14-19 year 34 (12.2%) 35 (25.6%) 69 (16.5%) Parity of women | One 86 (30.9%) | 45 (32.4%) | 131 (31.4%)
20-25 year 111 (39.9%) | 55 (39.6%) | 166 (39.8%) Two 66 (23.7%) | 42 (30.2%) | 108 (25.9%)
>26 year 133 (47.8%) | 49 (35.3%) 182 (43.6%) Three 56 (20.1%) 24 (17.3%) 80 (19.2%)
Residence Rural 176 (63.3%) | 110 (79.1%) | 288 (68.6%) Four 37 (13.3%) | 13 (9.4%) | 50 (12%)
Urban 102 (36.2%) | 29 (20, 9%) | 131 (31.4%) Five and above: | 33 (11.9%) | 15 (10.3%) | 48 (11.5%)
Marital status Married 197 (70.9%) | 80 (57.6%) | 227 (66.7%) Duration of labor | <2 days 208 (74.8%) | 88 (63.3%) 296 (71%)
Single 31 (112%) | 19 (13.7%) | 50 (12.0%) >2 days 70 (25.2%) | 51 (36.7%) | 121 (29%)
Divorced 50 (18.0%) | 40 (28.8%) 90 (21.6%) Delivery place Health center 53 (19.1%) | 18 (12.9%) 71 (17%)
Economics status | Low income 62 (22.3%) | 43 (30.9%) | 105 (25.2%) Home 86 (30.9%) | 49 (35.3%) | 135 (32.4%)
Middle (+) 216 (77.7%) | 96 (69.1%) | 312 (74.8%) Hospital 139 (50%) 72 (51.8%) | 211 (50.6%)
Educational status | Illiterate 171 (61.5%) 89 (64%) 260 (62.4%) Mode of delivery | SVD 160 (57.6%) | 63 (45.3%) | 223 (53.4%)
Primary and (+) | 107 (38.5%) 50 (36%) 157 (37.6%) C/S 118 (42.4%) | 76 (54.7%) | 194 (46.5%)
Occupation Housewife 124 (44.6%) | 52 (37.4%) | 176 (42.2%) Neonatal outcome | Live birth 2 (0.7%) 5 (3.6%) 7 (1.7%)
Daily labor 6 (2.2%) 10 (7.2%) 16 (3.8%) Stillbirth 276 (99.3%) | 134 (96.4%) | 410 (98.3%)
Self-employed 10 (3.6%) 6 (4.3%) 16 (3.8%) Vaginal scar No scar 47 (16.9%) 7 (5%) 54 (12.9%)
Farmer 138 (49.6%) | 71 (51.1%) | 209 (50.1%) Middle scar 176 (63.3%) | 80 (57.6%) | 256 (61.4%)
Weight of women | <50 kg 144 (51.8%) | 84 (60.4%) | 228 (54.7%) Moderate and 55 (19.8%) | 52 (37.4%) | 107 (25.7%)
>50 kg 134 (48.2%) | 55 (39.6%) 189 (45.3%) severe scars
Height of women | <150 cm 99 (35.6%) | 71 (51.1%) | 170 (40.8%) Complete ANC is | Yes 151 (54.3%) | 40 (28.8%) | 191(45.8%)
>150 cm 179 (64.4%) | 68 (48.9%) | 247 (59.2%) performed No 127 (45.7%) | 99 (71.2%) | 226 (54.2%)

Cases %

« VWF =« RVF » WHRRV

FIGURE 1
Fistula tear among patients in the Addis Ababa fistula center, 2021.

gynecologists. Ninety-four (67.6%) patients who underwent OF
repair developed an infection following the procedure (Table 3).

Determinants of fistula closure failure
In the bivariate analysis, the statistical relationships between the

independent variables and the outcome variables of fistula-failed
obstetric Fistula Closure were evaluated using the crude odds ratio
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(COR) with a 95% confidence interval. A p-value of less than
0.20 indicated that the variable was significant. Thus, failed fistula
closure was statistically connected to several sociodemographic
traits, including height, residency, and age at repair. Obstetric and
clinical features included the following: full ANC follow-up, history
of fistula attempt, fistula hole width, bladder and urethra status,
and hole width.

Gynecologic traits such as length of labor, delivery method, and
vaginal scarring status. However, there was no statistically
significant correlation between the outcome variable and the type
of fistula, grade, marital status, occupation, economic position,
weight, educational status, place of delivery, parity, infection
following repair, or technique used to fail the repair (Table 4).

Controls %

2.50%

*VWF « RVF « VWFRRVF

FIGURE 2
Tear among controls in the Addis Ababa fistula center, 2021.

10.3389/fgwh.2024.1460227

Sociodemographic determinants of fistula
closure failure

Age at repair has been identified as a significant predictor of
fistula Failed obstetric Fistula Closure; women aged 14-19 years
had a twofold greater risk of obstetric fistula failure than their
counterparts [AOR =2.14, 95% CI (0.93-4.89)].

Another factor contributing to obstetric fistulas is residence,
Failed Fistula Closure, indicating that patients in rural areas are
2.7 times more likely than those in urban areas to experience a
failed fistula after pregnancy [AOR =2.69, 95% CI (1.36-3.35)].

A woman’s height was also a determining factor for failed
fistula closure in pregnancy; women 150 cm were 1.8 times more
likely than their counterparts (those who were more than 150 cm
in height) to experience mending failure [AOR=1.80, 95% CI
(1.00-3.24)]. However, multivariate logistic regression revealed
that other variables that were substantially linked with obstetric
fistula failure were no longer significantly associated (Table 4).

Gynecological determinants of failed
obstetric fistula closure

Women who had mild scarring were three times more likely to
experience obstetric fistula failure than those with no vaginal scar
[AOR=3.20, 95% CI (1.24-8.29)]. Moreover, obstetric fistula
failure was five times more common in women with moderate
and severe scars than that of no vaginal scar [AOR =5.49, 95%
CI (1.92-15.75)].

In addition to these factors, the duration of labor has a
substantial impact on obstetric fistula closure. Women who
labored for more than 2 days were twice as likely to experience
failed fistula closure [AOR =1.89, 95% CI (0.99-3.59)]. Compared
with those who delivered via cesarean section, women who

FIGURE 3

Types of Obstetric Fistula
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Classification of obstetric fistulas in the Addis Ababa Hamlin Fistula center.
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Number of cases and controls for critical
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FIGURE 4
Number of cases and controls for critical variables of obstetric fistula in Addis Ababa, 20.

delivered via SVD were twice as likely to experience obstetric fistula
closure [AOR =1.88, 95% CI (1.03-3.59)] (Table 4).

Clinical and obstetrics determinants of
fistula closure failure

Apart from these factors, the urethral status also had a noteworthy
impact on the incidence of fistulas, specifically failed fistula closure.
This finding implies that women with partially or completely
damaged urethras were twice as likely to experience this condition as
women with intact urethras [AOR =2.02, 95% CI (1.04-3.89)].

The other determinant of obstetric fistula failure was the
fistula diameter. Women with a fistula diameter of at least
3 cm were five times more likely to experience failed fistula
closure than those with a fistula diameter of less than 3 cm
[AOR = 4.96, 95% CI (2.71-9.12)].

The likelihood of obstetric fistula failure was seven times
greater in women who had attempted fistulas in the past than in
those who had not [AOR =7.79, 95% CI (4.23-14.29)].

All women with ANC follow-up data who experienced
obstetric fistulas and who experienced failed fistula closure had a
17% lower rate of incomplete ANC follow-up (Table 4).

Discussion

Using patient data from the 3-year follow-up after obstetric
fistula treatment at the Hamlin Fistula Center in Addis Ababa,
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this study assessed the factors associated with failed fistula
closure. Several factors were found to be significant predictors
of Failed Fistula Closure, including age at the time of
repair, place of residence, height, urethral status, fistula
diameter, completion of ANC follow-up, previous attempts at
fistula repair, length of labor, mode of delivery, and
vaginal scarring.

Because of issues with fistula closure, women aged 14-19 years
are twice as likely to experience failed obstetric fistula closure than
those aged over 26 years. Age at repair is a significant indicator of
this illness.

Residence is a significant predictor of failed obstetric fistula
closure, and rural women are 2.6 times more likely than urban
women to experience Fistula Closure failure. This result is
consistent with earlier research conducted in Somaliland and
Gondar (2, 37).

Individuals who were shorter than 150 cm had a twice-higher
risk of failing to achieve successful obstetric fistula closure than
those who were taller than 150 cm (38).

Women who had moderate or severe scarring were five times more
likely to experience failed obstetric fistula closure than those with
significantly different vaginal scar statuses. In a similar vein, women
with middle scars were three times more likely to experience obstetric
fistula failure than those with mild scars. Other investigations
conducted in Guinea in 2016 supported this finding. This national
investigation revealed that women with scars had a twofold increased
risk of failed fistula closure during pregnancy (19, 20, 22).

Another factor contributing to obstetric fistulas was
the diameter of the fistula. Failed fistula closure represents

frontiersin.org


https://doi.org/10.3389/fgwh.2024.1460227
https://www.frontiersin.org/journals/global-womens-health
https://www.frontiersin.org/

Dejene et al.

TABLE 3 Descriptive statistics on the clinical and obstetric characteristics
of the study population at Addis Ababa Hamlin Fistula hospital, 2021.

Variables Failed fistula closure
Control Case Total
(No=0) | (Yes=1) (N=417)
(n=278)  (n=139)
Fistula tear VVF 208 (74.8%) | 116 (83.5%) | 324 (77.7%)
RVF 50 (18%) 5(3.6%) | 55 (13.2%)
VUF + VVF 13 (4.7%) 3 (2.2%) 16 (3.8%)
VVE + RVF 7 (2.5%) 15 (10.8%) | 22 (5.3%)
Type 1 27 (9.7%) | 48 (34.5%) | 74 (17.7%)
Type of fistula Type 2 209 (75.2%) | 63 (45.3%) 296 (71%)
Type 3 22 (79.1%) | 16 (20.1%) | 38 (9.1%)
Type 4 20 (7.2%) 12 (8.6%) 32 (7.6%)
Previous fistula | Yes 84 (30.2%) 107 (77%) | 191 (45.8%)
attempt No 194 (69.8%) 32 (23%) 226 (54.2%)
Status of urethra | Intact 187 (67.3%) | 61 (43.9%) | 248 (54.5%)
Partially damaged | 91 (32.7%) 78 (56.1%) 169 (40.5%)
Status of bladder | Intact 202 (72.7%) | 67 (48.2%) | 269 (64.5%)
Partially damaged | 76 (32.7%) 72 (51.8%) 148 (35.5%)
Presence of Yes 278 (100%) 139 (100%) | 417 (100%)
incontinence No
Infection after Yes 94 (67.6%) 94 (22.5%)
repair No 278 (100%) 45 (32.4%) | 323 (77.5%)
Technique used Trans vaginal 264 (95%) 132 (95%) 396 (95%)
for failed obstetric | Trans abdominal | 14 (5%) 7 (5%) 21 (5%)
fistula closure
Repair of the Senior surgeon 55 (19.8%) 5 (3.6%) 60 (14.4%)
fistula Gynecologists 211 (75.9%) | 105 (75.5%) | 316 (75.8%)
Internist 12 (4.3%) 29 (20.9) 41 (9.8%)
Diameter of the | >3 cm 60 (21.6%) 83 (59.7%) | 143 (34.3%)
fistula <3cm 218 (784%) | 56 (40.3%) | 274 (65.4%)

10.3389/fgwh.2024.1460227

a fivefold increased risk in women whose fistula width is
greater than or equivalent to 3 cm. Compared to the 2018
study conducted in Bahir Dar, this result was higher.
Women with a fistula diameter of at least 3cm were
twice as likely to have a fistula diameter of less than
3 cm (6, 21, 22, 24, 32).

Apart from these factors, the urethral status also had a
noteworthy impact on the incidence of fistulas, specifically
failed fistula closure. This finding implies that women with
partially or completely damaged urethras were twice as likely
to experience this condition as women with intact urethras.
The percentage of women with injured urethras was lower in
this study than in the Guinea study from 2016, which revealed
that women were 5.9 times more likely to have a completely
damaged urethra than those who have an intact urethra. The
finding of our research is consistent with others who reported
that the urethral status of the patient is highly associated
with the outcome of interest in this case of failed fistula
closure (6, 20-22, 24).

Women who had previously attempted obstetric fistulas were
seven times more likely to fail than those who had never
attempted fistulas. Furthermore, a 2017 study conducted in
Kenya revealed a lower percentage of women than in my study
who had attempted repair in the past. Women in this nation
who had previously attempted fistulas were 2.9 times more likely
to experience failed fistula closure during pregnancy than those
who had not (11, 20, 22, 23).

After the ANC follow-up, women who experienced obstetric
fistula failure due to Fistula closure decreased by 20% compared

TABLE 4 Determinants of failed fistula closure among women who underwent failed Fistula closure from 2018 to 2020 at the Hamlin Fistula center, Addis

Ababa.

Variables

Case N

Control N

Failed fistula closure

COR, 95% CI AOR, 95%CI P value

Age at repair In year 14-19 35 34 2.80 (1.57, 4.96)* 2.14 (0.93, 4.89) 0.040**
20-25 55 111 1.35 (0.84, 2.13)* 0.813 (0.42, 1.57) 0.538
>26 49 133 1
Residence Rural 110 176 2.20 (1.37, 3.54)* 2.69 (1.36, 5.35) 0.004**
Urban 29 102 1
Height of women <150 cm 52 124 2.00 (1.25, 2.85)* 1.8 (1.00, 3.25) 0.049**
>150 cm 10 6 1
Duration of labor <2 days 88 208 1
>2 days 51 70 1.72 (1.11, 2.80)* 1.89 (0.99, 3.59) 0.028**
Mode of delivery SVD 63 160 1.64 (1.09, 2.46)* 1.88 (1.03, 3.59) 0.039**
C/S 76 118 1
Previous fistula attempts Yes 107 84 7.72 (4.83, 12.36)* 7.79 (4.25, 14.29) 0.000**
No 32 194 1
Diameter of the fistula >3 cm 83 60 5.38 (3.46, 8.39)* 4.96 (2.71, 9.12) 0.000**
<3 cm 56 218 1
Vaginal scarring No scar 7 47 1
Mild 80 176 0.16 (0.06, 0.38)* 3.20 (1.24, 8.29) 0.017**
Moderate-severe 52 55 0.48 (0.30, 0.76)* 5.49 (1.92, 15.75) 0.002%*
Complete ANC follow-up Yes 40 151 1
No 99 127 0.340 (0.228, 0.53)* 0.20 (0.11, 0.38) 0.000**
Status of the urethra Intact 61 187 1
Partially damage 78 91 0.38 (0.25, 0.58)* 2.02 (1.04, 3.89) 0.037+
*Significant at p <0.2.
**Significant at p <0.05, N = Number.
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with those who did not complete the ANC follow-up. This finding
was supported by a study performed in Gondar (2).

This study revealed that labor length had a substantial impact
on obstetric fistulas in addition to other factors. Failed Fistula
Closure: Women who labored for longer than 2 days were twice
as likely to experience this problem as those who labored for
less than 2 days. The results were supported by the Bahir-Dar
study (6, 22, 24, 38).

This study revealed that the mode of delivery affected the risk
of obstetric fistula. Women who had failed fistula closure and
delivered SVD were twice as likely to have delivered SVD as
those who had delivered c/s. Given that most of the women in
this study had labor lasting longer than two days before the
women were referred for c/s. A 2016 study conducted in
Guinea provides evidence for this conclusion. Women who had
delivered SVD were 1.9 times more likely to have done so by
¢/s in this country study (19, 38).

Our research revealed several factors that were connected to
the main complication of unsuccessful fistula repair. These
included variables like age at repair, prior fistula attempts,
duration of labor, fistula size, and the existence of urethral
damage. Furthermore, several important elements that may be
involved in the failure of obstetric fistula healing have been
highlighted in previous studies. One important factor to
consider is the patient’s home. Individuals residing in isolated
or rural places could find it difficult to receive timely and
quality medical care. Another important consideration is the
location of the delivery; home deliveries or deliveries to
facilities with inadequate equipment are frequently linked
to increased risk of problems. Malnutrition is also a serious
issue that has been reported by previous studies since it
might hinder the body’s capacity to mend and recover
following surgical treatments. Malnutrition might be another
risk factor for failed fistula repair (21). The results of this
study can be useful for service providers, especially those
working in the study area, because understanding the key
that
can play a role in treating patients with obstetric fistula in

variables contribute to unsuccessful fistula closure

clinic settings.

Strengths and limitations of the study

The study addresses a critical public health issue in Ethiopia,
providing valuable insights into the factors associated with failed
fistula repair, which is a relatively under-researched area, and
identifying factors that have a significant role in the failure of
fistula closure, which in turn helps for the intervention to
alleviate the problem. A rigorous analysis is another strength of
this study. This study has some limitations, including the use of
secondary data, which is a limitation of the study. Thus,
improved designs will be used in future research in this field to
investigate the causes and effects of failed obstetric fistula repair.
Although it is the largest and oldest fistula center in the country;
One potential limitation of the study is its reliance on data from
one institution, the Addis Ababa Fistula Center. To enhance
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generalizability, it would be preferable to broaden the study to
include data from national levels.

Conclusion and recommendations

Age at the time of repair, Residence, height 150 cm, duration
of labor, mode of delivery, Completion of ANC, damaged
urethra, diameter of fistula >3 cm, prior fistula attempts, and
vaginal scar are all linked to Failed Fistula Closure. Focusing
on the interventions of these identified variables, we can
significantly improve the outcome for patients undergoing
fistula repair and lower the likelihood of failed closure in the
future. Community-based health education regarding obstetric
fistulas and the importance of visiting a doctor as soon as
possible during labor help reduce the risk of developing
obstructed delivery. Boosting antenatal care completion,
shortening the length of labor, preventing complications
during repair procedures, and evaluating patients with senior
surgeons before and after the operations are all necessary to
prevent failed fistula closure in comparable patients in the
future. In addition, the Addis Ababa Health Bureau and other
stakeholders should take these factors into account when
deciding to intervene in the problem. Finally, future research
should focus on cause-effect analysis of failed fistula closure
with a better study design to explore the causes of failed
fistula closure in this area.
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