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Abstract

Background: Obstetric fistula (OF) is a maternal morbidity associated with high rates of stillbirth, amenorrhea, and
sexual dysfunction. Limited data exists on the reproductive outcomes of women in the years following a fistula
repair. The objective of this study is to describe the fertility outcomes and family planning practices in a population
of Malawian women 1–4 years after fistula repair.

Methods: Women who had enrolled into a clinical database of OF patients and undergone OF repair between
January 1, 2012 and July 31, 2014 were recruited and enrolled to complete a home-based survey of their
demographic and reproductive health data 1–4 years after their repair. Pregnancy, amenorrhea, and sexual function
were described using frequency analysis, and we compared antimüllerian hormone (AMH) concentrations between
women with menses or pregnancy with women with amenorrhea or no pregnancy using Wilcoxon rank sum tests.

Results: Of 297 women with a prior OF repair, 148 had reproductive potential and were included in this analysis. Overall
30 women of these women (21%) became pregnant since their fistula repair, with most pregnancies ending with
cesarean delivery. Of the 32 women who were amenorrheic at the time of repair, 25 (78.1%) had resumption of menses.
Only 11 (8.6%) of sexually active women reported dyspareunia, and among women who were not trying to conceive, 53.
1% were currently using a method of family planning. No significant differences were found in AMH concentrations
between those who were pregnant or had menses versus those without pregnancy or menses, respectively.

Conclusions: In this long-term follow-up study of women after OF repair, many women were able to achieve a
pregnancy with a live birth, have normal menses, be sexually active, and access contraception. These achievements will
further assist a population of women whose reintegration and restoration of dignity is closely tied to their ability to
achieve their reproductive goals.

Trial registration: ClinicalTrials.gov Identifier: NCT02685878.
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Plain English summary
Obstetric fistula (OF) is a birth injury that causes leakage of
urine, stool, or both that occurs most frequently in low-
income countries. Surgical repair of OF is possible, but
there is little data on the reproductive outcomes of women
in the years following OF repair. This study describes the
fertility outcomes and family planning practices in a
population of women in the years following OF repair.

Women who had an OF repair in the past 1–4 years were
recruited and enrolled to complete a home-based survey of
demographic and reproductive health data since their
repair. Of the 297 women enrolled with a prior OF repair,
148 were determined to be fertile and included in this
analysis. Thirty-one pregnancies since fistula repair were
reported among 30 women, with the majority ending with
cesarean delivery. Most women who had no menses at the
time of repair had resumption of menses at the time of the
follow-up survey. Few sexually active women reported pain
with sex, and many women accessed effective methods of
contraception. In this long-term follow-up study of women
after OF repair, many women were able to achieve a
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pregnancy with a live birth, have normal menses, be sexu-
ally active, and access contraception. These achievements
will further assist a population of women whose reintegra-
tion and restoration of dignity is closely tied to their ability
to achieve their reproductive goals.

Background
Obstetric fistula (OF), which includes both vesicovaginal fis-
tula and rectovaginal fistula, is one of the most debilitating
and devastating causes of maternal morbidity in low-income
countries. Often the consequence of prolonged and
obstructed labor that results in a stillbirth, OF leads to a
constant leakage of urine (in a vesicovaginal fistula or VVF),
feces (in a rectovaginal fistula or RVF), or both (a combined
VVF/RVF), which then often leads to divorce and social iso-
lation [1]. Though surgical repair is possible for many
women, the social and reproductive consequences of OF
may persist. A full recovery after fistula repair should involve
more than simply regaining continence. As Dr. Coetze rec-
ognized in his treatment of fistula patients 50 years ago,
“For a 100% cure of a patient with vesicovaginal fistula, the
following conditions must be fully satisfied: 1) the patient
should have compete continence; 2) no stress incontinence
should be present; 3) dyspareunia should not occur; 4) trau-
matic amenorrhea should not occur; and 5) the patient
should be able to bear children” [2].
Though not the primary goal of fistula repair, for many

women, a return of reproductive capacity is essential to suc-
cessful reintegration into their communities after surgery [3].
In a recent qualitative study of women 1–2 years after OF re-
pair, 45% of these women desired to have additional children
[4]. Reported pregnancy rates in women with a repaired OF
range between 10 and 20% [4–7], but this data is limited to
small studies that did not evaluate the childbearing potential
of the women interviewed. To promote optimal healing and
prevent fistula recurrence, women are typically counseled to
wait at least 12 months after fistula repair to conceive and
then have an scheduled cesarean delivery for all future
pregnancies [8]. However, it is unknown how many women
are able to adhere to this advice or the outcomes of women
who do not adhere. Understanding the fertility outcomes of
women who have undergone an OF repair is important in
counseling women who are undergoing OF repair and
addressing needs after repair.
Amenorrhea may impact the fertility of women after fis-

tula repair since amenorrheic women are unlikely to be
ovulating. In women presenting for fistula repair, 20–40%
of women have unexplained amenorrhea [6, 7, 9, 10].
Some studies suggest that a subset of these women may
resume menses after repair, but data on how frequently
this occurs is limited [6, 7]. Additionally, vaginal stenosis
is a common sequela of OF [11]. This may not improve
after fistula repair and could potentially worsen, impacting
sexual function and the ability of a couple to have vaginal

intercourse and attempt to conceive [1]. Hormone
markers have been shown to predict fertility and amenor-
rhea [12, 13] and may be useful predictors in women
undergoing obstetric fistula repair. Antimüllerian hor-
mone (AMH) has been shown to be a particularly useful
predictor because it measures ovarian reserve and unlike
other hormones, is not affected by the menstrual cycle.
Finally, though many women desire to become pregnant

after OF repair, others may wish to delay or limit their
childbearing. In a recent qualitative study, 10% of women
who underwent OF repair did not desire future fertility and
were interested in accessing long-term and permanent
methods of family planning [4]. Therefore, our study ob-
jective was to evaluate this population’s long-term fertility
desires, outcomes, and family planning practices, so that we
can better assist them in achieving their reproductive goals.

Methods
Study setting
This study recruited women who had undergone OF repair
at the Freedom from Fistula Foundation Fistula Care
Centre at Bwaila Hospital in Lilongwe, Malawi. The Fistula
Centre receives referrals from all regions of Malawi, as well
as western Mozambique and eastern Zambia. Women pre-
senting to the Fistula Care Centre with a confirmed OF are
consented for enrollment into a clinical database that in-
cludes demographic data, physical exam findings, surgical
procedures, post-operative findings (including a post-
operative 1-h pad test prior to discharge), and information
from three follow-up visits (at months 1, 3, and 12) to the
Fistula Care Centre in the first year after repair.

Study population
Women were eligible for recruitment for this long-term
follow-up study if they: (1) had a history of OF repair at the
Fistula Care Centre between January 1, 2012 and July 31,
2014 and were enrolled in the database (2) spoke Chichewa
(the local language) or English fluently, (3) were age 18 years
or above, (4) were currently living in districts in Malawi
within 4 h drive of the Fistula Care Centre by motorcycle
and (5) were alive at the time of recruitment for this follow-
up study. Eligible women identified from the clinical data-
base were traced, recruited, consented, and enrolled in their
homes during a visit from a non-medical staff member. We
elected to trace women and interview them in their home
villages due to the relatively low proportion that return to
the Fistula Care Centre for follow-up after their repair (only
20% return for their 12-month follow-up visits).
Women who were traced provided informed consent

and completed a survey of demographic, obstetric and
gynecologic history, human immunodeficiency virus
(HIV) status and testing history and validated measures of
quality of life and depressive symptoms [14, 15]. Some of
the women traced had not completed any clinical follow-
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up since their repair. Ethical approval was obtained from
the National Health Sciences Research Committee of
Malawi (protocol #15/5/1428) and the University of North
Carolina School of Medicine Institutional Review Board
(Study # 15–0972). The research protocol was registered on
clinicaltrials.gov (Identifier: NCT02685878). Trained research
assistants double-entered and compared the data using RED-
Cap (Research Electronic Data Capture, NC) [16].

Variables
Participants’ demographic information, reproductive infor-
mation, and HIV testing were self-reported. A convenience
subset of women included in this analysis had had pelvic
ultrasonography performed and hormone markers drawn
(AMH, follicle-stimulating hormone [FSH], and estradiol at
the time of fistula repair, as a part of another study) [10].
Blood samples were sent to the UNC Project-Malawi
Laboratory, where they were centrifuged. Serum was then
aliquoted into 1.0 mL cryovials and stored in cryoboxes at
−80°C until they were shipped in batches on dry ice to the
University of Southern California Reproductive Endocrin-
ology Research Lab. AMH was measured primarily by use
of the Ultrasensitive AMH ELISA kit (Ansh Labs, Webster,
TX). The picoAMH ELISA kit (Ansh Labs) was used when
AMH values were below the limit of detection (<0.07 ng/
ml) of the Ultrasensitive ELISA. The limit of detection of
the picoAMH ELISA is 0.003 ng/ml. FSH and estradiol was
measured by direct immunoassay on the Immulite analyzer
(Siemens Healthcare Diagnostics, Deerfield, IL). Hypergo-
nadotropic gonadism was defined as FSH ≥10.0 mIU/ml
and Estradiol <20.0 pg/ml.
Reproductive potential was determined after excluding

women who were postmenopausal by self-report as their

reason for amenorrhea or 50 years or older at the time of
the study. Women were also excluded if they had previously
undergone hysterectomyor bilateral tubal ligation (in Malawi,
bilateral tubal ligations are irreversible, so women who had
undergone this surgery could not become pregnant again).

Analytic methods
Pregnancy, amenorrhea, and sexual function were described
using frequency analysis, and Kaplan-Meier estimates were
used to calculate the incidence rate for pregnancy. Wilcoxon
rank sum tests and linear regression models adjusted for age
were used to compare AMH concentrations between: 1)
women who became pregnant versus those who did not be-
come pregnant, and 2) women had menses resume and
those who did not resume menses. All data were analyzed
using StataVersion 13.0 (StataCorp, College Station, TX).

Results
Study population
We identified 359 women who met our eligibility criteria.
Four of these women were excluded as they had passed
away since their repair, and 11 had moved out of traceable
areas or could not be traced (Fig. 1). We also excluded
women in the furthest two districts after reaching our
IRB-approved convenience sample size of 300 women.
During data analysis, we determined that three women
did not have an obstetric cause of their fistula, so these
women were excluded from the analysis, leaving a final
sample size of 297 women with OF.
Most women were enrolled in this long-term follow-up

study 24–48 months after their fistula repair (median of
35.5 months [IQR = 27, 43 months]). Of the 297 women
enrolled after OF repair, 75 were excluded for being

Fig. 1 Flow diagram for recruitment and enrollment into study
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postmenopausal. Of the remaining 222 women, 60 were ex-
cluded for prior hysterectomy, and 14 were excluded for
prior bilateral tubal ligation. This left 148 women (49.8%)
with reproductive potential for the analysis (Table 1). Fifty
four (36.5%) of these 148 women had hormone
markers drawn at the time of fistula repair. Many of
the 148 women with reproductive potential were
between 25 and 34 years (45.3%), married (73.7%),
and had at least one living child (59.5%) (Table 1).
Eighteen (12.2%) were HIV-infected and 117 (79.1%)
reported sexual activity within the last month.

Reproductive potential and pregnancies since repair
Overall 20.2% of the 148 women reported a pregnancy after
fistula repair. Thirty-one pregnancies were reported among
30 women over 5137 person-months since their fistula re-
pair, leading to an incidence rate of 0.60 pregnancies (95%
Confidence Interval 0.39, 0.82) per 100 person-months.
The 31 pregnancies had the following outcomes: 15
cesarean deliveries, 7 vaginal deliveries, 5 spontaneous
abortions, and 4 ongoing pregnancies, for a total of 22 de-
liveries (Table 2). Of the 30 women who became pregnant
since repair, 66.7% reported that they planned to have more
children in the future at the time of their OF repair, 73.3%
had a stillbirth at the delivery that resulted in their OF, and
56.7% had no living children at the time of OF repair.
Among the 22 deliveries, 9 (40.9%) were likely conceived

within the first year after repair (Table 2), and the estimated
median time to conception was 1.07 years (25%, 75% inter-
quartile range: 0.7, 1.32 years). About two-thirds (68.2%) of
the women delivered by cesarean. Of note, the largest
known infant weight was 4700 g and delivered vaginally,
and the mother did not report recurrence of urinary leak-
age after this delivery. One stillbirth and one neonatal death
occurred among these 22 women resulting in a perinatal
mortality ([stillbirths and early neonatal deaths]/deliveries)
of 9.1%. All deliveries occurred in a health facility, although
three out of the seven vaginal deliveries occurred at a health
center, which do not have operating theaters. It is unknown
why the other four women delivered vaginally when they
delivered at a hospital with operative capacity.
Only four (18.2%) of the 22 women with a delivery since

repair reported urinary leakage at the time of the follow-up
survey after their pregnancy: one who had a vaginal delivery
and three who had cesarean deliveries. All four women
were between 30 and 40 years of age at the time of the sur-
vey. The woman who delivered vaginally (with live infant of
unknown infant birthweight) conceived about 7 months
after repair of her OF, which was a Goh Type 3BIII. At the
time of discharge from her repair, she was noted to have a
1-h pad weight of 9 g and stress urinary incontinence,
which persisted at her 3-month and 12-month follow-ups
and at the time of this follow-up interview.
The 3 women who delivered by cesarean and had urinary

leakage at the time of the follow-up survey had Goh Type
2AIII, 2BIII, and 3CIII fistulas, respectively, and all delivered
infants between 3000 and 3200 g. They were all found to be
without incontinence at the time of discharge from their OF
repair, although one woman was found to have urinary
incontinence with sitting and lying down at 1-month follow-
up, and a second was found to have a recurrent fistula at her
3-month follow-up. This second woman then had two
subsequent fistula repairs and conceived between 6 and
7 months after her third repair. She had reported no urinary
leakage at her 3-month follow-up, so her urinary leakage at
the time of this survey was new. However, we do not know if

Table 1 Obstetric and reproductive health characteristics in OF
patients with reproductive potential 1–4 years after repair (n= 148)

n (%)

Age

18–24 years 24 (16.2)

25–34 years 67 (45.3)

35–49 years 57 (38.5)

Relationship status

Currently married 109 (73.7)

Separated, divorced, or widowed 37 (25.0)

Never married 2 (1.4)

Living children

0 60 (40.5)

1–2 68 (46.0)

≥ 3 20 (13.5)

HIV Status

Negative 130 (87.8)

Positive 18 (12.2)

Time of last sexual activity

< 1 month ago 117 (79.1)

1–12 months ago 10 (6.7)

≥1 year ago 21 (14.2)

Pregnancy since fistula repair

Yes 30 (20.3)

No 108 (79.7)

Currently menstruating

Yes 102 (68.9)

No 46 (31.1)

Contraceptive usea

No method 92 (63.9)

Traditional/natural methodb 3 (2.1)

Modern methodc 49 (34.0)
aIf not currently pregnant
bTraditional/natural method includes string, chewing peas, using fluids from
sticks or leaves, breastfeeding, natural family planning
cModern method includes condoms, pills, injectable, implant, IUD, bilateral
tubal ligation
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her new urinary leakage was a result of recurrent fistula since
we could not do an exam in her home. If we conservatively
assume that she and the other woman without urinary
leakage after OF repair had a recurrent fistula because they
labored prior to their cesarean, our fistula recurrence
proportion for delivery after successful OF repair would be
9.1% (2 of 22 deliveries).

Ten of the 54 women who had hormone markers drawn
at the time of fistula repair reported a pregnancy. The AMH
concentrations for these 10 women ranged from 0.212 to
11.276 pg/ml. The median AMH concentration at the time
of OF repair for those who became pregnant was 2.83 pg/ml
[IQR 1.72, 4.00], which was not significantly different than
for those who did not achieve a pregnancy (1.71 pg/ml [IQR
0.57, 3.59] when adjusted for age, p= 0.97).

Amenorrhea
A majority of women with reproductive potential were men-
struating at the time of follow-up (n= 102, 68.9%). Of those
who were not, 25 (59.5%) attributed this to family planning
use, 4 (9.5%) were currently pregnant, 7 (15.2%) had recently
delivered and/or were breastfeeding, and 10 (21.7%) did not
know why they were not having menstrual periods. After ex-
cluding women who were currently pregnant, using family
planning, or recently delivered/breastfeeding at the time of
the long-term follow-up visit, 25 (78.1%) of the 32 women of
reproductive potential who were amenorrheic at the time of
fistula repair reported resumption of menses.
The median AMH concentration at the time of fistula

repair for those whose menses returned was 1.67 pg/ml
[IQR 0.20, 2.58], which was not significantly different
than for those who remained amenorrheic (1.43 pg/ml
[IQR 0.49, 1.76]) after adjustment for age (p = 0.23). One
of two women who had been diagnosed with hypergona-
doptropic hypogonadism (FSH = 25 mIU/ml, estradiol =
15.91 pg/ml) as the cause of her amenorrhea at the time
of her fistula repair reported having menses at the time
of her follow-up, whereas the other (FSH = 33.5 mIU/ml,
estradiol = 16.13 pg/ml) still had amenorrhea. Both
women were 42 years old at the time of the follow-up.

Marriage and sexual activity
Of the 121 women who reported sexual activity in the
past 12 months, only 11 reported dyspareunia (8.6%).
Dyspareunia was present in women with Goh type 1 (2),
Goh type 2 (4), Goh type 3 (3), Goh type 4 (1), and in
one women who had an RVF.

Family planning
Forty-eight women (33.3%) who were not currently
pregnant at the time of the long-term follow-up survey
reported that they were currently trying to conceive.
Three of these women had already reported a pregnancy
since OF repair. Of the 96 other women who were not
trying to conceive, 51 (53.1%) were currently using a
method of family planning. The most common method
of family planning used was the implant (n = 28, 54.9%),
followed by injection (n = 7, 13.7%), condoms (n = 7,
13.7%), bilateral tubal ligation (n = 6, 11.8%), and natural
family planning methods (n = 3, 5.9%). Of the remaining
45 women who were not attempting pregnancy or using

Table 2 Characteristics of the 30 women and their 31
pregnancies that occurred after OF repair

n (%)

Outcome of prior delivery that resulted in OF (n = 30)

Live birth 8 (26.7)

Stillbirth 22 (73.3)

No living children at time of OF repair (n = 30) 17 (56.7)

Planned to have more children at time of OF repair (n = 30) 20 (66.7)

Pregnancy outcomes after OF repair (N = 31)

Live birth 21 (67.7)

Stillbirth 1 (3.2)

Spontaneous abortion 5 (16.1)

Ongoing 4 (12.9)

Estimated time between OF repair and conception (N = 31)a

Less than 1 year 9 (29.0)

Between 1 and 2 years 11 (35.5)

Between 2 and 3 years 2 (6.5)

Unknown 11 (35.5)

Mode of delivery (n = 22) 7 (31.8)

Vaginal

Cesarean 15 (68.2)

Place of delivery after OF repair (n = 22)

Central Hospital (Tertiary level) 4 (18.2)

District/Private/Mission Hospital (Secondary level) 15 (68.2)

Health Center (Primary level) 3 (13.6)

Reported urinary incontinence after most recent
delivery (n = 22)

4 (18.2)

Birthweight of infant (n = 22)

2500–2999 g 5 (22.7)

3000–3999 g 10 (45.5)

4000–4999 g 1 (4.5)

Unknown 6 (27.3)

Status of infant at time of follow-up survey (n = 21)

Alive 20 (95.2)

Deceased (neonatal death) 1 (4.8)
aConception date was estimated by calculating the number of days between
fistula repair and delivery and then subtracting 280 days. Time to conception
was therefore only estimated among the 22 women who had a vaginal or
cesarean section deliveries; estimated conception could not be calculated for
the 4 participants who were still pregnant as they had not delivered yet or
among the 5 women who had a miscarriage or abortion (no delivery
date recorded)
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contraception, 25 (55.6%) had been sexually active in the
past year and 20 (44.4%) had not.

Discussion
In our cohort of 148 women with reproductive potential and
prior OF repair, over one-fifth conceived and nearly one-
third still desired a pregnancy. Many of these pregnancies re-
sulted in a live birth, and few of the women who became
pregnant reported incontinence after delivery. Most women
with amenorrhea at the time of repair resumed menses, and
few women reported dyspareunia. Approximately half of
women not attempting to conceive were using family plan-
ning, with implant as the most common method utilized.
A recent review of 11 studies (including one from our

study population [4]) found that 212 (17.4%) of 1218
women followed after OF repair became pregnant, with a
range of 2.5–40% [17]. Our proportion of 20.2% is well
within this range. Possible causes for infertility include
ovulatory disorders [7], cervical or uterine scarring [18],
vaginal stenosis [11], and not having a sexual partner [1].
However, we are unable to comment on the frequencies of
these conditions for the women in this study due to the
design of the study using a survey with a non-medical staff
person in a survey instead of a clinical exam.
Compared to reports of OF patients in other settings,

women in our study who became pregnant after repair
had a slightly lower proportion of stillbirth. The
previously-mentioned review found that 7.6% of pregnan-
cies ended in stillbirth, whereas our proportion was 4.5%,
which is still slightly higher than the 3.4% reported among
all pregnancies in Malawi [17, 19]. However, 16.1% of our
pregnancies resulted in spontaneous abortion, which is
higher than the 5.4% calculated from the review and the
4.7% reported overall in Malawi [20]. In another smaller
study of women with and without OF repair in Malawi, of
the 10 pregnancies since OF repair, only one resulted in a
live birth, and this woman had a recurrence of her fistula
[21]. The three largest published series of pregnancies
after OF repair reported perinatal mortality proportions of
17–37%; our perinatal mortality of 9.1% was lower than
these other studies [21–23].
The differences found in obstetric outcomes between our

study and other studies may be related to the differences in
population and study design. Unlike other studies, which
were retrospective, often without a denominator, and with
short follow-up periods, our study was prospective, and we
were able to follow-up all eligible women within 8 districts
of Malawi up to 4 years after OF repair. Therefore, our
study design minimized non-respondent bias, whereas
other studies may have oversampled women with either
positive or negative reproductive outcomes, depending on
the medical behavior patterns in their populations. How-
ever, we excluded women who had died since their OF re-
pair since they could not be interviewed. Since we did not

know the cause of death for the four women who had died,
we were unable to calculate a proportion for maternal
death after OF repair.
Only four of 22 women in our study reported urinary

incontinence after delivery, and two already had urinary
incontinence prior to delivery. Our maximum proportion
of 9.1% for fistula recurrence is slightly higher than the
5.0% reported in the review [17] but lower than the 12–
33% women reported in other studies [6, 22, 23]. In one of
these studies, fistula recurrence was associated with deliv-
ery outside the hospital where the repair took place, at
home, or after 2 or more days of obstructed labor [22]. In
a study of Ethiopian fistula patients, only 59% of women
recalled advice to deliver in a hospital after OF repair [5].
Women in our study population received intensive in-
structions on the recommendation for cesarean delivery
with any pregnancies after repair and hence may not be
representative of a typical sample of fistula patients. In
Malawi, there is no charge for a scheduled cesarean
delivery at government hospitals. However, a recent case
study from Malawi demonstrated that even when women
present to the hospital prior to labor, delay of clinical care
can result in perinatal death and fistula recurrence [24].
Amenorrhea is commonly reported in women present-

ing for OF repair at rates of 22–44% [6, 7, 9]. Possible
causes include pituitary gland ischemia from postpartum
hemorrhage following obstructed labor (Sheehan’s syn-
drome) [7], functional hypothalamic amenorrhea from an-
orexia or depression, or intrauterine scarring (Asherman’s
syndrome), but it is often unexplained [18]. A recent ana-
lysis that evaluated the causes of amenorrhea among OF
patients at the time of repair using FSH, estradiol, and
AMH testing and pelvic ultrasound found that 42% were
unexplained, 27% were likely from breastfeeding, 12%
were from polycystic ovarian syndrome (PCOS), 9% were
from use of the depot medroxyprogesterone acetate inject-
able, 6% were from hypergonadotropic hypogonadism,
and 3% were from hypogonadotropic hypogonadism [10].
However, two studies from Nigeria have demonstrated

that some women who are amenorrheic at the time of their
fistula repair later have return of menses. In both studies,
41% of women resumed menses, within 6–24 months of
repair [6, 7]. In our study, we demonstrated that 78% of
those who were amenorrheic at the time of repair resumed
menses within 1–4 years of fistula repair surgery. Interest-
ingly, one of the women who was determined to have
hypergonadotrophic hypogonadism reported resumption of
menses. One case study of an adolescent with this condi-
tion and galactosemia details a spontaneous resumption of
regular menstrual cycles four years after diagnosis with
normalization of FSH and LH [25]; otherwise, reports of
this condition spontaneously reversing are rare.
We do not have hormonal data on all women, but no

difference in the proportion of women reporting a
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pregnancy or return of menses was seen in comparisons
using AMH at the time of fistula repair. However, our
sample size was limited. It is possible that AMH is not
predictive of these outcomes in the OF population, or
we were not able to detect this difference because of the
small sample size.
Finally, we found that 51 (34.4%) of our 148 women

were currently using a method of family planning. This
proportion is lower than the 46.0% for current use of
contraception among sexually active women in Malawi
and is likely secondary to the fact that 48 (33.3%) of the
women in our population were actively trying to con-
ceive [25]. In addition, 28 (18.9%) of our women were
using the implant, which is more than double the 9.0%
reported among all women in Malawi, whereas only 7
women (4.7%) were using the injectable, compared to
22.5% among all Malawian women [25]. This is likely
due to the fact that we trained two of our nurses in im-
plant insertion in November 2013, and this made them
more comfortable to counsel women about implants and
to provide them at their follow-up visits. In addition, our
nurses provide daily morning educational sessions for
our patients in the pre-operative and post-operative
wards, which includes family planning methods as one
of the topics. We recommend that other fistula centers
use a similar approach to ensure that they are meeting
the needs of women who do not want any future preg-
nancies or want to delay them.
This study presents reproductive data on one of the

largest cohorts of OF patients followed up 1–4 years
after fistula repair. By tracing women in their homes, we
were able to gather information on women who had not
completed any prior clinical follow-up. This led to de-
creased potential bias arising from follow-up losses.
Additionally, we are able to compare reproductive out-
comes to reproductive history, physical examination, and
hormone marker findings at the time of repair, which
has not previously been documented.
However, it is important to note that we relied on par-

ticipant self-report for pregnancy, menstrual, sexual, and
family planning data, which could be prone to error
and/or social desirability bias. We did not have access to
medical records to verify pregnancy or family planning
outcomes due to the geographic distribution of the
women’s homes and health care facilities. Additionally,
we only recruited and enrolled women living within a
predetermined distance of the Fistula Care Centre,
which may have created selection bias. Results may not
be generalizable to fistula patients in other parts of the
world with different access to reproductive services.

Conclusions
In this long-term follow-up study of women after OF re-
pair, many women were able to achieve a pregnancy with

a live birth, have normal menses, resume sexual func-
tion, and access contraception. We recommended that
other fistula surgeons also ensure that their patients are
provided with the comprehensive one-on-one educa-
tional counseling that emphasizes the need to wait 1 year
before attempting to conceive and to receive appropriate
antenatal and delivery care at a hospital for any future
pregnancies to minimize fistula recurrence and poor ob-
stetric outcomes. In addition, we recommend that other
fistula centers train their staff in all methods of family
planning, so that they are comfortable with counseling
patients about all options prior to discharge and with
providing these methods on site as needed. Further ef-
forts by organizations that care for women with OF
should focus on assisting women with achieving their re-
productive goals after OF repair, whether that be preg-
nancy or prevention of unwanted pregnancy. These
efforts will greatly assist a population of women for
whom reintegration and restoration of dignity is closely
tied to their ability to achieve their reproductive goals.

Abbreviations
AMH: antimüllerian hormone; FSH: follicle-stimulating hormone; HIV: human
immunodeficiency virus; LH: luteinizing hormone; OF: Obstetric fistula

Acknowledgments
The authors thank the patients and staff at the Freedom from Fistula Care
Centre in Lilongwe, Malawi, UNC Project-Malawi, the Lilongwe District Health
Management Team, and the following research assistants for their contribu-
tions to the study and assistance with recruitment and data collection, entry,
and cleaning: William Nundwe, Charity Chisale, Rachel Hau, Sandra Ngwira,
Sella Chisanga, Julia Ryan, Laura Drew, Allison Sih, Melike Harfouche, and
Magdalena Zgambo. Anne Steiner and Frank Stancyzk provided assistance
with analyses of reproductive hormones.

Funding
The funding for the implementation of this research study was by the
Freedom from Fistula Foundation (FfFF), the UNC Department of OB-GYN,
One by One, the Doris Duke Charitable Foundation, and the University of
North Carolina, Johns Hopkins, Morehouse School of Medicine, and Tulane
University NIH Fogarty International Center Grant #5R25TW009340. Support
for use of the REDCap database was funded by grant [1UL1TR001111] from
the North Carolina Clinical and Translational Science Award program of the
Division of Research Resources. Dr. Kopp’s research efforts were supported
by NICHD training grant 5 T32 HD075731–01 to the University of North
Carolina-Chapel Hill.

Availability of data and materials
All data are available for consultation under the responsibility of Jeffrey P
Wilkinson, and can be requested if necessary. Database is available in the
format.dta.

Authors’ contributions
DK developed and designed the study along with JW and JT. DK, JT, and AB
completed the data analysis and interpretation. EC assisted with data
collection. JW, RP, MM, EC and JT provided study support and oversight. DK
and JT drafted the manuscript. JW reviewed and edited all submissions and
EC reviewed and edited the first submission. All authors were involved in the
writing of this manuscript, and read and approved the final manuscript.

Ethics approval and consent to participate
Ethical approval was obtained from the National Health Sciences Research
Committee of Malawi and the University of North Carolina School of
Medicine Institutional Review Board. Women over 18 underwent informed

Kopp et al. Reproductive Health  (2017) 14:159 Page 7 of 8



consent. The research protocol was registered on clinicaltrials.gov (Identifier:
NCT02685878).

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Author details
1UNC Project-Malawi, Lilongwe, Malawi. 2UNC Department of Obstetrics &
Gynecology, Chapel Hill, NC, USA. 3UNC Department of Epidemiology,
Chapel Hill, NC, USA. 4Fistula Care Center, Lilongwe, Malawi. 5Malawi College
of Medicine Department of Obstetrics & Gynaecology, Blantyre, Malawi.
6Baylor College of Medicine Department of Obstetrics & Gynecology,
Scurlock Tower, 1 Baylor Plaza, Houston, TX 77030, USA.

Received: 16 July 2017 Accepted: 13 November 2017

References
1. Ahmed S, Holtz SA. Social and economic consequences of obstetric fistula:

life changed forever? Int J Gynaecol Obstet. 2007;99(Suppl 1):S10–5.
2. Coetzee T, Lithgow DM. Obstetric fistulae of the urinary tract. J Obstet

Gynaecol Br Commonw. 1966;73:837–44.
3. Mselle LT, Evjen-Olsen B, Moland KM, Mvungi A, Kohi TW. Hoping for a

normal life again: reintegration after fistula repair in rural Tanzania. J Obstet
Gynaecol Can. 2012;34:927–38.

4. Drew LB, Wilkinson JP, Nundwe W, Moyo M, Mataya R, Mwale M, Tang JH.
Long-term outcomes for women after obstetric fistula repair in Lilongwe,
Malawi: a qualitative study. BMC Pregnancy Childbirth. 2016;16:2.

5. Nielsen HS, Lindberg L, Nygaard U, Aytenfisu H, Johnston OL, Sorensen B,
Rudnicki M, Crangle M, Lawson R, Duffy S. A community-based long-term
follow up of women undergoing obstetric fistula repair in rural Ethiopia.
BJOG. 2009;116:1258–64.

6. Evoh NJ, Akinla O. Reproductive performance after the repair of obstetric
vesico-vaginal fistulae. Ann Clin Res. 1978;10:303–6.

7. Aimakhu VE. Reproductive functions after the repair of obstetric
vesicovaginal fistulae. Fertil Steril. 1974;25:586–91.

8. Organization WH: Obstetric fistula: guiding principles for clinical
management and programme development. (Lewis G, de Bernis L ed.
Geneva, Switzerland: WHO; 2006.

9. Ezegwui HU, Nwogu-Ikojo EE. Vesico-vaginal fistula in Eastern Nigeria. J
Obstet Gynaecol. 2005;25:589–91.

10. Tang JH, Steiner AZ, Bengtson AM, Moyo M, Mwale M, Makanani B,
Wilkinson JP. Cross-sectional study of the ultrasonographic and hormonal
characteristics of obstetric fistula patients with and without secondary
amenorrhea. Int J Gynaecol Obstet. 2017;136:238–40.

11. Raassen TJ, Verdaasdonk EG, Vierhout ME. Prospective results after first-time
surgery for obstetric fistulas in east African women. Int Urogynecol J Pelvic
Floor Dysfunct. 2008;19:73–9.

12. Steiner AZ, Herring AH, Kesner JS, Meadows JW, Stanczyk FZ, Hoberman S,
Baird DD. Antimullerian hormone as a predictor of natural fecundability in
women aged 30-42 years. Obstet Gynecol. 2011;117:798–804.

13. Grigoriadis T, Giannoulis G, Zacharakis D, Protopapas A, Cardozo L,
Athanasiou S. The “1-3-5 cough test”: comparing the severity of urodynamic
stress incontinence with severity measures of subjective perception of stress
urinary incontinence. Int Urogynecol J. 2016;27:419–25.

14. Kelleher CJ, Cardozo LD, Khullar V, Salvatore S. A new questionnaire to
assess the quality of life of urinary incontinent women. Br J Obstet
Gynaecol. 1997;104:1374–9.

15. Kroenke K, Spitzer RL, Williams JB. The PHQ-9: validity of a brief depression
severity measure. J Gen Intern Med. 2001;16:606–13.

16. Harris PA, Taylor R, Thielke R, Payne J, Gonzalez N, Conde JG. Research
electronic data capture (REDCap)–a metadata-driven methodology and
workflow process for providing translational research informatics support. J
Biomed Inform. 2009;42:377–81.

17. Delamou A, Utz B, Delvaux T, Beavogui AH, Shahabuddin A, Koivogui A,
Leveque A, Zhang WH, De Brouwere V. Pregnancy and childbirth after
repair of obstetric fistula in sub-Saharan Africa: scoping review. Tropical Med
Int Health. 2016;21:1348–65.

18. Browning A. Obstetric fistula: clinical considerations in the creation of a new
urethra and the management of a subsequent pregnancy. Int J Gynaecol
Obstet. 2007;99(Suppl 1):S94–7.

19. National Statistical Office (NSO) [Malawi] and ICF. Malawi Demographic and
Health Survey 2015–16. Zomba and Rockville: National Statistical Office and
ICF; 2017.

20. Otubu JA, Kumi GO, Ezem BU. Pregnancy and delivery after successful repair
of vesicovaginal fistula. Int J Gynaecol Obstet. 1982;20:163–6.

21. Wilson AL, Chipeta E, Kalilani-Phiri L, Taulo F, Tsui AO. Fertility and
pregnancy outcomes among women with obstetric fistula in rural Malawi.
Int J Gynaecol Obstet. 2011;113:196–8.

22. Browning A. Pregnancy following obstetric fistula repair, the management
of delivery. BJOG. 2009;116:1265–7.

23. Emembolu J. The obstetric fistula: factors associated with improved pregnancy
outcome after a successful repair. Int J Gynaecol Obstet. 1992;39:205–12.

24. Pope R, Moyo M, Wilkinson J. She did the right thing: the high price of
poor access to obstetric care. BJOG. 2015;122:182.

25. Davies P, Connor E, MacKenzie J, Jamieson MA. Spontaneous recovery of
ovarian function in an adolescent with Galactosemia and apparent
premature ovarian insufficiency. J Pediatr Adolesc Gynecol. 2015;28:e101–3.

•  We accept pre-submission inquiries 

•  Our selector tool helps you to find the most relevant journal

•  We provide round the clock customer support 

•  Convenient online submission

•  Thorough peer review

•  Inclusion in PubMed and all major indexing services 

•  Maximum visibility for your research

Submit your manuscript at
www.biomedcentral.com/submit

Submit your next manuscript to BioMed Central 
and we will help you at every step:

Kopp et al. Reproductive Health  (2017) 14:159 Page 8 of 8

http://clinicaltrials.gov

	Abstract
	Background
	Methods
	Results
	Conclusions
	Trial registration

	Plain English summary
	Background
	Methods
	Study setting
	Study population
	Variables
	Analytic methods

	Results
	Study population
	Reproductive potential and pregnancies since repair
	Amenorrhea
	Marriage and sexual activity
	Family planning

	Discussion
	Conclusions
	Abbreviations
	Funding
	Availability of data and materials
	Authors’ contributions
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Publisher’s Note
	Author details
	References

