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Abstract

Background: Uterine rupture is an obstetrics complication which is still both clinical dilemma and broader public
health problem in developing countries.

Objectives: This study is aimed to establish the magnitude of uterine rupture, predisposing factors, maternal and
fetal outcomes, and surgical options of management of uterine rupture at Nekemte referral hospital which is located
in western Ethiopia.

Methods: Case control study was conducted on 54 mothers with uterine rupture and 108 mothers for whom
cesarean section was done for mechanical reasons or previous scar who were managed in the Obstetrics and
Gynecologic ward of the hospital from July 2015 to July 2016. Data were collected from two groups by accessing
medical records. Statistical Package for Social Sciences windows version 20 was used for data analysis. The
association between uterine rupture and different variables were assessed by using odds ratio (OR) along with
95%CI.

Results: A total of 3,808 deliveries were conducted during the study period. There were 3206 vaginal deliveries,
548 cesarean deliveries and 54 uterine rupture cases. This makes 1 uterine rupture to happen in 70.5 deliveries.
Majority, 87%, of uterine rupture occurred in unscarred uterus. The predisposing factors for uterine rupture were
parity = 5 (OR=4.37, 95% CI: 1.05, 18.23), lack of antenatal care (OR=7, 95% CI: 1.81, 27.02), lack of formal
education (OR=2.38, 95% CI: 1.08, 5.26), household income less than 100 United States’ Dollar (OR=14.08, 95%
Cl: 3.25, 62.5), previous home delivery (OR=9.10, 95% CI: 3.92, 21.11), and intrapartal follow up at health center or
private clinics (OR=24.14, 95% CI: 5.60, 104.15). Uterine rupture caries more maternal (1.85% vs. 0%) and neonatal
mortalities (96.3% vs. 3.7%) when compared to mothers delivered by cesarean section.

Conclusion: Magnitude of uterine rupture was high in the study area. It carries more maternal and perinatal
complications. There were numerous modifiable predisposing factors.

one in few deliveries in rural Africa, where poverty is deep rooted, to
one in many thousand deliveries in industrialized countries [1-4,6].
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Abbreviations Ruptured uterus is associated with numerous factors and causes
[2,5-9], most of which can be tackled by having improved healthcare
delivery, access to quality antenatal care and family planning [1,4].
Studies in Ethiopia identified obstructed labor as leading cause of

uterine rupture [4,5,9].

ANC: Antenatal Care; NICU: Neonatal Intensive Care Unit; USD:
United States’ Dollar

Introduction
It is one of the major catastrophic obstetric event that caries

significant maternal and perinatal mortality and morbidity. Despite
global effort to improve obstetric care, uterine rupture is still causing

Worldwide, every year, between 340,000 and half a million women
die due to complications of pregnancy and child birth, the majority of

these occurring in low income countries. Sub- Sahara Africa bears over
90% of the burden. Among the major causes, uterine rupture remains
as one of obstetrics dilemmas that needs better attention and is a
reflector of poor obstetric care in a given setting [1-3]. Hospital based
studies in Ethiopia showed uterine rupture as one of major obstetric
challenges causing various maternal and perinatal complications [4,5].

Uterine rupture is tearing of the uterine wall partially or completely
during pregnancy or delivery. Its occurrence varies in different parts of
the world depending on different factors. For instance, it ranges from

maternal deaths in developing countries particularly in sub-Saharan
Africa where there is inadequate medical care or limited access due to
various reasons [1,8]. Prompt interventions are keys to good foetal &
maternal outcome [6,7].
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Methods

Study design and setting

Case control study was conducted on 54 mothers with uterine
rupture as cases and 108 mothers for whom cesarean section was done
for mechanical reasons or previous scar as control group who were
managed in the Obstetrics and Gynecologic ward of the hospital from
July 2015 to July 2016. The study was conducted at Nekemte referral
Hospital, found in Nekemte town, geographically located 331 kms west
of Addis Ababa. It was established in 1932 E.C with Swedish funds and
contributions from Emperor Haile Selassie. The Hospital has 178 beds
and it has different units. Gynecology and obstetrics unit is run by two
obstetricians and gynecologists, two emergency surgeons, one general
practitioner and 15 midwives. The hospital has also NICU run by two
pediatricians.

Study population

All women who gave birth in Nekemte referral Hospital from July 1,
2015-July 30, 2016 were study population. Cases were all intrapartum
uterine ruptures after 28 weeks of gestational age. The cases were
retrospectively collected from the labor and maternity wards,
operating theatre registers and the files of patients at the hospital
medical records office.

Controls were mothers who delivered by caesarean section for
mechanical reasons or previous scar with additional factor(s) like
declined trial of labor, contracted pelvis, or fetal reasons.

Sample size and sampling techniques

All women with uterine rupture, 54 uterine rupture cases, were
included in the study. For each uterine rupture, two mothers who gave
birth by caesarean section for mechanical reasons or previous scar with
additional factor(s) happening just next to the uterine rupture were
taken as control group. All deliveries and rupture cases admitted to
labor or maternity ward and terminated prior to gestational age of 28
weeks were excluded from this study.

Data collection procedures

Medical records (labor and maternity wards and operation theatre)
of all patients were accessed and data were collected by using
structured questionnaire which was developed after reviewing different
related literatures. Five midwives and two medical interns were

recruited and trained on how to collect data from patient files, charts
and/or operation theatre registry and fill the data. They were also
oriented on how to select the controls. All completed questionnaires
were checked for completeness by the principal investigator.

Data management and analysis

The collected data were entered to, cleaned and analysed by using
SPSS for windows version 20.0. Descriptive statistics such as
proportions means and standard deviations were determined to
describe the study participants by cross-tabulating according to their
exposure status. Odds ratio (OR) along with their 95% confidence
intervals (CI) were determined to measure the existence of significant
associations between uterine rupture and each predisposing factor or
complications. Ratios with 95%CI were used to show the magnitude
and significance of the associations.

Ethical Considerations

The ethical clearance was taken from the College of medical and
health sciences of Wollega university ethical research committee.
Permission to clerk the study participants and access to obstetric
records and logbooks was obtained from Nekemte referral hospital and
these were anonymously entered into the database. Written informed
consent was obtained from every study subject before the interview by
explaining the objective of the research. All the information collected
from the study subjects were handled confidentially through omitting
their personal identification, conducting the interview in private place
and the data will be used for the research purpose only.

Results

Magnitude of uterine rupture and sociodemographic
characteristics of the study participants

A total of 3,808 deliveries were conducted from July 2015 to July
2016. There were 3206 vaginal deliveries, 548 cesarean deliveries and
54 uterine rupture cases. This makes 1 uterine rupture to happen in
70.5 deliveries.

Most of the study participants were from Oromo ethnic group
(81.5%), protestant in religion (44.4%), house wife (52.5%), and with
no formal education (70.4%). Majority of the deliveries (89.5%), both
in cases and control groups, were from mothers aged 20 to 34 years as
depicted in Table 1.

Study groups
Sociodemographic variables Cases (uterine Control group (cesarean Total (n=162) n(%)
rupture) (n=54) n (%) deliveries) (n=108) n (%) °
<19 0 (0) 3(2.8) 3(1.9)
Age in years 20 to 34 47 (87) 98 (90.7) 145 (89.5)
=35 7(13) 7 (6.5) 14 (8.6)
Oromo 48 (88.9) 84 (77.8) 132 (81.5)
Ethnicity
Amhara 6 (11.1) 24 (22.2) 30 (18.5)
Religion Orthodox 17 (31.5) 51 (47.2) 68 (41.9)
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Protestant 27 (50) 45 (41.7) 72 (44.4)

Muslim 10 (18.5) 12 (11.1) 22 (13.6)

Housewife 12 (22.2) 73 (67.6) 85 (52.5)

Farmer 36 (66.7) 1(0.9) 37 (22.8)
Occupation

Merchant 5(9.3) 11 (10.2) 16 (9.9)

Governmental employee 1(1.9) 23 (21.3) 24 (14.8)

No formal education 44 (81.5) 70 (64.8) 114 (70.4)
Educational status

Formal education 10 (8.5) 38 (35.2) 48 (29.6)

1to4 42 (77.8) 93 (86.1) 135 (83.3)
Parity

25 12 (22.2) 15 (13.9) 27 (16.7)

Table 1: Sociodemographic characteristics of the study participants at Nekemte Referral Hospital from July 2015 to July 2016.

Maternal characteristics of study participants by means of
obstetrics factors

The mean maternal age in years for cases of uterine rupture and
those who gave birth by cesarean section were 27.4 + 5.1 and 25.9 + 4.6
at p-value=0.670 whereas the mean number of parity were 3.3 + 1.6

and 2.1 £ 1.0 at p-value=0.00 for mothers with uterine rupture and
those who gave birth by cesarean section respectively. The mean
duration of pushing down pain in hours for cases of uterine rupture
and those who gave birth by cesarean section were 12.6 £ 5.4and 9.5 +
5.6 at p-value=0.001 respectively as shown in Table 2.

Study groups p-value

Sociodemographic variables

Cases (uterine rupture) (n=54) n(%) Control group (cesarean deliveries) (n=108) n (%)
Mean age of mother in years 27.4+51 259+4.6 0.67
wgaDn monthly household income in $57.8 +48.9 $84.7 £ 48.4 0.001
Mean parity in number 3.3+£1.6 21+£1.0 0
Mean duration of pushing down pain 126+5.4 05+56 0.001
in hours
Mean du_rat|on of rupture of 35438 37437 0813
membrane in hours
Note: USD: United States’ Dollar

Table 2: Maternal characteristics of study participants by means of age, income, parity, duration of pushing down pain and rupture of membrane

at Nekemte Referral Hospital from July 2015 to July 2016.

Associated risk factors for uterine rupture at Nekemte
Referral Hospital

The predisposing factors for uterine rupture were parity = 5
(OR=4.37, 95% CI: 1.05, 18.23), lack of ANC(OR=7, 95% CI: 1.81,
27.02), lack of formal education (OR=2.38, 95% CI: 1.08, 5.26),
household income less than 100 USD(OR=14.08, 95% CI: 3.25, 62.5),
previous home delivery(OR=9.10, 95% CI: 3.92, 21.11), intrapartal
follow up at health center or private clinics(OR=24.14, 95% CI: 5.60,
104.15) but factors like advanced maternal age, use of uterotonic agents
and instrumental deliveries or previous cesarean section were not
found to increase the risk of uterine rupture.

Eighty seven percent (87%) of uterine rupture occurred in
unscarred uterus and history of previous uterine scar was only

reported in 13%. Intervention by oxytocin/instrumental delivery was
documented in 7.2% of mothers who had uterine rupture. Oxytocin
was used in 5.6% of mothers who delivered by cesarean section when
compared to 1.9% mothers with uterine rupture whereas instrumental
deliveries were tried in mothers with uterine rupture and cesarean
delivery cases (5.6% vs. 1.9%) respectively.

Levels of delay and characteristics of uterine rupture at
Nekemte Referral Hospital

In this study, the magnitude of complete uterine rupture is the same
as incomplete one. Hysterectomy was done for 61.1% of the cases while
the uterus was repaired for 38.9% of the mothers with uterine rupture.
89.9% of cases of uterine rupture had delay at home which might
contribute to this obstetrics tragedy. As indicated in Table 3, the two
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major reasons for delay at home in uterine rupture cases were lack of
ambulance service and thinking that home delivery is possible. On the

other hand, Table 4 shows 96.3% of uterine rupture cases were followed
for some times either at health centers or private clinics when

compared with 51.9% of mothers gave birth by cesarean section. This
might indicate possibility of delay at health facility.

Variable Number (%)

Complete 57(50)
Type uterine rupture

Incomplete 57(50)

TAH 29(53.7)
Type of surgery Repair 21(38.9)

STAH 4(7.4)

Home 11(20.4)

Health center 20(37)
Place of rupture

On the way to health facility 18(33.3)

Hospital 5(9.3)

No delay 6(11.1)

Thinking that she can delivery at home 21(38.9)
Reason for delay at home and/or health facility

No ambulance service 21(38.9)

No road for vehicles 6(11.1)

Note: STAH: Subtotal Abdominal Hysterectomy; TAH: Total Abdominal Hysterectomy

Table 3: Levels of delay and characteristics of uterine rupture at Nekemte Referral Hospital from July 2015 to July 2016.

Study groups OR (95%Cl)
Variables Cases (uterine rupture) Control group (cesarean P value
(n=54) n (%) deliveries) (n=108) n (%)

235 7 (13) 7 (6.5)

Age in years 2.15(0.71,6.48) | 0.17
<34 47 (87) 101 (93.5)
25 12 (22.2) 15 (13.9)

Parity 4.37 (1.05, 18.23 0.04
<4 42 (77.8) 93 (86.1)
No 9(16.7) 3(2.8)

ANC 7(1.81,27.02) | 0.01
Yes 45 (83.3) 105 (97.2)
No formal education | 44 (81.5) 70 (64.8)

Educational status 2.38 (1.08, 5.26) | 0.01
Formal education 10 (19.5) 38 (35.2)
<100 dollars 52 (96.3) 70 (64.8)

Household income 14.08 (3.25,62.5) 0
>100 dollars 2(3.7) 38 (35.2)
Yes 7 (13) 23 (21.3)

Previous cesarean scar 0.55(0.22,1.37) | 0.2
No 47 (87) 85 (78.7)

Previous home delivery Yes 26 (48.1) 10 (9.3) 9.10 (3.92, 21.11) 0
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No 28 (51.9) 98 (90.7)
Intrapartal follow up at health center or Yes 52(96.3) 56 (51.9) 24.14 (5.60, 0
private clinics No 2(3.7) 52 (48.1) 104.15)
Intervention by oxytocin/instrumental Yes 4(74) 8(74) 1.00 (0.287,3.48) 1
delivery No 50 (92.6) 100 (92.6)

Table 4: Associated risk factors for uterine rupture among study participants at Nekemte Referral Hospital from July 2015 to July 2016.

Maternal and neonatal outcome at birth for uterine rupture
at Nekemte Referral Hospital

Uterine rupture caries more maternal (1.85% vs. 0%) and neonatal
mortalities (96.3% vs. 3.7%) when compared to mothers gave birth by
cesarean section. The case fatality rate of uterine rupture in Nekemte
Referral hospital was 1.8%. 48.1% of mothers with uterine rupture were
transfused with whole blood while only 0.9% of mothers delivered by
cesarean section had blood transfusion. The odds ratio of requiring
blood transfusion for uterine rupture was (OR=99, 95% CI: 12.9, 764)
when compared to cesarean deliveries.

Discussion

Despite advances in modern obstetrics care, intrapartum uterine
rupture is continuing catastrophic obstetrics tragedy in resource
limited countries where access to medical care is limited because of
deep rooted poverty. The incidence of uterine rupture varies among
countries based on risk factors operating in a given obstetrics
population and standard of obstetric care [8,9]. In this study, its
incidence is 1 per 70.5 deliveries. This is high when compared to other
studies in developing countries [8,9] which might be explained by
limited access to or ineffective obstetric cares, delayed referral, and
poor transportation facilities.

Risk factors or etiologies of uterine rupture vary from one part of
the world to the other. According to different literatures on this issue,
obstructed labor is the leading cause of uterine rupture in resource
limited countries whereas previous uterine scar is the major risk factor
in developed countries [2]. The major contributing factors for uterine
rupture in this study were parity, lack of formal education, lack of
antenatal care, low household income, previous home delivery
experience before the index pregnancy, and intrapartum follow up at
health centers or private clinics. These factors, directly or indirectly, are
responsible for the occurrence of obstructed labor.

Many literatures indicated that increasing parity is known to be one
of important risk factors for uterine rupture [5,10]. Likewise, in this
study, the risk of uterine rupture in mothers with parity > 5 was about
4 times when compared to mothers with parity < 4. This could be
explained by the fact that in women with low parity and especially in
primigravidas, when mechanical obstruction occurs, uterine
contractions gradually become weaker and stop, while in multi-parous
women, the contractions often continue till the uterus ruptures.
Therefore, in order to decrease high parity in obstetrics population, the
author recommends improved access to family planning services.

Lack of education and low socioeconomic status are important
modifiable factors that can affect healthy seeking behavior and access
to obstetric cares of pregnant mothers [1]. In this hospital based study,
mothers with household income <100 USD and with no formal

education had about 14 and 2 times respectively the risk of developing
uterine rupture when compared to mothers with better income and
education. The combined effects of these two factors can bring about
poor health seeking behavior, underutilization of antenatal care, family
planning and health institution delivery services all of which might
directly or indirectly increase the occurrence of uterine rupture in a
given society. For instance, in this particular study, pregnant mothers
with no antenatal care had about 7 times the risk of uterine rupture
when compared to mothers with antenatal care. In addition to this, the
risk of uterine rupture was about 9 times in pregnant mothers with
history of home delivery before the index pregnancy.

Like many others studies in developing countries [3,5,9,11], the
leading cause of uterine rupture was obstructed labor (80%). 87% of
uterine rupture occurred in unscarred uterus and history of previous
uterine scar was only reported in 13%. use of uterotonic agents,
instrumental delivers and scared uteri did not show positive
association with uterine rupture. Therefore, different sectors should
work in a coordinated manner, at community and health facility level,
to prevent obstructed labor. Otherwise, uterine rupture in labor will
remain with us for a long time.

In modern obstetrics, accessibility to obstetric care alone is not
enough to abate complications; particularly, in resource limited setting
where there is few number of and/or access to obstetrics facilities, the
issue of quality care needs to be emphasized. Amazingly, in this
particular study, 96.3% of uterine rupture cases had intrapartum follow
up for some times either at health centers or private clinics when
compared to 51.9% of mothers delivered by cesarean section. This
increased the risk of uterine rupture by 24 folds. Majority of uterine
rupture had occurred at health facility (46.3%) when compared to at
home (20.4%) and on the way to healthy facility (33.3%). These
findings might indicate possibility of delay at these health facilities,
inadequate quality of obstetrics care and/or poor skill and thus needs
due attention from the government and nongovernmental
stakeholders.

Most of maternal morbidities and mortalities occur because of
delays at different levels [12]. In this particular study, majority of cases
of uterine rupture (89.9%) had some degree of delay at home and/or
health facility due to problems related to health seeking behavior of
patients or infrastructure like road or ambulance service which might
contribute to this obstetrics tragedy.

Ethiopia is one of developing countries where maternal and
perinatal mortality rates are still very high. The maternal mortality
ratio/MMR in Ethiopia is one of the highest in sub-Saharan African,
412/100,000 live births and the perinatal mortality is also high [13].
One of the major causes of maternal and perinatal mortalities is
rupture of the uterus which mainly caused by obstructed labor [5]. In
this study, uterine rupture caused higher maternal deaths (1.85% vs.
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0%) and stillbirths (96.3% vs. 3.7%) when compared to mothers
delivered by cesarean section for mechanical reasons (Table 5). The
maternal death in this study was lower when compared to similar
studies in Ethiopia and other developing countries [9] which could be
explained by aggressive surgical interventions and availability of blood
transfusion. Like other studies in Ethiopia [4,5], fetal outcome is poor.

Study groups
. Cases Control groups
Variable (uterine (cesarean Total (n=162)
rupture) deliveries) n (%)
(n=54) n (%) (n=108) n (%)
Alive | 53 (98.15) 108 (100) 161 (99.4)
Maternal outcome
Dead | 1(1.85) 0(0) 1(0.6)
Neonatal Alive | 2(3.7) 104 (96.3) 106 (65.4)
outcome Dead | 52 (96.3) 4(3.7) 56 (34.6)

Table 5: Maternal and neonatal outcome at delivery of uterine rupture
at Nekemte Referral Hospital from July 2015 to July 2016.

Though the standard management of ruptured uterus is
hysterectomy, repair can be considered based on parity, duration of
rupture, site of rupture, experience of practitioner, health seeking
behavior and general condition of the patient [3,5]. In this study, most
of the patients were managed with hysterectomy (61.1%).

Conclusion and Recommendation

Magnitude of uterine rupture was high in the study area. It carries
more maternal and perinatal complications. There were numerous
modifiable predisposing factors and delays at patient, infrastructure
and facility level. Therefore, the author recommends the responsible
governmental and non-governmental stakeholders to act at various
levels in organized and comprehensive approach in order to abate this
clinical and public health problem.
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