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Abstract
Objective This study aimed at determining trends, risk
factors and pregnancy outcome in women with uterine rup-
ture.
Methods A population-based study, comparing all single-
ton deliveries with and without uterine rupture between
1988 and 2009 was conducted. Statistical analysis was per-
formed using a multiple logistic regression analysis.
Results Uterine rupture occurred in 0.06% (n = 138) of all
deliveries included in the study (n = 240,189); 59% in
women with a previous cesarean delivery (CD). A gradual
increase in the rate of uterine rupture from 1988 (0.01%) to

2009 (0.05%) was noted. Independent risk factors for uter-
ine rupture in a multivariable analysis were: previous CD
(OR = 7.4, 95% CI 5.2–10.6), preterm delivery (<37 weeks,
OR = 2.5, 95% CI 1.5–4.1), malpresentation (OR = 3.0,
95% CI 1.9–4.5), parity (OR = 1.2, 95% CI 1.1–1.3 for
each birth), and dystocia during the Wrst and second stages
of labor (OR = 4.1, 95% CI 2.3–7.4 and OR = 11.2, 95% CI
6.7–18.7, respectively). Uterine rupture led to signiWcant
maternal morbidity and perinatal mortality. In another mul-
tivariable analysis, with perinatal mortality as the outcome
variable uterine rupture was noted as an independent risk
factor for perinatal mortality (adjusted OR = 17.7; 95% CI
10.0–31.4, P < .01).
Conclusions Uterine rupture, associated with previous
cesarean delivery, malpresentation, and labor dystocia, is
an independent risk factor for perinatal mortality.
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Introduction

Uterine rupture is an obstetric emergency, which threatens
the life of both the mother and the newborn [1–4]. It is
associated with postpartum hemorrhage [1, 3], need for
blood transfusion [3, 4] and hysterectomy [1, 3, 4]. New-
borns to mothers suVering from uterine rupture are graded
lower on their 1- and 5-min Apgar scores [2, 3] and are at
higher risk for peripartum death [2–4]. It is a relatively rare
condition whose incidence varies between 1 in 1,096 deliv-
eries [2] and 1 in 2,900 deliveries [3]. Accordingly, most
publications included a small number of cases from a single
medical center. In the last couple of years, there were
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several studies with larger population of 210 cases [4] or
274 cases [2] although they were based on a multi-center
database.

The major risk factor for uterine rupture is previous
cesarean delivery (CD) [2–4]. Other risk factors identiWed
as contributing to uterine rupture are malpresentations [3],
second stage dystocia [3, 5], labor induction [2, 4, 6, 7], use
of epidural for pain control [4, 8], preterm delivery [4] and
delivery after the 42nd week of gestation [2, 4]. On the
other hand, a successful vaginal birth after CD was found to
reduce the risk for uterine rupture in subsequent deliveries
[6, 9] as well as a vaginal labor before the primary CD [6,
10].

Recent publications show various trends in obstetric
phenomena. The incidence of CD has been signiWcantly
increased [11, 12]. One study showed an increased inci-
dence of peripartum hysterectomy [13], and another
reported an increase in the incidence of postpartum hemor-
rhage [14]. The present study was aimed to assess risk fac-
tors for uterine rupture as well as trends in the incidence of
this signiWcant complication along the years in a single ter-
tiary medical center.

Methods

Our study included all 240,189 singleton deliveries at the
Soroka University Medical Center between January 1988
and December 2009. Data were obtained from a perinatal
database consisting of information recorded immediately
after each delivery by an obstetrician. Soroka University
Medical Center is the only hospital in the Negev, the south-
ern part of Israel, and therefore contains its entire obstetric
population.

Information was recorded from all patients regarding
demographic and clinical characteristics including: mater-
nal age, gravidity, parity, gestational age, birth weight and
neonatal gender. The following obstetric risk factors were
recorded: previous CD, hypertensive disorders, diabetes
mellitus, polyhydramnios [amniotic Xuid index (AFI)
>24 cm], oligohydramnios (AFI <5 cm), and premature
rupture of membranes (PROM). The following pregnancy
and labor complications were evaluated: labor induction by
Foley catheter, early amniotomy, oxytocin or prostaglandin
E2; oxytocin augmentation in general; epidural analgesia,
malpresentation, dystocia during the Wrst and second stages
of labor, non-reassuring fetal heart rate (FHR) patterns,
cephalopelvic disproportion, breech delivery, meconium-
stained amniotic Xuid, and caesarean delivery. The follow-
ing birth and neonatal outcomes were assessed: postpartum
hemorrhage, blood transfusion, cervical tears, Apgar scores
at 1 and 5 min <5, and perinatal mortality.

A delivery was considered as complicated with uterine
rupture according to the ICD9-CM (International ClassiW-
cation of Diseases, 9th revision, Clinical ModiWcation) for
“uterine rupture” 665.11. The diagnosis was done by the
attending physician. We regarded only cases of complete
uterine rupture.

To test the statistical signiWcance of categorical vari-
ables, chi square and Wsher’s exact test were used as appro-
priate. Continuous variables were compared using analysis
of variance (ANOVA). In order to assess independent risk
factors for uterine rupture and to control for potential con-
founders a multiple logistic regression model was used.
Odds ratios (ORs) and their 95% CI were calculated from
the model. A P value less than 0.05 was considered statisti-
cally signiWcant.

Results

Uterine rupture occurred in 0.06% (n = 138) of all deliver-
ies included in our study (n = 240,189). The incidence of
uterine rupture gradually increased from 1988 (0.01%) to
2009 (0.05%; Fig. 1). The demographic and clinical charac-
teristics of the two groups are shown in Table 1. There were
statistically signiWcant diVerences in the maternal age, ges-
tational age (in weeks) and birth weight. No signiWcant
diVerence was found in neonatal gender. Women with high
parity and gravidity had a signiWcantly higher risk for uter-
ine rupture.

The presence of obstetric risk factors in women with and
without uterine rupture is compared in Table 2. Previous
CD and hypertensive disorders occurred in signiWcantly
higher rates among women with uterine rupture. The proba-
bility of uterine rupture within the women who undergone
CD (n = 28,657; 11.9%) was 0.28% compared with 0.03%
in the group of women that did not have a history of CD
(n = 211,532; 88.1%).

Pregnancy and labor complications are presented in
Table 3. Malpresentation, cephalopelvic disproportion,
dystocia during the Wrst or second stages of labor and non-
reassuring FHR patterns were seen in signiWcantly higher
rates in the group complicated with uterine rupture. In addi-
tion, breech deliveries and CD were signiWcantly more fre-
quent among this group.

Table 4 shows the birth and pregnancy outcome in preg-
nancies of women with and without uterine rupture.
Women who suVered from uterine rupture had signiWcantly
higher rates of postpartum hemorrhage, cervical tears and
needed more blood transfusions. In addition, neonates born
following uterine rupture had higher rates of low Apgar
scores (lower than 5) after 1 and 5 min and had higher rates
of perinatal mortality.
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Fig. 1 Distribution of uterine 
rupture during the years 1988–
2009

Table 1 Demographic and clin-
ical characteristics of deliveries 
complicated by uterine rupture 
and of the comparison group

Characteristics Uterine rupture
(n = 138)

No uterine rupture
(n = 240,051)

P value

Maternal age (years § SD) 30.7 § 6.1 28.5 § 5.9 <0.001

Gestational age (weeks § SD) 38.1 § 3.4 39.0 § 2.3 <0.001

Gravidity

1 5.8 19.6 <0.001

2–4 40.6 47.5

¸5 53.6 32.9

Parity

1 7.2 23.5 <0.001

2–4 50.0 50.8

¸5 42.8 25.8

Birth weight (g)

<2,500 14.5 8.0 0.011

2,500–3,999 87.2 79.0

¸4,000 4.8 6.5

Neonatal gender

Male 54.3 51.3 0.469

Female 45.7 48.7

Data are presented as 
percentages or mean § SD and 
P values for statistical 
signiWcance

Table 2 Obstetric risk factors of deliveries complicated by uterine rupture

Data are presented as percentages, OR, 95% CI and P values for statistical signiWcance

Characteristics Uterine rupture 
(n = 138)

No uterine rupture 
(n = 240,051)

OR 95% CI P value

Previous CD 58.7 11.9 10.52 7.49–14.76 <0.001

Hypertensive disorders 10.9 5.6 2.05 1.2–3.5 0.007

Diabetes mellitus (gestational and pregestational) 5.1 5.8 0.87 0.41–1.86 0.721

polyhydramnios 2.9 3.6 0.8 0.3–2.16 0.821

oligohydramnios 2.2 2.3 0.93 0.3–2.91 1.000

PROM 8.7 7.7 1.15 0.63–2.07 0.649
123



320 Arch Gynecol Obstet (2012) 285:317–321
Independent risk factors for uterine rupture in a multi-
variable analysis were previous CD, preterm delivery, mal-
presentation, parity and dystocia during the Wrst and second
stages of labor (Table 5). Another multivariable analysis
with perinatal mortality as an outcome variable was con-
structed in order to control for confounders such as mater-
nal age, gestational age, etc. Uterine rupture was found as
an independent risk factor for perinatal mortality (adjusted
OR = 17.73, 95% CI 9.99–31.41, P value < 0.001; data not
shown in a Table).

Discussion

Uterine rupture is a signiWcant complication. While the
incidence of uterine rupture found in this study (0.06%)
was similar to previous studies, a temporal increase in the
incidence throughout the years was documented. Neverthe-
less, the relative peak in 2006 is not clear since no changes
in guidelines occurred during this year. Undoubtedly, a
major contribution to this trend could be related to the
markedly increase in the rate of CD over these years [11,
12].

Uterine rupture was associated with signiWcant maternal
and neonatal morbidity. As was previously documented [2–
4], uterine rupture was associated with Apgar scores lower
than 5 at 1 and 5 min and perinatal mortality, and was actu-
ally noted as an independent risk factor for perinatal mor-
tality. The relatively large sample size (to the best of our
knowledge, one of the largest published from a single med-
ical center), abled us to conWrm several independent risk

Table 3 Pregnancy and labor complications in pregnancies with and without uterine rupture

Data are presented as percentages, OR, 95% CI and P values for statistical signiWcance

Characteristics Uterine 
rupture (n = 138)

No uterine 
rupture (n = 240,051)

OR 95% CI P value

Labor induction 24.6 26.3 0.91 0.62–1.35 0.651

Oxytocin augmentation 14.5 20 0.68 0.42–1.09 0.103

Epidural analgesia 13.8 13.3 1.04 0.64–1.69 0.875

Malpresentation 20.3 5.3 4.58 3.02–6.93 <0.001

Cephalopelvic disproportion 2.2 0.3 7.93 2.6–24.95 0.007

Dystocia during the Wrst stage of labor 9.4 1.8 5.69 3.21–10.07 <0.001

Dystocia during the second stage of labor 13 1.6 9.47 5.76–15.55 <0.001

Non-reassuring FHR patterns 32.6 4.8 9.62 6.74–13.74 <0.001

Meconium-stained amniotic Xuid 20.3 15.4 1.39 0.92–1.11 0.114

Breech delivery 8 3.5 2.4 1.29–4.44 0.009

Cesarean delivery 73.9 13.2 18.55 12.68–27.13 <0.001

Table 4 Birth and pregnancy 
outcome in pregnancies compli-
cated with uterine rupture 
compared to pregnancies 
uncomplicated with uterine 
rupture

Characteristics Uterine 
rupture 
(n = 138)

No uterine 
rupture 
(n = 240,051)

OR 95% CI P value

Perinatal mortality 17.4 1.4 15.35 9.87–23.88 <0.001

Apgar 1 min <5 42 6.5 10.37 7.39–14.55 <0.001

Apgar 5 min <5 23.2 3.1 9.59 6.45–14.24 <0.001

Postpartum hemorrhage 11.6 0.6 22.8 13.5–38.49 <0.001

Blood transfusion 47.1 1.4 64.14 45.83–89.75 <0.001

Cervical tears 13.8 0.3 61.46 37.63–100.38 <0.001

Data are presented as percent-
ages, OR, 95% CI and P values 
for statistical signiWcance

Table 5 Independent risk factors for uterine rupture: results from a
multiple logistic regression model

Data are presented as OR, 95% CI and P values for statistical signiW-
cance

Characteristics OR 95% CI P value

Dystocia during the second 
stage of labor

11.19 6.68–18.72 <0.001

Previous CD 7.4 5.19–10.55 <0.001

Dystocia during the Wrst 
stage of labor

4.11 2.28–7.41 <0.001

Malpresentation 2.93 1.9–4.5 <0.001

Preterm delivery 2.48 1.49–4.12 <0.001

Parity 1.18 1.06–1.33 0.003
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factors for uterine rupture. Such risk factors included: pre-
vious CD, dystocia during the Wrst or second stage of labor,
malpresentation, preterm delivery and high parity. Some of
the characteristics that were not identiWed as independent
risk factors could have been statistically signiWcant due to
the large sample size.

Several studies found labor induction as an important
risk factor for uterine rupture [2, 4, 6, 7]. Interestingly,
while investigating independent risk factors for uterine rup-
ture, labor induction was not labeled as an independent risk
factor for uterine rupture, supporting the Wndings of Ouzou-
nian et al. [15], which evaluated the incidence of uterine
rupture among women receiving labor induction for vaginal
birth after CD.

Use of epidural analgesia during the labor did not seem
to increase the rate of uterine rupture, unlike previous
reports [4]. Cahill et al. [8] did not Wnd signiWcant diVer-
ence regarding the entire study population although in cox
regression analysis they found a dose–response ratio
between the number of epidural doses and the risk for uter-
ine rupture.

In conclusion, uterine rupture, associated with previous
CD, dystocia during the Wrst and second stages of labor,
malpresentation, preterm delivery and parity, is an indepen-
dent risk factor for perinatal mortality. It is a rare obstetric
complication without a speciWc factor that can eYciently
predict it [6]. As the rate of CD is rising, more women
would arrive at birth with a scarred uterus, exposing them
to a higher risk for uterine rupture. In order to avoid its
grave consequences, the diagnosis of uterine rupture should
be taken into account, speciWcally when additional risk fac-
tors exist.
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