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Pregnancy Outcomes in Patients With Prior
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OBJECTIVE: To report obstetric outcomes in a series of

women with prior uterine rupture or prior uterine

dehiscence managed with a standardized protocol.

METHODS: Series of patients delivered by a single

maternal-fetal medicine practice from 2005 to 2013 with

a history of uterine rupture or uterine dehiscence.

Uterine rupture was defined as a clinically apparent,

complete scar separation in labor or before labor.

Uterine dehiscence was defined as an incomplete and

clinically occult uterine scar separation with intact serosa.

Patients with prior uterine rupture were delivered at

approximately 36–37 weeks of gestation or earlier in the

setting of preterm labor. Patients with prior uterine

dehiscence were delivered at 37–39 weeks of gestation

based on obstetric history, clinical findings, and ultraso-

nographic findings. Patients with prior uterine rupture or

uterine dehiscence were followed with serial ultrasound

scans to assess fetal growth and lower uterine segment

integrity. Outcomes measured were severe morbidities

(uterine rupture, hysterectomy, transfusion, cystotomy,

bowel injury, mechanical ventilation, intensive care unit

admission, thrombosis, reoperation, maternal death,

perinatal death).

RESULTS: Fourteen women (20 pregnancies) had prior

uterine rupture and 30 women (40 pregnancies) had

prior uterine dehiscence. In these 60 pregnancies, there

was 0% severe morbidity noted (95% confidence interval

[CI] 0.0–6.0%). Overall, 6.7% of patients had a uterine

dehiscence seen at the time of delivery (95% CI 2.6–

15.9%). Among women with prior uterine rupture, the

rate was 5.0% (95% CI 0.9–23.6%), whereas among

women with prior uterine dehiscence, the rate was

7.5% (95% CI 2.6–19.9%).

CONCLUSION: Patients with prior uterine rupture or

uterine dehiscence can have excellent outcomes in sub-

sequent pregnancies if managed in a standardized man-

ner, including cesarean delivery before the onset of labor

or immediately at the onset of spontaneous preterm

labor.
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Uterine rupture, which refers to a complete disrup-
tion of all uterine layers including the serosa, is

a severe complication with associated maternal and
neonatal morbidity and mortality. The incidence in
an unscarred uterus is approximately one in 10,000
births,1 whereas in women with prior cesarean deliv-
ery, the incidence is approximately 1%.2,3 Although it
most frequently occurs during labor, it can occur
before labor as well. For women with a history of
a uterine rupture, the known risk of subsequent preg-
nancies is limited to case reports and case series and
the recurrence risk of uterine rupture ranges in the
literature from 0% to 33%.4–6 Based on this risk of
recurrence, some suggest that women with prior uter-
ine rupture should no longer attempt pregnancy.4

However, women in these published case series with
recurrent rupture include those who did not have
comprehensive prenatal care and simply presented
with a recurrent rupture. Therefore, it is possible that
with close surveillance and cesarean delivery before
the onset of labor, one could reduce the risk of recur-
rent uterine rupture for these patients. However, cur-
rently, there is no consensus regarding optimal
management for patients with prior uterine rupture.

Uterine dehiscence refers to an incomplete uter-
ine scar separation with intact serosa. They are
frequently clinically occult and incidentally noted at
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the time of cesarean delivery or found on ultrasono-
graphic examination of the lower uterine segment
during the second or third trimester. The incidence of
this complication is unknown because it could go
unrecognized in the setting of a successful vaginal
delivery without inspection of the lower uterine
segment. Management of patients with a history of
uterine dehiscence in a prior pregnancy is also
controversial, although many would suggest cesarean
delivery at or near term for these patients.

In our practice, we have a standardized protocol
for management of patients with prior uterine rupture
or uterine dehiscence, which includes serial ultra-
sound scans with assessment of the lower uterine
segment and fetal growth as well as cesarean delivery
before labor. Our objective was to report obstetric
outcomes in a series of patients with prior uterine
rupture or uterine dehiscence managed according to
this standardized protocol.

MATERIALS AND METHODS

After Biomedical Research Alliance of New York
institutional review board approval was obtained, the
charts of all patients greater than 24 weeks of gestation
delivered by a single maternal-fetal medicine practice
between 2005 (when our computerized medical
record was created) and 2013 were reviewed. Baseline
characteristics and pregnancy outcomes were ob-
tained from the computerized medical record. For
this series, we included all patients with a history of
uterine rupture or uterine dehiscence. For the purpose
of this study, uterine rupture was defined as a clinically
apparent, complete scar separation in labor or before
labor. We did not include in this group women with
prior uterine perforations (such as during dilatation
and curettage) or prior ruptured corneal ectopic
pregnancies. Uterine dehiscence was defined as an
incomplete and clinically occult uterine scar separa-
tion with intact serosa.

In our practice, patients with prior uterine rupture
are delivered at approximately 36–37 weeks of gesta-
tion or earlier in the setting of preterm labor. Patients
with prior uterine dehiscence are delivered at approx-
imately 37–39 weeks of gestation based on obstetric
history, clinical findings, and ultrasonographic find-
ings. The decision whether to perform amniocentesis
before delivery to assess fetal lung maturity and the
decision whether to administer corticosteroids before
delivery in patients with prior uterine rupture or uter-
ine dehiscence was not uniform over the study period
and was individualized based on clinical circumstan-
ces and contemporary management guidelines. For
this reason (as well as the infrequency of neonatal

respiratory distress at term in general), we did not
include neonatal respiratory distress as an outcome
for this study. Patients with prior uterine rupture or
uterine dehiscence are followed with serial ultrasound
scans (approximately every 4 weeks) to assess fetal
growth and lower uterine segment integrity. If
a patient were found to have a sonographically appar-
ent uterine window seen on ultrasonography (ie, no
identifiable myometrium in the lower uterine seg-
ment), we would likely recommend delivery before
37 weeks of gestation (or earlier) and possibly
undergo admission to the hospital for observation.
All patients with prior uterine rupture or uterine
dehiscence are instructed to contact us immediately
if they have any signs or symptoms of labor, at which
time they would immediately be brought into the
office or hospital for evaluation.

Gestational age was determined by last menstrual
period and confirmed by ultrasonography in all
patients. The pregnancy was redated if there was
a more than 5-day discrepancy up to 14 weeks of
gestation or a more than 7-day discrepancy after 14
weeks of gestation. If the pregnancy was the result of
in vitro fertilization, gestational age was determined
from in vitro fertilization dating.

The outcomes reported are severe morbidities
(uterine rupture, hysterectomy, transfusion, cystoto-
my, bowel injury, mechanical ventilation, intensive
care unit admission, thrombosis, reoperation, mater-
nal death, and perinatal death). We also report less
severe morbidities such as placenta previa, placenta
accreta, the finding of uterine dehiscence at delivery,
a newborn 1-minute Apgar score less than 7, and
5-minute Apgar score less than 7. Outcome incidences
and 95% confidence intervals are reported.7

RESULTS

Over the course of the study period there were 44
women with 60 pregnancies who had prior uterine
rupture or uterine dehiscence. Fourteen women (20
pregnancies) had prior uterine rupture and 30 women
(40 pregnancies) had prior uterine dehiscence. These
60 pregnancies comprised the case series.

Baseline characteristics of the case series are
shown in Table 1. The majority of women in the study
were white and few had chronic medical conditions.
The mean maternal age was 33.065.2 years and the
mean prepregnancy body mass index (calculated as
weight (kg)/[height (m)]2) was 24.565.0.

The study group had a 0% incidence of severe
morbidity (95% confidence interval [CI] 0.0–6.0%).
Pregnancy outcomes are shown in Table 2. There
were no recurrent uterine ruptures in our study group.
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However, 6.7% of patients in the study group were
found to have a uterine dehiscence at the time of
delivery (95% CI 2.6–15.9%). Among women with
prior uterine rupture the rate was 5.0% (95% CI
0.9–23.6%), whereas among women with prior uterine
dehiscence, the rate was 7.5% (95% CI 2.6–19.9%).

The gestational ages at delivery ranged from 34
1/7 weeks to 39 4/7 weeks. Two (3.3%) patients
delivered before 36 weeks of gestation. One patient

had prior uterine rupture and developed preterm
labor at 34 6/7 weeks of gestation and was delivered
at that time. The other patient had prior uterine
dehiscence and developed preterm labor at 34 1/7
weeks of gestation and was delivered at that time. Of
the 58 remaining patients without preterm labor, 30
(51.7%) patients underwent amniocentesis for fetal
lung maturity before delivery, and the range of the
gestational ages at delivery for these patients was
between 36 1/7 and 38 3/7 weeks. In the uterine
rupture group, all patients (aside from the one in
preterm labor) were delivered between 36 1/7 and 37
4/7 weeks of gestation, except four patients who
declined delivery at 36–37 weeks of gestation (respec-
tive gestational ages at delivery: 38 1/7, 38 2/7, 38 6/7,
and 39 0/7 weeks). None of these four patients went
into spontaneous labor before delivery. In the uterine
dehiscence group, two patients went into spontaneous
labor before their scheduled cesarean delivery and
were delivered at that time (at 37 4/7 and 38 6/7 weeks
of gestation, respectively). The gestational ages at deliv-
ery are summarized in Figure 1 as a flow diagram.

No patients were found on ultrasonographic
screening to have a significant uterine window requir-
ing admission to the hospital or earlier delivery than
planned. As such, no patients were admitted to the
hospital before delivery for the indication of prior
uterine rupture, prior uterine dehiscence, or current
uterine dehiscence. No patients were delivered
before their planned delivery date as a result of fetal
growth restriction or oligohydramnios noted on
ultrasonography.

Table 1. Baseline Characteristics of the Population

Characteristic Value

No. of cases 60
Maternal age (y) 33.065.2
Prepregnancy BMI (kg/m2) 24.565.0
Prior cesarean deliveries

0–1 5 (8.3)
2 23 (38.3)
3 20 (33.3)
4 or more 12 (20.0)

In vitro fertilization 2 (3.3)
White race 60 (100)
Anticoagulation 1 (1.7)
Chronic hypertension 1 (1.7)
Diabetes 1 (1.7)

Gestational 1 (1.7)
Pregestational 0 (0)

Leiomyomas 2 (3.3)
Prior myomectomy 1 (1.7)
Uterine anomaly 4 (6.7)
Preeclampsia 0 (0)

BMI, body mass index.
Data are mean6standard deviation or n (%) unless otherwise spec-

ified.

Table 2. Pregnancy Outcomes in Patients With a History of Prior Uterine Rupture or Dehiscence

Outcome Prior Uterine Rupture (n520) Prior Uterine Dehiscence (n540) Combined (N560)

Gestational age at delivery (wk) 36.961.0 37.561.2 37.361.1
Birth weight (g) 2,9456414 3,1106402 3,0556410
Uterine dehiscence 5.0 (0.9–23.6) 7.5 (2.6–19.9) 6.7 (2.6–15.9)
Placenta previa 0.0 (0.0–16.1) 0.0 (0.0–8.7) 0.0 (0.0–6.0)
Placenta accreta 0.0 (0.0–16.1) 0.0 (0.0–8.7) 0.0 (0.0–6.0)
Uterine rupture 0.0 (0.0–16.1) 0.0 (0.0–8.7) 0.0 (0.0–6.0)
Hysterectomy 0.0 (0.0–16.1) 0.0 (0.0–8.7) 0.0 (0.0–6.0)
Transfusion 0.0 (0.0–16.1) 0.0 (0.0–8.7) 0.0 (0.0–6.0)
Cystotomy 0.0 (0.0–16.1) 0.0 (0.0–8.7) 0.0 (0.0–6.0)
Bowel injury 0.0 (0.0–16.1) 0.0 (0.0–8.7) 0.0 (0.0–6.0)
Mechanical ventilation 0.0 (0.0–16.1) 0.0 (0.0–8.7) 0.0 (0.0–6.0)
Intensive care unit admission 0.0 (0.0–16.1) 0.0 (0.0–8.7) 0.0 (0.0–6.0)
Thrombosis 0.0 (0.0–16.1) 0.0 (0.0–8.7) 0.0 (0.0–6.0)
Reoperation 0.0 (0.0–16.1) 0.0 (0.0–8.7) 0.0 (0.0–6.0)
Maternal death 0.0 (0.0–16.1) 0.0 (0.0–8.7) 0.0 (0.0–6.0)
Perinatal death 0.0 (0.0–16.1) 0.0 (0.0–8.7) 0.0 (0.0–6.0)
1-min Apgar less than 7 0.0 (0.0–16.1) 0.0 (0.0–8.7) 0.0 (0.0–6.0)
5-min Apgar less than 7 0.0 (0.0–16.1) 0.0 (0.0–8.7) 0.0 (0.0–6.0)

Data are mean6standard deviation or % (95% confidence interval).
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DISCUSSION

In this series, we report that patients with prior uterine
rupture or uterine dehiscence can have uncomplicated
pregnancies if followed closely and delivered by elective
cesarean before the onset of labor or at the onset of
preterm labor. Among 20 pregnancies with prior uterine
rupture and 40 pregnancies with prior uterine dehis-
cence, we had no patients with a recurrent uterine
rupture or any severe complication. We did find that
6.7% of these patients had a uterine dehiscence seen at
the time of delivery, suggesting that these patients should
not labor and supporting our protocol for delivery
before the onset of labor. For obvious reasons, we did
not have a control group of patients with prior uterine
rupture or uterine dehiscence who were allowed to labor.

Our 0% incidence of severe complications needs
to be understood in the context of our sample size of
60 pregnancies as well as in the context of our
protocol of delivery before labor. Therefore, we
presented 95% CIs as well. Based on our sample size,
we are 95% confident that the incidence of one of the
severe morbidities is less than 6.0%.

Certain prior case series suggested that the risk of
recurrent rupture was higher. Usta et al5 reported out-
comes in 12 patients (24 pregnancies) with prior uterine
rupture who conceived over a 25-year period in Leb-
anon. They reported a 33% risk of recurrent uterine
rupture, the majority of which occurred in the preterm
period with the onset of preterm labor. However, it is
unclear whether these patients were being followed

closely during pregnancy. Chibber et al4 reported out-
comes in 22 patients with prior uterine rupture over
a 25-year period in Saudi Arabia. Two patients had
recurrent uterine rupture and died, but both were
noted to have “sparse antenatal care.” The other 20
patients had excellent outcomes. Lim et al6 reported
outcomes for five patients with prior uterine rupture
in The Netherlands. All five were delivered before the
onset of labor and none had recurrent uterine rupture.
They also reported their result from a literature review
on this topic showing a low risk of uterine rupture. Our
data are similar to Lim et al and suggest that close man-
agement of patients with prior uterine rupture will
likely minimize the risk or recurrent uterine rupture.

We are unaware of published series regarding
patients with prior uterine dehiscence but not uterine
rupture. However, we believe that delivering these
patients before the onset of labor is prudent, because
they are likely at an increased risk for uterine rupture
compared with other patients with prior cesarean
deliveries. A controlled trial to study this question is
very unlikely to be undertaken; therefore, the optimal
management for these patients remains uncertain.

We cannot be certain that our specific manage-
ment protocol for patients with prior uterine rupture
or uterine dehiscence is the only one, or even the ideal
one, for patients with prior uterine rupture or uterine
dehiscence. It is possible that delivery at a different
gestational age or a different antenatal ultrasound
frequency would achieve similar results. In fact, in our

20 patients with prior 
uterine rupture 

40 patients with prior 
uterine dehiscence 

1 delivery at 34 6/7 
weeks for preterm labor 

1 delivery at 34 1/7 weeks 
for preterm labor 

15 patients delivered 
between 36 1/7 – 37 4/7 
weeks via cesarean 
delivery 

4 patients refused earlier 
delivery, underwent 
cesarean delivery at  
38 1/7 – 39 0/7 weeks 

2 patients went into labor 
before scheduled cesarean 
and were delivered via 
cesarean at 37 4/7 and  
38 6/7 weeks 

37 patients delivered via 
scheduled cesarean 
delivery between 36 0/7 
and 39 4/7 weeks 

Fig. 1. Flow diagram of gestational
ages at delivery.

Fox. Outcomes in Patients With Prior
Uterine Rupture. Obstet Gynecol 2014.
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series, no patients were admitted to the hospital or
delivered at an earlier gestational age than planned
based on ultrasonographic findings. Therefore, it is
possible that patients with prior uterine rupture or
uterine dehiscence do not require serial ultrasound
scans to assess the lower uterine segment. Our patients
are also made aware of the risks of having prior uterine
rupture or uterine dehiscence and this education itself
may have contributed to our good outcomes, because
patients with any signs of labor are instructed to notify
us immediately and are evaluated promptly. As a result
of the rarity of uterine rupture and uterine dehiscence,
it is unlikely that prospective trials to determine the
ideal management strategy will be undertaken, and
obstetricians are left to their best clinical judgment in
managing these patients. We present one strategy that
appears to be associated with good outcomes.

In conclusion, patients with prior uterine rupture
or uterine dehiscence can have excellent outcomes in
subsequent pregnancies if managed in a standardized
manner, particularly with cesarean delivery before
the onset of labor or immediately at the onset of
spontaneous preterm labor.
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