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Factors predisposing to perinatal death related to uterine
rupture during attempted vaginal birth after caesarean
section: retrospective cohort study

Gordon C S Smith, Jill P Pell, Dharmintra Pasupathy, Richard Dobbie

Abstract

Objective To determine the factors associated with an
increased risk of perinatal death related to uterine
rupture during attempted vaginal birth after
caesarean section.

Design Population based retrospective cohort study.
Setting Data from the linked Scottish Morbidity
Record and Stillbirth and Infant Death Survey of
births in Scotland, 1985-98.

Participants All women with one previous caesarean
delivery who gave birth to a singleton infant at term
by a means other than planned repeat caesarean
section (n=35 854).

Main outcome measures All intrapartum uterine
rupture and uterine rupture resulting in perinatal
death (that is, death of the fetus or neonate).

Results The overall proportion of vaginal births was
74.2% and of uterine rupture was 0.35%. The risk of
intrapartum uterine rupture was higher among
women who had not previously given birth vaginally
(adjusted odds ratio 2.5, 95% confidence interval 1.6
to 3.9, P <0.001) and those whose labour was induced
with prostaglandin (2.9, 2.0 to 4.3, P<0.001). Both
factors were also associated with an increased risk of
perinatal death due to uterine rupture. Delivery in a
hospital with <3000 births a year did not increase the
overall risk of uterine rupture (1.1, 0.8 to 1.5, P=0.67).
However, the risk of perinatal death due to uterine
rupture was significantly higher in hospitals with
<3000 births a year (one per 1300 births) than in
hospitals with >3000 births a year (one per 4700; 3.4,
1.0 to 14.3,P=0.04).

Conclusion Women who have not previously given
birth vaginally and those whose labour is induced
with prostaglandin are at increased risk of uterine
rupture when attempting vaginal birth after caesarean
section. The risk of consequent death of the infant is
higher in units with lower annual numbers of births.

Introduction

Uterine rupture during attempted vaginal birth after a
previous caesarean section is a rare event that affects
about one in 200 women,' and consequent death of the
infant is even rarer, affecting about one per 2000.*
Analysis of the factors determining perinatal death due
to uterine rupture therefore requires data from large
numbers of women. Most large scale databases of
births lack detailed information on the cause of
perinatal death and the obstetric characteristics of the
population. Consequently, we know of no reports of
the risk factors for perinatal death due to uterine rup-
ture during attempted vaginal birth after previous cae-
sarean section. We linked national registries of
pregnancy discharge data and perinatal death to deter-
mine the factors associated with this event.

BM] VOLUME 329 14 AUGUST 2004 bmj.com

Methods

The inclusion criteria for the study were that a woman
had previously had one caesarean section and was
delivered in her current pregnancy by a means other
than planned caesarean section. We excluded women
with more than one previous caesarean, those with
multiple gestations, those delivering before 37 weeks’
gestation, and those delivering beyond 43 weeks’ gesta-
tion. We also excluded cases in which the infant died
from causes other than intrapartum uterine rupture.

Data  sources—The Scottish Morbidity Record
(SMR2) collects information on clinical and demo-
graphic characteristics and outcomes for all patients
discharged from Scottish maternity hospitals. The reg-
ister is subjected to regular quality assurance checks
and has been >99% complete since the late 1970s.’
The register collects both specific obstetric data and up
to six ICD-9 (international classification of diseases,
ninth revision) or ICD-10 (10th revision) diagnostic
codes relating to the admission. SMR2 records were
linked to records from the Scottish Stillbirth and Infant
Death Survey. This national register routinely classifies
all perinatal deaths in Scotland.

Definitions—We  defined trial of labour as a
singleton delivery at term by a means other than
planned caesarean section in a women with only one
previous caesarean delivery. The definition of perinatal
death due to uterine rupture was that the obstetric
cause of death was coded as “mechanical” under the
modified Wigglesworth classification® and that the
ICD-9 diagnostic code for intrapartum uterine rupture
(665.1) was listed under the specific diagnoses.
Intrapartum uterine ruptures that did not result in
perinatal death were identified with ICD-9 and ICD-10
diagnostic codes 665.1 and O711, respectively.
Hospital throughput was defined as the total number
of births recorded in the SMR2 database for the given
hospital over the given year. Hospital throughput was
categorised into above or below the median (3000
births).

Statistical analyses—We summarised continuous
variables with medians and interquartile ranges. We
used the Fisher’s exact test for univariate comparisons
of dichotomous data. Multivariate analysis was
performed with logistic regression analysis.

Results

There were 871 283 SMR2 birth records for Scotland
for 1985-98. In total, 39 729 (4.6%) women had had
one previous caesarean delivery and were delivered by
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Table 1 Univariate obstetric associations with uterine

rupture and perinatal death due to uterine rupture. Figures are numbers (percentages) unless stated

otherwise
Uterine rupture Perinatal death due to uterine rupture
Yes No Relative risk Yes Not Relative risk

Characteristics (n=124) (n=35 730) (95% CI) P value* (n=17) (n=35 837) (95% CI) P value*
<3000 births a year 63 (50.8) 16 930 (47.4) 1.1 (0.8t01.6) 0.47 13 (76.5) 16 980 (47.4) 36 (1.2to11.1) 0.03
No previous vaginal birth 102 (82.3) 23089 (64.6) 25 (1.6104.0) <0.0001 15 (88.2) 23176 (64.7) 4.1 (0910 17.9) 0.04
Induction of labour without prostaglandin 13 (10.5) 4416 (12.4) 11 (0.6t02.0) 0.75 2 (11.8) 4427 (12.4) 1.2 (0.3t05.6) 0.68
Induction of labour with prostaglandin 39 (314) 4436 (12.4) 3.3 (22104.8) <0.0001 5 (29.4) 4470 (12.5) 3.0 (1.0t0 8.8) 0.05
Gestation >41 weeks 8 (6.4) 1867 (5.2) 1.2 (0.6t02.6) 0.54 0 (0.0) 1875 (5.2) — >0.9

*Fisher’s exact test (two sided).
fIncludes 35 730 women who did not have uterine rupture documented and 107 women who had uterine rupture documented but it did not result in stillbirth or neonatal death.
fSame reference category for both: all women in whom labour was not induced.

a means other than planned caesarean section. We
excluded 3875 (9.8%) records (see exclusion criteria
above) leaving a study group of 35 854.

We looked for associations between maternal, fetal,
and hospital characteristics recorded in SMR 2, and
the risk of uterine rupture with or without perinatal
death.

On univariate analysis, with the 35 854 women who
attempted vaginal birth as the denominator, the risk of
uterine rupture was higher in women who had not
previously given birth vaginally and in women who
had been induced with prostaglandin but not with
other methods of induction (table 1). These associa-
tions remained highly significant in multivariate analy-
sis and the point estimates were similar (table 2).
Delivery in a hospital with <3000 births a year was not
associated with the risk of uterine rupture overall.

The risk of perinatal death due to uterine rupture
was also higher in women who had not previously
given birth vaginally and in women who had been
induced with prostaglandins but not with other meth-
ods of induction (table 1). However, in addition,
delivery in a hospital with <3000 births a year was
associated with a significantly increased risk of perina-
tal death due to uterine rupture. The risk of perinatal
death was about one in 1300 in hospitals with <3000
births a year and one in 4700 in hospitals with > 3000
births a year.

Among the 124 cases of uterine rupture, there were
17 (13.7%) intrapartum stillbirths or neonatal deaths.
There were 63 uterine ruptures in hospitals delivering
<3000 women per year and 13 (20.6%) resulted in
perinatal death. In hospitals delivering >3000 women
a year there were 61 uterine ruptures and four (6.6%)
resulted in perinatal death (P=0.03). Among women
with uterine rupture, the relative risk of perinatal death
in a hospital with <3000 births a year was about
threefold (table 3).

Of the 12 633 women who had previously given
birth vaginally, 1499 (11.8%) were induced with
prostaglandin compared with 2976 of the 20215

Table 2 Multivariate analysis (with odds ratios and 95% confidence intervals) of risk of
uterine rupture and perinatal death due to uterine rupture

Perinatal death due to
uterine rupture

Adjusted OR

All uterine rupture
Adjusted OR

Characteristics (95% CI)*t P value (95% CI)* P value
<3000 births a year 11 (0.8t01.5) 0.67 3.4 (1.0t014.3) 0.04
No previous vaginal birth 25 (16t03.9) <0.001 41 (0.91t0 36.6) 0.06
Induction of labour with prostaglandin 29 (2.0t04.3) <0.001 25 (0.7t07.7) 017

*Adjusted for each of other factors.
TAlso adjusted for year of delivery.
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(12.8%) women who had not done so (P=10.006). We
used a logistic regression model to estimate the
absolute risk of uterine rupture (including cases in
which the infant survived and cases in which the infant
died) in relation to different combinations of parity
and induction of labour with prostaglandin in relation
to 1998 rates. Among women who had not previously
given birth vaginally, the risk of uterine rupture
without induction of labour with prostaglandin was
one in 210 and with induction of labour with prostag-
landin was one in 71. Among women with a previous
vaginal birth, the risk of uterine rupture without induc-
tion of labour with prostaglandin was one in 514 and
with induction of labour with prostaglandin was one in
175.

Discussion

We found that after a previous caesarean section,
women who had not previously given birth vaginally
and those who had labour induced with prostaglandin
were at increased risk of uterine rupture. The same two
factors were associated with the risk of perinatal death
due to uterine rupture. Delivering in a hospital with
low throughput was not associated with uterine
rupture overall but was associated with an increased
risk of perinatal death due to uterine rupture. We
found that uterine rupture was three times more likely
to result in death of the infant if the delivery took place
in a hospital with <3000 births a year.

The finding that units with high throughput had
lower rates of perinatal death due to uterine rupture is
plausible. Hospitals with greater throughput are more
likely to have resident obstetric, anaesthetic, and
neonatal services as well as a dedicated obstetric oper-
ating theatre. These factors would allow a faster
response to fetal distress due to uterine rupture, which
in turn would allow more rapid delivery and resuscita-
tion of the neonate.

Study strengths and weaknesses

Previous large scale analyses of the factors determining
uterine rupture could not reliably distinguish between
asymptomatic dehiscence of the previous caesarean
section scar and clinically significant, symptomatic
uterine rupture.' °” The failure to define the event may
lead to ascertainment bias. As asymptomatic dehis-
cence of the scar will generally be identified during a
subsequent caesarean section, there will be increased
ascertainment of uterine rupture for any exposure that
is associated with an increased risk of caesarean deliv-
ery. As we were able to study perinatal death due to
uterine rupture, this allowed us to identify catastrophic
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Table 3 Factors associated with perinatal death among women with documented uterine rupture. Figures are numbers (percentages)

unless stated otherwise

Uterine rupture

Uterine rupture did

led to perinatal not lead to perinatal Relative risk tAdjusted odds
Characteristics death (n=17) death (n=107) (95% CI) P value* ratio (95% CI) P valuet
<3000 births a year 13 (76.5) 50 (46.7) 3.1 (1.1109.1) 0.03 3.9f (1.21012.8) 0.03
No previous vaginal birth 15 (88.2) 87 (81.3) 1.6 (0.4t06.6) 0.73 1.7 (0.4108.3) 0.79
Induction of labour with prostaglandint 5 (29.4) 34 (31.8) 0.9 (0.3t02.4) >0.9 0.8 (0.2t02.6) 0.85

*Fisher’s exact test.
tFrom exact logistic regression.

FUnivariate odds ratio=3.7. Higher value of adjusted odds ratios compared with relative risk is due to relatively high incidence of event in group.

rupture that would be ascertained irrespective of the
mode of delivery. We conclude that the associations
between uterine rupture and no previous vaginal birth
and induction of labour with prostaglandin are
unlikely to be explained by ascertainment bias.
Previous studies have suggested that the protective
effect of a previous vaginal birth is observed whether it
preceded or followed the first caesarean delivery.”

Findings are comparable with previous studies

The estimates of absolute risk in the present analysis
are comparable with those from previous studies. The
overall rate of successful vaginal delivery of 74.2% is
similar to the generally quoted overall figure of 75%.’
The overall rate of uterine rupture of 0.35% is consist-
ent with that reported in a previous large scale Swiss
study.” The overall risk of perinatal death due to
uterine rupture (one in 2100) is similar to the one in
2600 reported in a study from Washington State, USA.'
The risk among large obstetric units (one per 4700) is
similar to a case series from a large obstetric centre in
California (one per 4200)."

A previous population based study had shown an
association between induction of labour with prostag-
landin and uterine rupture.' This finding led the
American College of Obstetricians and Gynecologists
to recommend avoidance of prostaglandin in women
with a previous caesarean section. However, the
number of women was small (366) and this was less
than 2% of the study population. In the present study,

What is already known on this topic

Attempting vaginal birth after previous caesarean
(VBAC) carries the risk of uterine rupture, which
may result in perinatal death

No studies to date have examined the factors
associated with perinatal death due to uterine
rupture during attempted VBAC

No studies to date have examined the organisation
of health care and the risk of perinatal death due
to uterine rupture during attempted VBAC

What this study adds

For women attempting VBAC, no previous vaginal
birth and induction of labour with prostaglandin
were associated with uterine rupture resulting in
perinatal death

The risk of perinatal death due to uterine rupture
was greater in hospitals with lower annual
numbers of deliveries
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we had data on 4475 women who had labour induced
with prostaglandin, which was 12.5% of our cohort.
Our analyses confirmed that induction of labour with
prostaglandin, but not other methods, was independ-
ently associated with an increased risk of uterine
rupture, including catastrophic rupture leading to
perinatal death. It remains to be determined whether
this is due to a specific pharmacological effect or
whether the use of prostaglandin is merely a marker
for a woman with an unfavourable cervix.

Conclusion

In summary, we have shown that the risk of uterine
rupture is increased among women who have not pre-
viously given birth vaginally and those undergoing
induction of labour with prostaglandin. Our data show
that the risk of consequent death of the infant is lower
in obstetric units with higher throughput. Although
other interpretations could be made, we believe the
most plausible explanation for these findings is that the
facilities generally available at larger obstetric units
reduce the risk of perinatal death in the event of uter-
ine rupture. The same is probably true of other obstet-
ric emergencies. Perinatal deaths could, therefore,
potentially be reduced by confining high risk births to
large obstetric units or by providing additional facilities
at smaller units.
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