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NCT EVIDENCE BASED BRIEFING
Vaginal Birth After Caesarean (VBAC) - part 2

Introduction

This is the second of a three-part briefing on vaginal birth
after caesarean section (VBAC).1 The briefing reviews the
evidence relating to the options for pregnant women who
have already had one or more caesarean births. The
benefits and risks of caesarean birth for both mothers and
babies have been reviewed separately.2 Part 1 of this
briefing included the history of caesarean section and
subsequent modes of birth; the incidence of VBAC, and
the conditions which influence VBAC in women planning a
vaginal birth after a caesarean. Part 2 compares planned
VBAC with planned repeat caesarean. 

As the debate in the clinical literature is largely
conducted in terms of comparative risks, the available
evidence tends to be presented in these terms and this
part of the briefing reflects that. It includes:
l the risks associated with planned repeat caesarean for

the mother
l the risks of planned repeat caesarean for the baby
l the short-term and long-term risks of planned VBAC

for the mother
l the risks of planned VBAC for the baby and any future

siblings
l factors that influence the rate of uterine rupture.

The benefits of a planned repeat caesarean are often
seen as the avoidance of the risks associated with
planned VBAC, and vice versa, which is all rather limiting
and negative. Part 3 will discuss women's views about
VBAC and planned repeat caesarean section. It will
provide an opportunity to consider comparative benefits
and a wider range of factors that may influence women's
preferences and choices. It will also summarise and
discuss the recommendations of the National Institute of
Clinical Excellence (NICE) Caesarean Section Guideline
and those of the Expert Advisory Group on Caesarean
Section in Scotland.

Risks associated with planned

caesarean for the mother

The risks for the mother of planned repeat caesarean are
the same as any caesarean and include an increased
chance of thromboembolism, haemorrhage, hysterectomy,
damage to the bladder and ureters, urinary infection,
wound infection, endometritis and a longer hospital stay.2

However, if care is managed according to best practice
the additional risks are small. The extent of these
additional risks is described below. There are, in addition,
some further risks involved in repeat caesarean surgery
and these are also explored.

Fever, blood transfusion and hysterectomy
Women, when comparing planned repeat caesarean with
planned VBAC, have been found to have significantly

more febrile morbidity, defined as a fever above 38.1°C
for more than six hours (5.4% vs. 4.3%), greater need for
blood transfusion (1.7% vs.1.1%), and twice the rate of
emergency hysterectomy (0.4% vs. 0.2%).3

Subfertility or infertility
In the longer term, there may be increased subfertility or
infertility.4-6 Jolly et al. followed a cohort of first-time
mothers and found that, over a five-year period, those
who had had a caesarean section were less likely than
those who had an unassisted vaginal birth to have had a
second baby. A quarter of the women who had had a
caesarean (26%) and 10% of women who had a normal
vaginal birth were 'still afraid' about future childbirth. Of
the women who had no further children, 30% of the
caesarean group, compared to 16% of the normal vaginal
group, said they had 'involuntary' infertility (i.e. not of their
choice).7

Increased risks of repeat caesarean surgery
As the number of caesareans an individual woman has
had increases, so does the quantity of severe adhesions,
which can be dense or cause fusion of the uterine surface
with the abdominal wall, bladder or bowel. This increases
operating time, with a corresponding blood loss and need
for transfusion and increases the likelihood of injuring the
bladder.8-11

A history of prior caesarean birth increases the risk in
subsequent pregnancies of multiple placental
abnormalities that include placental abruption, placenta
praevia and abnormally adherent formation of the placenta
as placenta accreta, placenta increta and placenta
percreta.12 Placenta accreta, placenta increta and
placenta percreta occur, respectively, when the placenta
grows, develops into, and through, the muscle wall of the
uterus. This can cause difficulties with delivering the
placenta, often giving rise to severe haemorrhage.
Women with known anterior placenta praevia and a
history of a caesarean birth should have access to a
hospital that has facilities for embolisation, major surgery,
blood transfusion and intensive care.13

Placenta praevia increases independently with both the
number of pregnancies and caesareans,14 and so does
placenta praevia accreta.15,11,16 In a study of the clinical
records of 3,191 women from a single hospital in Saudi
Arabia, analysis was carried out on those 170 women
having a fifth caesarean. Among this group, 16 had
placenta praevia, and placenta accreta coexisted with it in
50% of cases.8 A key recommendation for individual
practitioners in Why mothers die 2000-2002 states:
'Placenta praevia, particularly in a woman with a previous
uterine scar, may be associated with uncontrollable
uterine haemorrhage at delivery and caesarean
hysterectomy may be necessary. A consultant must be in
attendance' .13
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As the incidence of surgical complications increases
with each repeat caesarean section, it has been a
common practice in the developed world to offer
sterilisation after a third caesarean. However, various
studies, including one retrospective study from Finland of
64 women who had had a total of 149 fourth or
subsequent caesareans (range 4-10), have shown that
there is no definitive upper limit to the number of
caesareans an individual woman can have, though quality
of obstetric care for these high-risk women is likely to be
extremely important.9,8,10 Juntunen and colleagues, who
provided intensive obstetric care, found eight cases of
placenta praevia, four of which resulted in hysterectomy.
There were no differences in post-operative complications
or perinatal outcome.9 Makoha and colleagues found that
the third caesarean did not define a threshold of increased
risk to the mother. Morbidity did, however, rise with
successive caesareans and compared with the third, was
significantly increased with the fifth, and much worse with
the sixth for placenta praevia, (Odds ratio (OR) 3.8 [95%
Confidence Interval (CI) 1.9-7.4]) placenta accreta (OR
6.1 [95%CI 2.0-18.4]) and hysterectomy (OR 5.9 [95%
CI1.5-24.4]).8

Maternal mortality 
In a retrospective cohort of 308,755 pregnant Canadian
women who had previously had a caesarean between
1988 and 2000, the in-hospital maternal death rate was
higher in the planned repeat caesarean group
(5.6/100,000) than in the planned VBAC group
(1.6/100,000). This was not thought to be due to
confounding by indication, as the excess remained after
extensive exclusion of women with various complications,
but was not statistically significant.17

Risks of planned repeat caesarean

for the baby

The risks for the baby are those of any caesarean birth,
namely an increase in respiratory distress syndrome and
transient tachypnoea (rapid, shallow breathing due to
retained lung fluid) of the newborn.18-20 Morrison and
colleagues have shown that the risk of neonatal
respiratory morbidity can be reduced fourfold by waiting
until 39 weeks to carry out a caesarean, compared with 37
weeks.21 With caesarean birth, the baby may also be cut
accidentally during the operation (1.5%),22 the baby's
mother may be in pain and have difficulty in establishing
breastfeeding, and there may be an adverse impact on
bonding.23

While some of these additional risks might be linked to
an underlying problem that gave rise to the decision to
have a caesarean section, and some risks can be
minimised by careful management, including avoiding
caesarean birth before 39 weeks, there remain some
additional risks. The rate of respiratory distress is greater
for those babies born by caesarean than those born
vaginally at the same gestational age.21 Very occasionally,
severe neonatal respiratory failure occurs after planned
repeat caesarean without evidence of prematurity. Some
18% of babies referred to two major neonatal intensive
care units (NICUs) for extracorporeal oxygenation (ECMO)
therapy were born by planned repeat caesareans at
term.24

Risks of planned VBAC for the

mother

There are also risks for the mother associated with a
planned VBAC. Vaginal birth, and assisted vaginal birth in
particular, involve some additional risks compared with a
planned caesarean, including more anal sphincter and
pudendal nerve damage, more fecal and urinary
incontinence (though incontinence is also known with
planned caesarean), and more sexual problems,
particularly in the first six months after the birth.25,2

However, the most frequently encountered risk to the 
mother is that the planned VBAC will result in an
emergency caesarean birth. An emergency caesarean,
compared to a planned caesarean, has an increased risk
of infection, though prophylactic antibiotic is used to
reduce the chance of this occurring;26,17

hysterectomy;27,28,17 haemorrhage and transfusion;26 as
well as uterine rupture, which is discussed in detail
below.26,3,17

Complications for unplanned surgery are undoubtedly
greater than those following planned surgery. Despite the
additional chance of having unplanned surgery when a
VBAC is planned, any additional risks for the woman are
small in absolute terms. For example, in the meta-analysis
involving 47,682 women (comparing planned VBAC with
planned repeat caesarean birth), although there were
three maternal deaths that all occurred in women who
planned a VBAC and had an emergency caesarean in
labour, this difference was not statistically significant
(OR1.52; 95% CI 0.36-6.38).3 Planned VBAC is,
however, associated with a doubling of the uterine rupture
rate compared with planned repeat caesarean, but the
occurrence is not frequent; 0.4% vs. 0.2%.3

The decision to have an emergency caesarean tends to
be attributed to dystocia (lack of progress/failure to
progress), or suspected fetal distress, or (much less
frequently) suspected or symptomatic uterine rupture.
Much of the literature on VBAC focuses on suspected and
symptomatic uterine rupture and the factors that influence
its occurrence. Uterine rupture will be discussed below.

Risks of planned VBAC for the baby

A variety of indicators have been used to compare the
effects of different modes of birth for babies, including
measures of relative well-being, such as Apgar scores,
umbilical cord pH and admission to SCBU or NICU, as
well as measures of serious adverse outcomes including
perinatal mortality and major morbidity. There has also
been debate about which kinds of hospital environments
are most suitable for VBAC. The effects of decisions taken
in one pregnancy often have an impact on the next,
particularly when a caesarean section is undertaken or
avoided. The effects are not only for the mother but also
for any future babies. Each of these factors is addressed
in turn.

Apgar scores
In a meta-analysis pooling seven studies (3,313 women),
the incidence of five-minute Apgar score < 7 was
significantly more frequent in those babies born to women
who had planned a VBAC (2.2%) than those who had a
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planned repeat caesarean (0.94%).3 The way the VBAC
labours were managed, however, is not stated. One of the
prospective studies included in the review compared
babies born by planned VBAC with those born by planned
repeat caesarean.18 While there was no significant
difference in five-minute Apgar scores <7, babies in the
planned VBAC group required significantly more active
resuscitation in the delivery room, so it is possible for
there to be similar Apgar scores but significant differences
in treatment. Another weakness of using Apgar scores as
a measure of comparative well-being is that they do not
have a clear long-term predictive value. 

Sepsis
Hook and colleagues also examined the incidence of
sepsis and found that an increase in suspected (5% vs.
2%) and proven (1% vs.0.1%) sepsis occurred in babies
that were born after a planned VBAC, compared with
those born by planned repeat caesarean.18 Those babies
born by VBAC had similar outcomes to babies born
vaginally to mothers who had never had a caesarean, but
there was an excess of sepsis in those who planned a
VBAC yet had a caesarean during labour. Overall, VBAC
was beneficial to the babies in this study; being born by
emergency caesarean birth after a planned VBAC was no
worse than being born by planned repeat caesarean.

Long-term neurological outcomes
Unfortunately, long term neurological outcomes for the
baby have never been adequately studied and many
important questions will remain unanswered until well
designed prospective trials, with long-term follow up, are
carried out.29 One prospective four-year observational
study, in 19 academic medical centres in the US, looked
at the incidence of hypoxic-ischaemic encephalopathy (a
form of brain injury). It found that there were 12 affected
babies among those whose mother had planned a VBAC
(15,801 women), and no cases in babies whose mother
had a planned repeat caesarean (17,898 women). Seven
of these cases, including two neonatal deaths (an
absolute risk of 0.46/1000 women at term, planning a
VBAC) followed uterine rupture.30 Greene, in the
accompanying editorial, noted that there would need to be
588 planned repeat caesareans to prevent one poor
perinatal outcome.31 He noted that some people would
consider this number of caesareans to prevent one severe
adverse outcome for the baby a reasonable number,
whereas others would consider the perinatal risks
associated with planned VBAC small and well worth taking
for the benefits of a vaginal birth. 

Perinatal deaths
Although there are limited data on severe long-term
morbidities, there are more data available about absolute
and relative risks of perinatal deaths. The results of a
meta-analysis (including nine studies and over 30,000
women) which excluded unpreventable deaths
(intrauterine death before onset of labour, lethal anomalies
and prematurity), suggest that fetal and neonatal deaths
seem to be significantly more frequent among babies born
to women who have a planned a VBAC (0.2%) than those
who have a planned repeat caesarean (0.1%).3 The
relative risk is greater by a factor of two, but the absolute
risk is still extremely small.

A different kind of study, a large population-based
retrospective cohort study from Scotland, also noted that

the relative risk of perinatal death associated with planned
VBAC was significantly higher (11 times) than with a
planned repeat caesarean. However, once again the
absolute risk of perinatal death associated with planned
VBAC was extremely small (12.9/10,000 or 0.1%).32 This
risk was similar to the risk of perinatal death in first-time
mothers at term.32 In this paper, the risk due to
mechanical causes, such as uterine rupture, was
4.5/10,000 or around 0.05%. However, the paper
exaggerates the actual risk of planned VBAC to the baby
at term because of the way the analysis was carried out.
The authors included in the 'trial of labour' group not only
those women having a planned VBAC in normal
circumstances but also all unplanned (emergency)
caesareans after 37 weeks. As a result, this group
included women who had an emergency caesarean
performed prior to labour for uterine rupture, placental
abruption eclampsia or other reasons as well as those
who went into labour for a planned VBAC.33,34 In this
study, therefore, the apparent risks of VBAC at term are
exaggerated, though still very small in absolute terms.

A systematic review, based on a mainly US population
produced broadly similar findings. The review concluded
that for women planning VBAC the additional risk of
perinatal death from rupture of uterine scar was 1.4 (95%
CI  0 to 9.8) per 10,000.35

Place of birth
The place of birth may play a part in determining the
safety for the baby whose mother has previously had a
caesarean. In the population-based retrospective cohort
study in Scotland, discussed above, which included
35,854 women, the risk of perinatal death due to uterine
rupture was found to be three times higher if the birth took
place in a hospital with < 3,000 births per year than if it
took place in one with >3,000 births per year.36 It has
been suggested that additional medical facilities available
in large obstetric units reduce the risk of perinatal death in
the event of uterine rupture.36 Flamm,24 commenting on
care in the US, makes a similar point, noting that most
large VBAC studies are conducted in medical centres with
24-hour in-house obstetricians and anaesthetists. It should
be remembered, he says, that while the incidence of
uterine rupture may be similar in smaller hospitals, in
those without 24-hour staffing across all medical
specialties and full resuscitation equipment, response
times may be slower and outcomes for the baby may be
less favourable.

Following publication of the Landon article30 and
Greene editorial,31 Smith and Pell reanalysed their data of
births complicated by uterine rupture to determine
neonatal survival after a five-minute Apgar score of less
than 4, varied in relation to hospital volume. They
concluded that in high-volume centres, such as those
studied by Landon and colleagues, repeat planned
caesarean may protect against hypoxic-ischaemic
encephalopathy; while in low-volume centres, repeat
planned caesarean may protect primarily against perinatal
death.37 However, the absolute risks of VBAC are very
low, and these differences are very small.

Effects for subsequent babies
So far, this comparative review of the outcomes for babies
born by planned VBAC or planned repeat caesarean
section has focused on the baby of the current pregnancy.



However, increasing evidence is emerging to show that
decisions taken about mode of delivery affect future
pregnancies and the current baby's future siblings. Smith
and colleagues found a doubling of the antepartum
stillbirth rate in second-time mothers from 0.9/1,000 in
women who had had a previous vaginal birth to 1.8/1,000
in women with a previous caesarean birth. Because of
the small increased risk of stillbirth following a previous
caesarean, they advocated not only avoiding primary
caesarean section but also avoiding planned VBAC, on
the basis that a planned caesarean would reduce
stillbirths for women with a scarred uterus, compared with
later spontaneous labour.38 Commentators have
cautioned against adopting a less liberal policy on VBAC
on the basis of this single observational study39. There is
undoubtedly a growing interest in researching and taking
account of the long-term as well as the short-term effects
of obstetric decisions.

Uterine rupture

Uterine rupture, which can be life threatening to both the
mother and her baby, is at the heart of the debate about
VBAC. If the risks of uterine rupture could be reduced -
by identifying those who are more at risk during
pregnancy and offering repeat caesarean to them, and by
ensuring expert care and alertness to any developing
complications during VBAC labours so as to detect
ruptures when they start to happen - the anxieties about
VBAC would be minimised. This section looks at
evidence around the incidence and outcomes associated
with uterine dehiscence and uterine rupture, and decision
making during pregnancy. 

Definition
Uterine rupture refers to a complete separation
throughout the uterine wall with clear symptoms of
rupture, resulting in fetal distress and maternal
haemorrhage requiring immediate surgery. The literature
does not always clearly define uterine rupture and
sometimes extends its use to include dehiscence,
thinning or 'windowing' of a previous caesarean scar,
where asymptomatic separation occurs and is usually
only discovered during a caesarean. This muddling of
definitions often causes confusion and disagreement. 

Symptoms include prolonged slowing of the baby's
heart rate, the most common sign of uterine rupture,
which is present in nearly 70% of ruptures. Other signs
include abdominal pain (7%-10%), vaginal bleeding (3%-
5%), lowered maternal blood pressure (5%-10%) and
recession of the presenting part of the baby (<5%).40

Some professionals monitor women's pulses in order to
try to identify rupture early, but research has failed to
include this in any studies.

Rates of uterine rupture
Uterine rupture is said to occur in 0.4% of mothers
planning VBAC and 0.2% of those having a planned
repeat caesarean in Mozurkewich.3 However, the rate,
quoted in the American College of Obstetrics and
Gynaecology (ACOG)41 practice bulletin,42 includes both
women who have had a previous low transverse incision
(0.2%-1.5%) and those who have had a previous low
vertical incision (1%-7%), for whom the rates vary
considerably, and includes women with induced and
augmented as well as spontaneous labours. In a review

of the literature from 1989 to 2001, it was noted that there
was a higher rate of uterine rupture reported from US
hospitals than other countries (0.68% vs. 0.47% of
planned VBACs).43

Using population-based data from the Scottish birth
registry, a rate of 0.35% was quoted for all planned
VBACs after 37 weeks.36 The same rate of 0.35% in
women planning a VBAC is quoted in the NICE
Caesarean section guideline.44 A systematic review of
studies found a somewhat lower rate of 0.27%.35 The
authors of the systematic review concluded - despite
limitations in the literature, including imprecise and
inconsistent definitions - that 370 (95% CI 213 to 1,370)
planned repeat caesareans would need to be performed
to prevent one symptomatic rupture.

Minimising the adverse effects of uterine
rupture
When uterine rupture occurs, rapid response is critical. In
1999, ACOG42 changed their guidelines to say that a
physician capable of performing a caesarean delivery
should be 'immediately available' when a woman having
a VBAC was in labour; whereas previously the term
'readily available' had been used. The revised guideline
also stated that a contraindication for VBAC is 'inability to
perform emergency caesarean delivery because of
unavailable surgeon, anesthesia, sufficient staff or
facility'; the implication being that all staff needed for an
emergency caesarean should be in the hospital, or the
very close vicinity for every VBAC labour. However, this
focus on the risks of VBAC seemed out of proportion
relative to other obstetric risks. Placental abruption, cord
prolapse and many other indications for emergency
caesarean can occur in any labour, leading to one author
emphasising that 'if a hospital is unsafe for VBAC then it
isn't safe for any woman to labour there'.45 Enkin and
colleagues also noted that any obstetrics department that
is prepared to look after women with much more
frequently encountered conditions, such as placenta
praevia, abruption placenta, prolapsed cord and acute
fetal distress, should be able to manage a planned
vaginal birth safely after a previous lower segment
caesarean.46

The results of the national study of VBAC in US birth
centres, concluded that despite a high rate of vaginal
births (87%) and few uterine ruptures (0.4%) among
women planning VBAC and using a birth centre, a
caesarean-scarred uterus was associated with increases
in complications that required hospital management. It
recommends that all women have access to in-hospital
care for planned VBACs provided by midwife and
obstetrician teams.47 Others have argued that if all
women with a uterine scar are referred to hospitals, the
majority of mothers with prior caesareans will be
condemned to repeat caesareans, such is the nature of
care in most obstetric units, though most of the
caesareans are unnecessary.48

Two case-controlled studies have examined the
association between response time and death or
asphyxia in the baby related to uterine rupture. The first
and largest found no cases of death or asphyxia if the
time between prolonged slowing of the baby's heart rate
and birth did not exceed 18 minutes.49 A smaller, more
thorough study (23 babies), however, did not come to the
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same conclusion, and two babies born after 15 and 16
minutes had hypoxic ischaemic encephalopathy (a form
of brain injury).50 A non-reassuring fetal heart rate
pattern, occurring prior to the estimated time of uterine
rupture, further decreases the amount of time available
before death or permanent damage to the baby occurs.51

Factors that influence the rate of uterine rupture

Scar tissue: The rate of uterine rupture is affected by the
previous incision in the uterus. Estimated rupture rates
are as follows:
l Classical uterine scar, longitudinally through the body

of the uterus 4%-9%.
l Inverted T-shaped incision reaching into the body of

the uterus 4%-9%.
l Low vertical incision 1%-7%. 
l Low transverse incision 0.2%-1.5% .42

There is also an increased rate of rupture in women
with a congenitally malformed uterus, e.g. bicornuate
uterus.26

Number of previous caesareans: The risk of uterine
rupture increases as the number of previous caesarean
births increases.42 A large retrospective cohort study
(20,175 women with one previous caesarean and 3,970
women with two previous caesareans) found a higher
rupture rate after two previous caesareans (1.8%) than
after one (0.9%).52 Some 16 of the 19 ruptures in the two
previous caesarean group had had the labour induced or
augmented. VBAC rates were similar, at 74.6% and
75.5% respectively. The authors concluded that the
absolute rupture rate is small and planned VBAC is a
reasonable option in appropriately counselled and
managed women with two prior caesareans.

Birth spacing: The length of time between pregnancies
also seems to make a difference. In an observational
cohort study over 13 years, (with 393 women in the
<or=24 month birth interval and 1,134 women in the >24
months birth interval), rupture was greater with a space of
<or= 24 months (2.8%) compared with an interdelivery
interval of > 24 months (0.9%).53 This finding is
consistent with a previous study which showed that inter-
pregnancy interval was inversely associated with the
likelihood of uterine scar failure during subsequent
labour.54

Suturing: Single-layer closure of the caesarean incision
gained acceptance after several series demonstrated
comparable short-term morbidity and shorter operating
times compared with double-layer closure.55 Potential
morbidity in a subsequent pregnancy was not, however,
addressed.

In a more recent observational cohort analysis of
1,980 women, having a planned VBAC, those with single-
layer closure of a lower segment caesarean had a
significantly higher rate of uterine rupture: 15/485 (3.1%)
compared with those with a double-layer closure 8/1491
(0.54%).56 In a letter, Cruikshank commented that
variation in outcomes may be due to the type of stitching
used, rather than the number of layers stitched.57 A
retrospective study of 768 women found fewer infections
after single-layer closure, and the technique was not
associated with increased uterine rupture or other

adverse outcomes, though an increase in uterine
'windows' was observed when caesarean sections were
performed.58 The Caesar Trial is currently seeking to
recruit 3,500 women from 30 UK hospitals to investigate
the short-term and long-term effects of single versus
double-layer closure of the uterus.59

Post partum fever: Developing a fever after a caesarean
is associated with an increased risk of uterine rupture
during a subsequent planned VBAC. This was
demonstrated by a study in which all women using one
US tertiary hospital who had a VBAC and a symptomatic
uterine rupture over a 12-year period (n=21) were
compared with four planned VBAC controls from the
same institution. The cases were matched for year of
delivery, number of previous caesareans, prior vaginal
births and induction in the index pregnancy. There were
different rates of fever following the previous caesarean:
for those with uterine rupture 38% (8/21) and for the
controls 15% (13/84).60

Increased maternal age: The rate of uterine rupture is
greater in older women.  Among women with only one
previous caesarean and no previous vaginal births, the
incidence of uterine rupture was:
l 0.5% for women younger than 30 years old (5/1,065).
l 1.4% for women aged 30 or older (27/1,950).61

Twins: A report of 92 women who had a planned VBAC
with twins observed no uterine ruptures and no increase
in mortality or morbidity for either mothers or babies.62

Induction and augmentation: The effect of using
oxytocic drugs and prostaglandins has been investigated
in several large population studies. In a study from
Switzerland, 17,613 women planning a VBAC had 70
uterine ruptures. Women in the rupture group had
increased rates of induced labour (24.3%) compared with
the women in the non-rupture group (13.9%)28. In a study
of 20,095 women from Washington state, rates of rupture
varied between three groups of women planning VBAC:
l those who had a spontaneous start of labour 0.52%

(56 women) 
l those who were induced without prostaglandins

0.77% (15 women)
l those induced with prostaglandins 2.45% (9

women).63

The definition of uterine rupture in this study may not
have been entirely consistent as it was based on
International Classification of Diseases discharge codes
and may have included asymptomatic ruptures or
windows and extensions to the uterine incision as well as
true ruptures. The study did not have information on the
different types and dosages of prostaglandins used, but
misoprostol could have been used in the last year of the
study, despite the ACOG advice against its use in women
who have had previous uterine surgery. Subsequent to
this paper, the ACOG issued a document discouraging
the use of prostaglandins for cervical ripening or the
induction of labour in women planning VBAC.41

A large VBAC study of 35,854 women from Scotland
found that induction without prostaglandins did not
increase the rate of uterine rupture (Relative risk (RR)1.1
(95%CI 0.6-2.0)), but that induction with prostaglandins
did increase the rate (RR3.3 (95% CI 2.2-4.8)).36



A study of 130 women with a previous caesarean
induced with prostaglandins, in a large UK teaching
hospital, found no cases of uterine rupture 50% and 11%
of these women had, respectively, a spontaneous and an
assisted vaginal birth.64 The authors conclude that
prostaglandins are safe for inducing women with a
previous caesarean, but should be administered with
caution.

Previous vaginal birth: Having had a previous vaginal
birth as well as a previous caesarean increases the
chance of the planned VBAC concluding with a vaginal
birth and seems also to reduce the risk of rupture. A five-
year retrospective review of 250 women who had their
labour induced, with a history of one lower segment
caesarean, found that all four cases of uterine rupture
and one dehiscence occurred in women who had had no
previous vaginal delivery, but the results were not
statistically significant.65

In the VBAC study of 35,854 women from Scotland,36

the rupture rate for women who had not previously given
birth vaginally, who were induced with prostaglandins,
was 1.41% and without prostaglandin induction 0.47%.
For those women who had a previous vaginal birth and
were induced with prostaglandins, it was 0.57% and
without prostaglandin induction 0.19%. The
accompanying editorial noted that association is not
causation.66 Several factors may act as confounders,
such as differences between women induced with
prostaglandins and those who were not, and possible
differences in monitoring vigilance. For example, an
unfavourable cervix is associated with a prolonged and
more difficult labour, so different outcomes for women
who had prostaglandins may have been affected by
differences in the labour itself. 

A cohort study, comparing 310 women with a previous
low transverse caesarean, whose labour was induced,
with a control group of 1,011 similar women in
spontaneous labour, from a university hospital in Italy,
found that an induction of labour is associated with
similar rates of uterine rupture (0.3%) as occur in
spontaneous labour, providing that a specific protocol for
induction of labour is implemented.67 This protocol
allowed up to 40 hours for cervical ripening, with a longer
interval between prostaglandin administrations than is
usual elsewhere, did not allow oxytocin to be
administered on an unripe cervix, Misoprostol was not
used for induction, and there was a strict definition of
dystocia ('failure to progress') requiring emergency repeat
caesarean.

Summary and discussion

For pregnant women who have previously had a
caesarean section, there are some additional risks for
them and their babies compared with women who have
had a baby before and had a vaginal birth. However, to
put this in perspective, the risks are often similar to those
for women having a first baby. The two alternatives for
the next birth, planning for a VBAC or planning a
caesarean birth, will appeal in different ways to different
women, and they also each involve a range of benefits
and some risks. Factors that may influence women's
preferences and choices about VBAC and planned repeat
caesarean section, will be discussed in part 3. 

The evidence comparing planned VBAC with planned
repeat caesarean is complex, as well as currently limited
and open to a range of interpretations. All the
retrospective cohort studies, for example, tend to
concentrate on the risks, rather than the benefits of
planned or actual VBAC. They have compared maternal
morbidity and the death of babies in women who
experienced uterine rupture and those who did not.29

Decision making about planned mode of birth must,
however, take into account long-term effects as well as
immediate ones. A repeat caesarean increases the risks
of abnormal implantation of the placenta in subsequent
pregnancies and increased adhesions, risks which
increase progressively with each successive caesarean. 

Further prospective research must use standardised
measures to identify more accurately the extent of risk for
different women.66 However, in addition to better quality
information about risks, there is a need for broader, more
exploratory, research on processes of care that maximise
opportunities for women who have had a previous
caesarean to experience an uncomplicated labour and a
straightforward vaginal birth. 

Key points 

l A caesarean in the 21st century is a very safe
procedure, but neither planned repeat caesarean nor
planned VBAC is risk free. For women, a repeat
caesarean section involves increased risks of fever,
blood transfusion, hysterectomy, reduced fertility and
life-threatening complications, including complications
associated with placental abnormalities. These risks
increase with the number of previous caesarean
sections.

l For the baby, the risks of any caesarean birth are an
increased chance of developing respiratory distress
syndrome, transient tachypnoea (rapid, shallow
breathing due to retained lung fluid), lacerations and
less chance of receiving early breastmilk. Any benefits
to the baby may also be off-set by an increase in
stillbirth for future siblings.

l Planned VBAC also involves some risks, particularly if
the scar tissue breaks down or the birth involves
forceps or the need for an emergency caesarean.
Additional risks compared with a planned caesarean,
include more anal sphincter and pudendal nerve
damage, more fecal and urinary incontinence, more
sexual problems in the first six months after the birth
and an increased risk of uterine rupture.

l The risks for the baby of planned VBAC are very, very
small, including the risks of death and long-term
neurological impairment.

l Some women are more at risk of uterine rupture,
depending on factors such as kind of uterine scar, the
number of previous caesareans, interval since the last
birth, method of suturing, fever after original
caesarean, previous vaginal birth, age, and induction
or augmentation of labour.
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Statistics Digest: Wales

Key points

l 27,854 babies were born in hospital in Wales in 2003-04. 

l Just under 3% of births took place at home or elsewhere;
most babies (97%) were born in a hospital setting. 

l The caesarean section rate has dropped to 23.8% from a high
in 2002-03 of 25.1%. At 10.7%, Wales has a higher elective
caesarean section rate than either England (9.6%) or Scotland
(9%), though at 13.1% the emergency caesarean rate is the
same as in England (13.1%) and lower than Scotland (15.4%).

l 76% of mothers under 20 years old had unassisted deliveries,
14% caesarean sections and 10% instrumental deliveries. For
mothers aged 40 years old and over, 59% had unassisted
deliveries, 32% caesarean sections and 9% instrumental
deliveries.

l 73% of mothers had a total length of stay in hospital, including
both antenatal and postnatal stay, of between one to three
days, whilst 27% had a length of stay of four days and over. 

l It is not possible currently to calculate a normal birth rate for
Wales (defined as 'spontaneous onset, spontaneous birth with
no general or regional anaesthesia') because the necessary
information about anaesthesia (such as epidurals) is not
available.

Welsh Maternity Statistics have been published for the year ending 31 March 2004.

Live births - mode of delivery

Unassisted 65.9%
Induced 21.0%
Emergency caesarean section 13.1%
Elective caesarean section 10.7%
Vacuum extraction 6.7%
Forceps 2.3%

Note: In comparison to births data from other
sources, it is likely that some births in maternity
units in Swansea NHS Trust are omitted from
Patient Episode Database for Wales (PEDW) due
to a backlog in data processing.

Sources

l Maternity Statistics: Method of Delivery, 1995-
2004.
www.wales.gov.uk/keypubstatisticsforwaleshea
dline/content/health/2005/hdw200503312-e.htm

l www.birthchoiceuk.com/Professionals/
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