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Safer than
you think

The pendulum continues to swing between these 2 delivery options.

Has it swung too far toward elective cesarean?

m BY ELLEN MOZURKEWICH, MD, MS

espite numerous studies detailing the
Dsafety and efficacy of attempted vagi-

nal birth after cesarean (VBAC), the
strategy remains controversial. Many obstetri-
cians are retreating from the assumption that
this mode of delivery is safer than elective
repeat cesarean (ERC) for most women with

= Dr. Mozurkewich is a lecturer in the department of OBG at
the University of Michigan in Ann Arbor, Mich.
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1 or 2 prior cesarean sections. This shift in
attitude springs in part from a decreased soci-
etal tolerance of risk and in part from a misin-
terpretation of current data.

Here, I review a large body of literature
supporting the contention that a trial of labor
(TOL) yields a more favorable maternal risk
profile than ERC. Although the risk of uterine
rupture and fetal complications may be slightly



increased with a TOL, the overall incidence of
these complications is reassuringly low.

Absolute risks and benefits
Research into the relative safety of a TOL
after cesarean was conducted throughout
the 1970s and 1980s. In 1989, Meehan and
Magani published data from 15 years of
experience at the University College
Hospital in Galway, Ireland." This series
included 1,350 trials of labor, with an 81.26%
vaginal delivery rate. Among the women
who labored, the incidence of true uterine
rupture (which the authors defined as “com-
plete uterine scar disruption, requiring
repair at emergency cesarean section or
laparotomy”) was 0.44%. In comparison, the
incidence of true rupture among the 1,084
women who opted for ERC was 0.37%.
There were 4 perinatal deaths attributable to
uterine ruptures; 3 occurred in the TOL
group, and 1 occurred in the ERC group.

Other evidence from large databases
includes a meta-analysis by Rosen and
Dickinson, which pooled data from studies
carried out in the United States between 1982
and 1989.” Among the 29 studies included in
the analysis, the rate of successful vaginal
delivery ranged from 54% to 89%.

A later meta-analysis by Rosen et al com-
pared morbidity and mortality for TOL and
ERC.? In 5,463 trials of labor, there were 22
true uterine ruptures (4/1,000), with 3 perina-
tal deaths (5/10,000) attributable to these rup-
tures. There was one maternal death in each
group, yielding maternal mortality rates of 2.8
in 10,000 for women choosing a TOL and 2.4
in 10,000 for women undergoing ERC.
Maternal febrile morbidity was greatest among
women having failed a TOL, intermediate
among women undergoing ERC, and lowest
among women having successful TOLs. This
analysis did not compare maternal morbidity
according to intended mode of delivery.

Subsequently, several large series com-

pared TOL with ERC. One from California
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prospectively compared these delivery options
among women receiving obstetrical care
within the Kaiser Permanente managed-care
organization.* This cohort study included
5,022 women who attempted vaginal birth,
and 2,207 women who underwent ERC.
Among women attempting vaginal birth, 75%
were successful, with a rate of uterine rupture
of 0.8%. There were no perinatal deaths due
to rupture, and women attempting vaginal

Febrile morbidity was less common among

women having a TOL than an ERC.

birth required significantly fewer transfusions
and had significantly less postpartum fevers
than those undergoing ERC. There were
fewer hysterectomies among women in the
TOL group than the ERC group, though the
difference was not statistically significant.

In another series, Miller et al reported a
prospective evaluation of TOL and ERC
among 17,322 women with at least 1 previous
cesarean who delivered at the University of
Southern California Women’s Hospital or at conrtinueo

N ) KEY POINTS

= Although the risk of uterine rupture and fetal
complications may be slightly increased with a
trial of labor (TOL), the overall incidence of
these complications is low.

= |n a recent meta-analysis involving 47,682
women, a TOL produced more favorable
maternal outcomes than elective repeat
cesarean (ERC). Women choosing TOL also
were much less likely to undergo hysterectomy
than those selecting ERC.

= Many investigators remain reluctant to
recommend induction of labor in the setting
of vaginal birth after cesarean section (VBAC),
fearing an increased risk of uterine rupture
when oxytocic agents are used.

= Between 374 and 809 women would need to
undergo ERC to prevent 1 uterine rupture, and
between 693 and 3,332 women would need to
undergo ERC to prevent 1 perinatal death
attributable to a TOL.
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Los Angeles County Hospital.” Of these
women, 12,707 had trials of labor, with 82%
delivering vaginally. There were 95 uterine
ruptures (0.7%), but the rate of related perina-
tal death was only 2 in 10,000.

More recently, Rageth and colleagues
evaluated 29,046 deliveries after previous
cesarean in a pooled Swiss database of
457,825 deliveries.® Of these patients, 17,613
underwent a TOL, with a success rate of
73.7%. There were 70 uterine

ruptures among the women MD, MS
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study included 6,138 women with prior
cesarean deliveries. Of these, 3,249 had a
TOL, and 2,889 underwent ERC. There
were 10 uterine ruptures (0.3%) among those
in the TOL group, and 1| uterine rupture
(0.0%) among those in the ERC group.
There were no significant differences in hys-
terectomy, puerperal fever, or the need for
transfusion. However, operative injuries
were significantly more common among
women having a TOL, while
abdominal wound infections

attempting vaginal birth (0.4%)
and 22 ruptures among those
undergoing ERC (0.2%). Peri-
natal death was more common
among those undergoing a
TOL, but the absolute risk of
perinatal death was low
(2/1,000 for TOL compared
with 1/1,000 for ERC when
infants with congenital
anomalies or extreme pre-
maturity were excluded).
Hysterectomy, febrile mor-
bidity, and thromboembolic
complications all were sig-
nificantly less common
among women having a
TOL than those choosing
elective repeat cesarean.
Similarly, Gregory et al reported on a
cohort of 66,856 women with prior cesarean
deliveries whose records were gathered from
1995 discharge data from the California
Office of Statewide Health Planning and
Development.” In this cohort, 39,096 women
attempted vaginal delivery, and 61.4% were
successful. There were 209 uterine ruptures
among women having a TOL (0.5%) and 79
ruptures among those having ERC (0.3%).
Perhaps the most influential recent
investigation is a population-based longitu-
dinal study by McMahon and colleagues
suggesting that maternal morbidity might be
greater with a TOL than with ERC.* This
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The assumption that
elective repeat cesarean
will result in significantly
fewer cases of long-term
neurologic impairment is

unproven at this time.

were significantly more fre-
quent among those undergo-
ing elective repeat cesarean.

McMahon et al classified
uterine ruptures, hysterec-
tomies, and operative injuries
as “major complications,” and
puerperal fever, transfusions,
and abdominal-wound infec-
tions as “minor complications.”
They found that pooled major
complications were significantly
more frequent in the TOL
group, but that there was no dif-
ference between groups in pooled
minor complications. This find-
ing contradicted much earlier re-
search, which suggested mater-
nal morbidity would be reduced when a
TOL was undertaken.

This influential study contributed great-
ly to the decrease in enthusiasm for a TOL.
However, a careful examination of its data
reveals that though there was greater risk of
uterine rupture among women experiencing
labor, that number was a quite low 0.3%.
And while the difference was not significant,
fewer hysterectomies were performed in the
TOL group than in the ERC group. Overall
maternal morbidity did not differ between
the groups. Further, the classification of oper-
ative injury as a major complication and the
need for blood transfusion as a minor com-
plication is, at least, debatable.

CONTINUED
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Cutting the legal risks of VBAC

edical liability claims spurred by complica-
Mtions associated with vaginal birth after
cesarean (VBAC) are a disturbing fact. Although the
risks of VBAC generally are very low, foremost
among them is uterine rupture, which can have
dire consequences for both mother and infant.

Of course, when a trial of labor (TOL) is suc-
cessful—as it usually is—maternal morbidity is
lower than with elective repeat cesarean (ERC).
For this reason, properly selected and counseled
patients should be allowed a TOL if they desire.
Other recommendations to help minimize the pos-
sibility of litigation include:

Know the risks. As mentioned above, there is a
low but significant risk of uterine rupture. In addi-
tion, placenta previa and placenta accreta are more
likely to occur in women with a history of primary
cesarean. If the TOL is unsuccessful, the likelihood
of maternal and fetal complications increases fur-
ther.' Contraindications to a TOL include a previous
uterine rupture, a prior classic or T-shaped uterine
incision, a contracted pelvis, and maternal or fetal
conditions that preclude vaginal delivery.'

Select patients carefully. Candidates for a TOL
include women who have undergone a previous
low-transverse cesarean and have no evidence of
fetopelvic disproportion.' Even women who have
undergone up to (but not more than) 2 previous
cesareans may be allowed a TOL, provided they
have no other uterine incisions or contraindications
to vaginal delivery. However, they should be coun-
seled that the risk of uterine rupture is greater
when there is more than 1 previous incision.
Assess the incision. If the previous incision was
low transverse, and no other contraindications are
present, the risk of rupture is 0.2% to 1.5%. Other
incisions carry a significantly greater risk. These
include low vertical (1% to 7% risk), T-shaped (4%
to 9%), and classical uterine scars (4% to 9%)."
Appeal global mandates. Some insurers require
all women with a previous cesarean delivery to

undergo a TOL. Unfortunately, such policies can
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lead to attempted VBAC in cases where ERC is
indicated.” If a TOL would be unwise for your
patient, bring her to the insurer's attention rather
than adhere to potentially harmful requirements.
Be conservative. Adopt a cautious approach in
obstetric situations in which TOL is controversial,
such as gestational diabetes, multiple gestation,
postdate pregnancy, and suspected macrosomia.'?
Ensure back-up. The obstetrician should offer a
TOL only when he or she can ensure immediate
access to surgical facilities for emergent cesarean,
including skilled health-care personnel, anesthesia,
pediatric specialists, and the proper instrumenta-
tion. When these are not available, the patient
should undergo ERC or be transferred to a hospital
that can provide them.'?

Be vigilant. Continuous fetal monitoring is recom-
mended. Support staff should be well educated
about the signs of uterine rupture (nonreassuring
fetal heart rate [FHR], abdominal pain, vaginal bleed-
ing, hypovolemia, or a loss of station of the present-
ing part), and the obstetrician should remain nearby
until the infant is delivered. If FHR tracings indicate
a long deceleration to 60 to 70 bpm or severe and
unresponsive variable decelerations, the obstetri-
cian should intervene immediately. Note that epidur-
al analgesia rarely obscures the signs of rupture.'®
Write it down. In a number of cases, physicians
have had to defend their actions in court based on
their memory of how the delivery proceeded, since
documentation in the patient’s chart was sparse.
The solution? Write everything down. It's better to
have a thorough record and not need it than to
need documentation that doesn't exist.

— ELLEN MOZURKEWICH, MD, MS
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Sorting recent data
o obtain more precise estimates of mor-
bidity and mortality risks, Eileen Hutton
and I performed a meta-analysis of the litera-
ture published between 1989 and 1999.” We
included studies in which women undergo-
ing a TOL and those choosing ERC had both

been candidates for vaginal birth. That is, we

Overall, a TOL results in a more favorable

maternal risk profile than ERC.

tried to evaluate studies in which those choos-
ing either of the 2 treatments were as compa-
rable as possible at the outset. Unfortunately,
in the absence of randomized treatment
assignments, it is impossible to exclude all
intrinsic differences.

Fifteen studies involving a total of 47,682
women met our inclusion criteria. We evalu-
ated 8 outcomes of interest: the rates of vagi-
nal birth, uterine rupture, perinatal death,
maternal death, maternal febrile morbidity,
maternal blood transfusion, hysterectomy,
and 5-minute Apgar scores less than 7.

Of the 28,813 women undergoing a
TOL, 723% achieved vaginal birth.
Although the risk of uterine rupture among
those choosing TOL was about twice that
of those choosing ERC, the absolute risk of
this complication was quite small for both
groups (0.4% and 0.2%, respectively). The
risk of perinatal death was significantly
increased in the TOL group, compared with
the ERC group; however, the unadjusted risk
of death was quite low (0.6% for TOL com-
pared with 0.3% for ERC). When deaths
attributable to extreme prematurity or lethal
anomalies and intrauterine deaths before
labor were excluded, the risk of death
decreased to 0.2% in the TOL group and
0.1% in the ERC group. Thus, we calculated
the risk of perinatal death attributable to trial
of labor to be about 1 in 1,000.

There were about twice as many babies
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with 5-minute Apgar scores below 7 in the
TOL group as in the ERC group. However,
we were unable to identify studies comparing
long-term infant or childhood morbidity by
intended delivery method. The assumption
that ERC will result in significantly fewer
cases of long-term neurologic impairment is
unproven at this time.

For all measures of maternal morbidity, a
TOL produced more favorable outcomes than
ERC. We found that women electing TOL
were about half as likely to require a blood
transfusion as those choosing ERC. Women
choosing TOL also were much less likely to
undergo hysterectomy than those selecting
ERC (odds ratio [OR] 0.39; 95% confidence
interval [CI], 0.27 to 0.57). Maternal mortali-
ty did not differ between the groups.

Overall, our systematic review of a large
body of literature supported the contention
that a TOL results in a more favorable mater-
nal risk profile than ERC. Although we found
that uterine ruptures and fetal risks may be
slightly increased with a TOL, our estimates
of these complications were reassuringly
small. In addition, it should be noted that
rates of placenta previa and placenta accreta—
potentially life-threatening complications—
tend to increase with the number of sections,
further supporting a TOL.

Additional research is needed to investi-
gate any possible pelvic-floor trauma associat-
ed with VBAC, as well as potential long-term
morbidities—such as bowel obstructions,
chronic pelvic pain, and dyspareunia—from
cesarean section.

Induction of labor

Ithough TOL became increasingly popu-
A lar in the 1980s and '90s, many investiga-
tors have been reluctant to recommend induc-
tion of labor in the VBAC setting, fearing an
increased risk of uterine rupture when oxytocic
agents are used. There is less evidence of the
safety and efficacy of induction of labor than of
spontaneous labor in VBAC attempts. Most

CONTINUED
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reports of induction of labor in this setting
come from small series, which may lack the
statistical power to identify differences in rela-
tively rare outcomes such as uterine rupture.

A number of authors have published
series of labor inductions involving oxytocin.
In 1987, Molloy et al reported on 418 women
with prior cesarean section whose labors were
induced with oxytocin.” Of these women,
374 (89.5%) delivered vaginally, and 3 (0.7%)
experienced uterine ruptures. In contrast,
Zelop and colleagues reported a relatively
high risk of uterine rupture in a similar pop-
ulation." In their series of 458 women
attempting VBAC who had labor induced
with oxytocin, 9 (2%) experienced uterine
rupture. In 2 Canadian series, the risks
reported for induction of labor with oxytocin
were lower. Ravasia et al” reported a uterine
rupture rate of 2 in 248 (0.8%), and
Bebbington and Waterman" reported a rate
of 2 in 460 (0.4%).

There also have been several large series
reporting on the use of prostaglandin E,
(PGE,) for induction of labor in VBAC
attempts. In 1991, MacKenzie published a

series describing 482 women attempting
VBAC who had labor induced with PGE,."
Seventy-five percent delivered vaginally, and
1 (0.2%) experienced uterine rupture. In a
1994 German series, 161 women received
PGE, for induction of labor.” No uterine
ruptures occurred in this cohort.

In 1997, Flamm et al published a series
involving 453 women attempting VBAC who
had unfavorable cervices and received PGE,
for cervical ripening.'” Fifty-one percent
delivered vaginally, and 6 (1.3%) experienced
uterine rupture. Flamm and colleagues
found no differences in perinatal or maternal
morbidity between women receiving PGE,
and those who managed without it.

Several small series have described labor
induction with misoprostol in the VBAC
population.”™ These studies reported uter-
ine-rupture rates ranging from 0 to 6%. A
randomized trial comparing misoprostol
with oxytocin among VBAC patients was ter-
minated prematurely because of 2 uterine
ruptures among 17 women who received
misoprostol.”” Consequently, misoprostol
cannot be recommended for use among

VBAC: a timeline

1916 Origination of the
aphorism: “Once a cesare-
an, always a cesarean.”
According to Enkin et al, the
phrase was a warning to
avoid primary cesarean

whenever possible because

it always entailed a classic

or T-shaped incision.’
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0 1970s Research begins

into the safety of vaginal
birth  after  cesarean
(VBAC). The national cesa-
rean rate remains below
5%, while the number of
VBAC:s starts to rise.?

® 1981 The National Insti-

tutes of Health (NIH) rec-
ommend a trial of labor for
women with a previous
cesarean. The rate of suc-
cessful VBAC is 3%, and
the overall cesarean rate is
17.9%.°

Caughey AB, Mann S. Vaginal birth after cesarean. eMed J. 2001;2(9). Available at http://emedicine.com/med/

topic3434.htm. Accessed June 20, 2002.

Harer WB Jr. Vaginal birth after cesarean delivery: current status. JAMA. 2002;287:2627.

1984 AcoG

recom-
that VBAC be

offered to women who

mends

have 1 or more low trans-
verse uterine scars, pro-
vided the fetus is in a ver-
tex presentation and there
are no contraindications to
vaginal delivery.?
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women with prior cesarean deliveries.

The largest single report on induction of
labor comes from a Swiss database.’ In this
series, there were 2,459 labor inductions,
with 1,612 (65.6%) women delivering
vaginally. There were 17 uterine ruptures
(0.7%). Unfortunately, the authors of this
series do not provide information on the
means used to induce labor.

Most recently, Lydon-Rochelle and col-
leagues compared the uterine rupture rates
among women experiencing spontaneous
labors with those having their labors
induced.” The labor-induction group
included women who were given prosta-
glandins. In the study, the risk of uterine rup-
ture among women experiencing sponta-
neous labor was 0.5%, compared with 0.8%
among those induced without prosta-
glandins, and 2.5% among those induced
with prostaglandins.

Risk scoring and decision models
ased on these estimates of maternal and
fetal risks, a number of authors have

attempted to optimize outcomes using deci-

sion analysis. They have constructed models
estimating the probability of a successful
TOL, as well as maternal and fetal morbidi-
ty, among women with differing clinical
characteristics. The authors of 2 early models
theorized that perinatal morbidity and mor-
tality associated with uterine rupture would
be offset by neonatal morbidity and mortali-
ty due to respiratory distress syndrome

A TOL may be the more cost-effective

option when the probability of vaginal

delivery exceeds 0.74%.

(RDS) after ERC.”” They also assumed that
maternal morbidity and mortality after a
TOL would be less than that after ERC.
Given these assumptions, TOL was the pre-
ferred choice in both models.

The authors of a more recent decision
analysis approached the controversy differ-
ently. They calculated cost-effectiveness
ratios for ERC, defining “effectiveness” as
the procedure’s ability to prevent some uter-

CONTINUED

01993 The Los Angeles
County-University of South-
ern California Medical Cen-
ter requires all women
meeting ACOG criteria to
attempt VBAC but aban-
dons the policy in 1995
because of legal claims
associated with adverse

outcomes.?

01996 McMahon et al
publish an influential study
suggesting that maternal
morbidity is greater with a
trial of labor than with elec-
tive repeat cesarean.* The
cesarean rate peaks at 26%,
then declines slightly. The
VBAC rate is 28%.?
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© 1999  The cesarean rate
continues to rise, while the
VBAC rate declines to 23%.
ACOG modifies the criteria
for VBAC to include only
women with no more than 2

prior cesarean deliveries.?
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ine ruptures, some perinatal deaths, and
some cases of long-term childhood morbidi-
ty.** Maternal morbidity was stratified accord-
ing to whether the mother experienced vagi-
nal birth, ERC, or emergency intrapartum
cesarean. In the analysis, the preferred
intended mode of delivery varied, depending
on the probability of successful vaginal birth
based on clinical characteristics. This model
suggested that a TOL may be the more cost-
effective option when the probability of vagi-
nal delivery exceeds 0.74%. Below this
threshold, ERC may be more cost-effective.

Recommendations

espite the recent trend away from a TOL
Dafter cesarean delivery, this option
remains relatively safe, and uterine rupture is
fairly rare. Although maternal morbidity may
be increased after a failed TOL, women who
choose TOL have a more favorable outcome
profile on average than those choosing ERC.

Even though ERC offers more positive
fetal and infant safety profiles, the magnitude
of this benefit is quite small. In our review
and meta-analysis, we calculated that
between 374 and 809 women would need to
undergo ERC to prevent 1 uterine rupture,
and between 693 and 3,332 women would
need to undergo ERC to prevent 1 perinatal
death attributable to a TOL.

Overall, the literature suggests that a risk-
benefit analysis is likely to favor TOL when
the probability of success is high—as it usual-
ly is—and likely to favor ERC when that
probability declines, as with induction of labor
in the setting of an unfavorable cervix. Each
woman’s appraisal of the risks and benefits
will depend on how she values each possible
outcome of these delivery methods. All told,
however, a TOL remains a valid option for
most women with a prior cesarean delivery. m
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