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Abstract

The rising global rate of cesarean section (CS) has prompted renewed focus on vaginal
birth after cesarean (VBAC) as a safe and effective alternative to repeat CS in properly
selected women. The FIGO good practice recommendations provide evidence-based
recommendations to guide VBAC care. Success rates for VBAC range from 60% to
80%, with the highest likelihood in women with prior vaginal birth, non-recurrent
CS indications, interbirth intervals =18 months, BMI <30kg/m2, and spontaneous
labor onset. While uterine rupture is the primary concern, its risk remains low at
approximately 0.3%-0.7% for women with one prior low transverse CS. Comparisons
show that VBAC generally results in similar or better maternal and neonatal outcomes
than planned repeat CS, including lower maternal mortality, fewer infections, and
shorter hospital stays. This article emphasizes appropriate patient counseling, facility
readiness for emergency CS, and continuous fetal monitoring during labor. With
proper implementation, VBAC offers a valuable strategy to reduce unnecessary

repeat surgeries, improve outcomes, and support informed maternal choice.
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1 | INTRODUCTION

CS on maternal request, supported by obstetricians, is increasing in

frequency.® Primary CS is considered a rapid and safe procedure,

Cesarean section (CS) rates are increasing globally and are expected
to continue to increase unless intervening measures are taken.r % It
is projected that by 2030, nearly 30% of women globally will give

birth by CS.* In many countries, primarily in urban areas, primary

with favorable maternal and neonatal outcomes; however, as with
any other surgical procedure, CS does carry short- and long-term
risks for the mother, baby, and subsequent pregnancies.®” These
risks include severe maternal morbidities (hemorrhage requiring
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hysterectomy or blood transfusion, uterine rupture, anesthetic com-
plications, shock, cardiac arrest, acute renal failure, assisted ven-
tilation, venous thromboembolism, major infection, or in-hospital
wound disruption or hematoma), which are increased three-fold for
CS compared with vaginal birth.2 The incidence of placenta accreta
spectrum increases with each subsequent CS, from 1% with one
prior CS to 3% with three or more prior CSs. After three CSs, the
risk that placenta previa will be complicated by placenta accreta is
almost 40%.’

Vaginal birth after cesarean (VBAC) avoids repeat CS and the
associated potential short- and long-term risks. VBAC is generally
attempted after one previous CS; however, it may be considered
after two prior CSs in carefully selected patients.’°*? Four key
components of VBAC counseling include the individualized risk of
uterine rupture, the individualized likelihood of successful VBAC (or
risk of intrapartum CS), a patient's future reproductive plans, and
patient preference. These components are discussed in these good
practice recommendations, which take into account the complexi-
ties of VBAC and language sensitivities. The term “trial of labor after
cesarean” (TOLAC) has not been used, following feedback from
women that this can be perceived as offensive. To provide clarity
on the outcomes of VBAC, these are referred to as “successful” and

“unsuccessful”.

2 | RATES OF SUCCESSFUL VBAC

Published data have reported successful vaginal birth rates of
60%-80% after a previous CS.'® The rate of successful VBAC
is reported as 74.7% in the USA,** 76.6% in Canada,*®> 80.7%
in Taiwan,'® 62.8% in Norway,"” 61.8% in Nigeria,'® 57.6% in
the Democratic Republic of Congo,19 69.4% in Addis Ababa,
Ethiopia,20 and 69.4% in sub-Saharan Africa.?! In counseling
women for VBAC, obstetricians should always consider any
patient-specific characteristics that may increase or decrease the
likelihood of success above or below the overall rate of 60%-80%;
for example, while the success rate of VBAC can be as high as
>90% for a woman with one previous CS and a vaginal birth both
before and after the CS, the success rate is <60% for women with
a recurrent indication for the previous CS, those with body mass
index (BMI) >30kg/m?, and those with fetal macrosomia.’® The
factors affecting the probability of successful VBAC are discussed
further in Section 5.

Despite the high overall success rates of VBAC, the attempt
rate remains low in many countries. A prospective cohort study
in Brazil revealed a primary CS rate of 49.5% that was followed
by a second CS in 87.4% of cases.?? A large study in the USA, in-
cluding 4.3 million births, showed that attempted VBAC increased
only marginally over a decade, from 15.3% in 2010 to 21.7% in
2020.%* Another study of 39236775 live births in the USA, re-
corded between 2010 and 2019, showed that VBAC occurred in
only 21.9%, 7.1%, and 4.8% of births with 1, 2, and 23 previous
CSs, respectively.’ In a study of 74043 singleton term births

to women with 21 previous CSs in Scotland, only 38.4% of the
women had VBAC.%® In Norway, a VBAC rate of 70% has been re-
ported among women with cephalic presentation, singleton preg-
nancies at term.2*

To increase attempt rates of VBAC, widespread information for
women on the risks and benefits of VBAC is important. Furthermore,
obstetricians should be trained on how to perform a VBAC safely,
with backup systems available on site if patient transfer is required.
Patient preference, combined with best available evidence, must be
taken into consideration when deciding whether a planned primary
CSis clinically indicated. This is important because unnecessary CSs
place a major burden on the hospital system, surgical team, and op-
erating room, and require advanced equipment and prolonged post-
operative care. Medicolegal frameworks to protect obstetricians and
maternity staff from litigation in case of adverse outcomes following
VBAC should be instituted, especially as apprehension over litigation
remains a significant reason why obstetricians hesitate to offer pa-
tients VBAC. Any woman scheduled for VBAC should be adequately
counseled on the indication, alternative(s), benefits, and potential
risks and complications. Patient understanding of and agreement on
the indication, risks, and benefits of VBAC, prior to VBAC perfor-

mance, may minimize litigations in the event of adverse outcomes.

3 | RISKOF UTERINE RUPTURE DURING
VBAC

The major concern regarding VBAC, and the main reason why
clinicians hesitate to offer it, is uterine rupture—a complication
that can severely affect both mother and fetus, often requires
transfusion, and can lead to an emergency hysterectomy. The risk of
uterine rupture differs according to the type of uterine incision that
was performed and the number of previous CSs, but overall, the risk
is infrequent, with an average rate of 0.3%.%° In a study of 17898
women with a history of CS who underwent VBAC, the overall
rate of uterine rupture was 0.7%.2° The rates of uterine rupture
were 0.7% for women with a prior low uterine segment transverse
incision, 2% for those with a prior low vertical incision, 1.9% with a
prior classical, inverted T, or J incision, and 0.5% for those with an
unknown type of prior incision.? Another study of 18794 women
who birthed at 228 weeks of gestation after previous CS reported a
uterine rupture rate of 0.5%.%” In a systematic review of 14 studies
including 4254 women with previous CS, uterine rupture and scar
dehiscence occurred in 2.1% of the women.?! A meta-analysis of
patients undergoing VBAC after two previous CSs reported a uterine

rupture rate of 1.36%.? Macones et al.?’

reported that uterine
rupture occurred in 1.8% of 1082 women with two previous CSs
who underwent VBAC. In a retrospective review by Cahill et al.*°
of 860 women with 23 prior CSs, 89 had VBAC and there were no
cases of uterine rupture. These studies support that the overall risk
of uterine rupture remains low even in women with >1 previous CS.
Therefore, more emphasis should be given to identifying women

with good potential for successful VBAC.
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A limitation of studies reporting the risk of uterine rupture during
VBAC is the different definitions of uterine rupture versus uterine
dehiscence. While some studies include asymptomatic or minor scar
separations, others include only full-thickness ruptures with clinical
consequences. Another limitation is selection bias due to retrospec-
tive study design, given that candidates for VBAC are usually carefully
selected, with often favorable obstetric factors for VBAC success.
Furthermore, most high-quality data on the risk of uterine rupture
during VBAC come from high-income countries. In low- and middle-
income countries (LMICs), access to emergency CS and real-time fetal
monitoring may be limited, which could influence uterine rupture risk

1.2* and Boatin et al.!

and outcomes. Boulvain et a reported a uter-
ine rupture rate of 2.1% in women undergoing VBAC in sub-Saharan
Africa, increasing up to 4.9% in Central Africa, compared with 0.3%-
0.7% in the USA and other high-income countries.?>%’ Therefore,
data and literature on risk of uterine rupture during VBAC should be
interpreted in the context of each study protocol and setting, and
these limitations should be borne in mind when counseling women.
Aside from type of uterine incision and number of previous CSs, other
factors that influence the risk of uterine rupture during VBAC (e.g.
gestational age and method of closure of uterine incision at the pre-
vious CS, endometritis and wound scar infection complicating the
previous CS, prior uterine rupture, interbirth interval) should also be
considered during counseling. Some of these are discussed further in

Section 5 on the factors affecting the probability of successful VBAC.

4 | OUTCOMES OF VBAC COMPARED
WITH PLANNED REPEAT CESAREAN
SECTION

A retrospective cohort study of 3047401 women who birthed in
Canada between 2003 and 2014 found an increased relative risk but
low absolute rate of severe maternal morbidity and mortality with
VBAC compared with planned repeat CS (10.7 vs. 5.65 per 1000
births; adjusted RR (aRR) 1.96, 95% Cl 1.76-2.19).32 Increased relative
risk but low absolute risk were also found for neonatal morbidity and
mortality (20.8 vs. 14.5 per 1000 births; aRR 1.49, 95% Cl 1.38—1.61).32
Comparisons between VBAC and planned repeat CS for some specific
maternal and neonatal outcomes are discussed in this section. It must
be emphasized that randomized controlled trials comparing VBAC with
planned repeat CS are lacking due to ethical and feasibility concerns.
As aresult, the evidence is observational, which limits causal inference

and introduces the potential for confounding.

4.1 | Maternal outcomes

Maternal mortality

The National Institute of Child Health and Human Development
and the Office of Medical Applications of Research of the National

OBSTETRICS

Institutes of Health (NIH) convened a Consensus Development
Conference in 2010 to discuss all available evidence related to
VBAC. They found that maternal mortality was significantly
higher for planned repeat CS than for women who underwent
VBAC (13.4/100000 vs. 3.8/100000 live births: high grade of
evidence).®® A literature review of nine studies by Fitzpatrick
et al.,%* including a median of 7755 women (range, 412-685137),
reported only four maternal deaths, all in women who underwent

a planned repeat CS.

Uterine rupture

A recent systematic review of 10 studies including 212440 cases
that described uterine rupture demonstrated that uterine rupture
was significantly higher in the VBAC group than in the planned
repeat CS group (OR 3.35, 95% Cl 1.57-7.15; P<0.00001).%°
Among 47202 patients in four studies reviewed by Guise et al.,?’
the risk of uterine rupture in the VBAC and planned repeat CS
groups was 0.47% and 0.026%, respectively, with the VBAC group
having a significantly higher risk of uterine rupture (RR 20.74, 95%
Cl 9.77-44.02; P<0.001). On average, uterine rupture occurs in
approximately 325/100000 women undergoing VBAC across all
gestational ages, and 778/100000 women at term. In contrast, the
risk of uterine rupture for women undergoing a planned repeat CS is
26/100000 women when all gestational ages are evaluated, and 22

per 100000 women at term.33

Hysterectomy

The overall risk of hysterectomy is statistically similar for VBAC and
planned repeat CS (157 vs. 280 per 100000 women respectively:
moderate grade of evidence).®® In the study by Fitzpatrick et al.,
the absolute risk of hysterectomy varied from 0% to 0.12% for
planned VBAC and 0%-0.61% for planned repeat CS. Twelve of the
14 studies included in the review found no significant difference in
the risk of hysterectomy between the VBAC and planned repeat
CS groups, while one study found a reduced risk of hysterectomy
for VBAC and one reported a higher risk associated with VBAC.
Peripartum hysterectomy is most likely performed due to uterine
rupture during VBAC and placenta accreta spectrum conditions in

planned repeat CS cases.

Postpartum hemorrhage

A meta-analysis of 13 studies by Chen and Mi,3¢ which compared
1892 cases of VBAC with 1703 cases of planned repeat CS, found
no statistically significant difference in the incidence of postpartum
hemorrhage (PPH) between VBAC and planned repeat CS (2.17% vs.
4.40%; OR 0.83, 95% Cl 0.51-1.34, P=0.45).

85U8017 SUOLILLOD 3ATE81D 3 (dedl|dde ay) Aq peusencb a.e seolle O ‘88N Jo se|ni Joj AfIq1 8UIUQ A8]IM UO (SUORIPUOD-PUR-SWLB)AL0D" AB M ARe.d| 18U [UO//SANY) SUONIPUOD PUe SWB | 8L 88S *[5202/20/0€] Uo Ariqiauluo Ae|im ‘AiseAlun sniujIA Aq 90v0. 0611/200T 0T/I0p/woo- Ao |im AzeiqijeuluouABaoy/sdny wo.y pepeojumod ‘0 ‘6/7£6/8T



BARNEA ET AL.

Blood transfusion

The risk of blood transfusion is not significantly different for VBAC
or planned repeat CS (900 vs. 1200 per 100000 women: moderate
grade of evidence).®>® Reported absolute risks of blood transfusion
varied from 0% to 3.23% for planned VBAC and 0%-5% for planned
repeat CS in the review by Fitzpatrick et al.>* Of the 18 studies
that investigated the occurrence of blood transfusion in relation to
planned VBAC and planned repeat CS, no cases of blood transfusion
occurred in one small study, while seven of the larger studies
reported an elevated risk of blood transfusion for planned VBAC
compared with planned repeat CS (relative effect ranging from 1.14
to 3.73). However, in one of the studies, the elevated risk was only
apparent among women without a prior vaginal birth. The remaining
10 studies found no significant difference between planned VBAC

and planned repeat CS.%*

Postpartum infection

Reported rates of infection vary widely due to the different
definitions and criteria used for infection. Overall, the rates of

).3 Guise

infection are low (<3% or <3000 per 100000 women
et al.?> found no significant difference in infection rate between
VBAC and planned repeat CS (4.6% vs. 3.2%). Other authors also

found no significant differences in rates of infection.?%3¢

Deep venous thrombosis

Deep vein thrombosis was assessed in one study and was found to
be lower in women undergoing VBAC compared with planned repeat
CS (40 vs. 100 per 100000 women: low grade evidence).®®

Length of hospitalization

Overall, VBAC is associated with shorter hospitalization compared

with planned repeat Cs.3834

Pelvic floor function

No studies on long-term pelvic floor function have compared women
who have VBAC with women who have a planned repeat (C5.29:33.84.36
Planned repeat CS is theorized to be protective for pelvic floor
disorders. However, this is controversial because some of the risk
associated with pelvic floor weakness is due to the pregnancy itself
and not the method of birth.>” While women who have a vaginal
birth may have increased risks for pelvic floor disorders (such as
stress incontinence or pelvic organ prolapse) compared with women

who have a CS, labor progress and the timing of the original CS

influence these risks. As such, planned repeat CS for the prevention
of pelvic floor disorders should not be considered protective against

stress incontinence and prolapse.33

4.2 | Neonatal outcomes
Perinatal and neonatal mortality

Studies show that although the absolute risk is low, perinatal and ne-
onatal mortality rates are higher for VBAC than for planned repeat
CS (130/100000 vs. 50/100000 live births for perinatal mortality
and 110/100000 vs. 50/100000 for neonatal mortality: moderate
grade of evidence).®® Fitzpatrick et al.** reported that the absolute
risk of perinatal mortality ranged from O to 3.8/1000 births for
planned VBAC and 0-1/1000 for planned repeat CS, while the abso-
lute risk of neonatal mortality ranged from O to 3/1000 for planned
VBAC and 0-1/1000 for planned repeat CS.** Landon et al.?
found that the frequency of antepartum stillbirth at 37-38 weeks
of gestation was higher among women who underwent VBAC than
among women who underwent planned repeat CS (0.4% vs. 0.1%;
P=0.008). There were no statistically significant differences in rates
of antepartum stillbirths at 239 weeks of gestation, intrapartum still-
births, and neonatal mortality.

Hypoxic-ischemic encephalopathy

Landon et al.?

reported that the frequency of hypoxic-ischemic
encephalopathy (HIE) was significantly greater among infants
of women who underwent VBAC at term than among the infants
of women who had planned repeat CS (12/17898 vs. 0/15801;
P <0.001). Six of the 12 cases of HIE were associated with induction
of labor and oxytocin augmentation. Seven of the 12 cases were
associated with uterine rupture. In the cases that occurred without
uterine rupture, four women underwent CS due to suspected fetal
hypoxia. The NIH systematic review found insufficient data on the
incidence of HIE between infants born following VBAC compared

with planned repeat cs.3®

Neonatal respiratory morbidity

The absolute risk for transient tachypnea of the newborn among
neonates born following VBAC has been reported as 3.6% (95%
Cl, 0.9-8.0) compared with 4.2% (95% Cl, 1.9-7.3) for planned re-
peat CS, while the absolute risk for neonates needing bag-and-
mask ventilation for VBAC is estimated at 5.4% (95% Cl, 3.5-7.6)
and 2.5% (95% Cl, 1.6-3.6) for planned repeat CS (low grade of
evidence).?’ There is a lack of data to determine whether substan-
tial differences in respiratory outcomes occur in infants born via
planned repeat CS compared with infants born after VBAC.%®
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Perinatal asphyxia

Whereas Chen and Mi®® reported a statistically significant higher
incidence of Apar score <7 at 5min following VBAC than following
planned repeat CS (OR 2.17; 95% Cl, 1.69-2.77; P<0.00001), Guise

|25

et al.?> and Durnwald and Mercer®® reported no significant differ-

ence in 5-min Apgar score between VBAC and planned repeat CS.

Birth trauma

There is insufficient evidence to draw conclusions on the differences
in incidence of birth trauma among neonates born following VBAC and
those born following planned repeat CS. Infants born by planned re-
peat CS are at increased risk of birth trauma, such as fetal lacerations
or fetal extraction trauma. Studies of brachial plexus injury show an
incidence of 180/100000 live births among neonates born following
VBAC compared with 30/100000 among neonates born following
planned repeat CS. However, there does not appear to be a substantial
difference in persistent neurological impairment after brachial plexus
injury between VBAC and planned repeat cs.%®

Neonatal intensive care unit admission

Chen and Mi® reported that there was no statistically signifi-

cant difference in the rate of neonatal care unit (NICU) admission

TABLE 1 Prognostic factors for success of vaginal birth after
cesarean section.

Odds of VBAC success (95% Cl)

Factors

Previous VBAC (vs. no previous
VBAC)

Previous SVB (vs. no previous
SVB)

Non-recurrent indication for
previous CS (breech vs. CPD)

Maternal BMI <30kg/m?
(vs. 230kg/m?)
Younger maternal age <35years

(vs. 235years)

Estimated fetal weight <4000g
(vs. 24000¢g)

Gestational age 37-41 weeks
(vs. >41 weeks)

Spontaneous labor (vs. induced
labor)

Bishop cervical score of 26 (vs. <6)
or cervical dilatation of 24 cm (vs.
<4 cm) at admission in labor

(absolute VBAC success rate)
5.3(2.20-12.69) (94.0% vs.
65.0%) [39,40]

4.2 (3.90-4.60) (86.6% vs.
60.9%) [41]

1.7 (1.38-2.01) (88.6% vs.
63.8%) [42,43]

1.8 (1.11-2.97) (79.6% vs.
68.4%) [41,44]

1.5(1.00-2.36) (73.6% vs.
59.6%) [41,44,45]
2.1(1.80-2.40) (74.9% vs.
62.0%) [41]

2.8(1.10-7.10) (84.2% vs.
65.7%) [46]

3.1(1.52-6.17) (84.0% vs.
65.0%) [19,40]

3.8(2.17-6.53) (83.8% vs.
66.8%) [41,42]

Abbreviations: BMI, body mass index; CPD, cephalopelvic
disproportion; CS, cesarean section; SVB, spontaneous vaginal birth;
VBAC, vaginal birth after cesarean.

between VBAC and planned repeat CS (OR 1.06; 95% Cl, 0.96-
1.16; P=0.27). In the review by Guise et al.,?® five of the six
studies that measured NICU admission found no significant differ-
ences in frequency of NICU admissions between VBAC compared
with planned repeat CS. One study reported a significant increase
in NICU admissions of neonates born after VBAC compared with
planned repeat CS.

Neonatal sepsis

There is insufficient/low-grade evidence on neonatal sepsis
following VBAC compared with planned repeat CS to make any

meaningful conclusions.?>%3

5 | FACTORS AFFECTING THE
PROBABILITY OF SUCCESSFUL VBAC

Factors affecting the probability of successful VBAC can be divided
into prognostic factors for VBAC success (Table 1) and factors af-
fecting the risk of uterine rupture during VBAC (Table 2).

5.1 | Prognostic factors for VBAC success
Previous vaginal birth and VBAC

A previous vaginal birth, especially a prior VBAC, has been consist-
ently associated with successful VBAC. A recent systematic review
and meta-analysis by Mekonnen and Asfaw®’ indicated that the

odds of successful VBAC were three times higher among women

TABLE 2 Risk factors for uterine rupture during vaginal birth
after cesarean section.

Odds of uterine rupture (95% CI)

Factors (absolute uterine rupture rate)

Number of previous cesarean 2.0 (1.24-3.27) (1.8% vs. 0.9%) [29]

sections (2 vs. 1)

Previous low segment uterine  Only option [47-50]

incision cesarean section

Type of previous low 1.0 (0.29-3.45) (0.8% vs. 1.0%) [48]
segment uterine incision (low

vertical vs. low transverse)

Single versus double layer 1.9 (0.63-5.62) (0.7% vs. 0.3%) [51]
closure of previous low

uterine incision

Interbirth interval
<18months (vs. 218 months)

3.0(1.30-7.20) (4.8% vs. 1.9%) [52]

Induced versus spontaneous 2.9 (1.75-4.67) (1.0% vs. 0.4%) [26]

labor

Augmented versus non- 2.4 (1.49-3.93) (0.9% vs. 0.4%) [26]

augmented labor
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with a history of previous spontaneous vaginal birth (adjusted OR
(aOR) 2.92; 95% Cl, 2.02-4.23) compared with women who had
no past spontaneous vaginal birth. They also documented that
women with a previous VBAC had five times higher odds of hav-
ing a successful VBAC (aOR 5.29; 95% Cl, 2.20-12.69) compared
to their counterparts without a previous VBAC.*? Similarly, this
has been reported by other systematic reviews and meta-analyses
by Wu et al.*? and Eden et al.>® In their systematic review, Eden
et al.>® reported that women with a previous VBAC were signifi-
cantly more likely to have another VBAC compared with women
with a previous vaginal birth that occurred before the prior CS
(combined OR 4.39; 95% Cl, 2.87-6.72 vs. combined OR 1.60; 95%
Cl, 1.22-2.09).

In their retrospective cohort study of 9960 women who gave
birth in 16 community and university hospitals, Elkousy et al. %0 re-
ported a VBAC rate of 65% for women with no history of vaginal
birth, 83% for women with a previous vaginal birth before CS, 94%
for women with a previous VBAC, and 93% for women with a vaginal
birth both before and after the previous CS. A secondary analysis
of the National Institute of Child Health and Human Development
Maternal-Fetal Medicine Units Network cohort data of 13532
women reported that VBAC success increased with the number
of prior VBACs.>* Women with 0, 1, 2, 3, and 4 prior VBACs had
VBAC rates of 63.3%, 87.6%, 90.9%, 90.6%, and 91.6%, respectively
(P<0.001).*

Non-recurrent indication for previous cesarean
section

Women whose previous CS was for non-recurring indications such
as breech presentation or non-reassuring fetal status have higher
chances of VBAC success than for indications that can recur, such
as an arrest of labor disorder.*®3%%5 Eden et al.>® reported in their
systematic review that women with a previous CS indication of in-
sufficient labor progress were less likely to have a successful VBAC
(combined OR 0.53; 95% Cl, 0.44-0.63) than women with other CS
indications. Similarly, in a more recent systematic review and meta-

analysis, Wu et al.??

showed that fetal malpresentation as the indica-
tion for previous CS significantly increased the likelihood of VBAC
success (OR 1.66; 95% Cl, 1.38-2.01).

One retrospective study showed that a previous CS due to
malpresentation significantly increased the likelihood of success-
ful VBAC (aOR 7.4; 95% Cl, 2.8-19.2) compared with an indication
for insufficient labor progress.46 Another retrospective study, by
Weinstein et al.,*® further supported this finding and reported that
malpresentation (primarily breech) as the indication for the primary
CS was significantly associated with successful VBAC (OR 1.9;
95% Cl, 1.0-3.6; P=0.05) compared with a non-breech indication.
Weinstein et al.** documented a VBAC success rate of 88.6% when
breech presentation was the indication for the previous CS com-
pared with 63.8% when the indication was cephalopelvic dispropor-
tion/insufficient labor progress.

Estimated fetal weight <4000-4500g

Fetal macrosomia (defined as fetal weight >4000g) has been associ-
ated with a higher likelihood of unsuccessful VBAC.'**> Flamm and
Goings56 conducted an analysis of the outcomes of 301 VBACs with
birth weights 24000g. Whereas 58% (139/240) birthed vaginally
in the 4000-4499g birthweight group, 43% (26/61) birthed vagi-
nally in the >4500g birthweight group. When compared with 1475
VBACs with birth weights <4000g, no significant differences in per-
inatal or maternal morbidity were found. Comparison with a control
group of 301 women with no previous CS who birthed macrosomic
neonates also demonstrated no significant differences in perinatal
or maternal morbidity.

A recent multicenter French study retrospectively reviewed
235 women with a single prior CS, who were carrying a singleton
pregnancy with suspected fetal macrosomia (estimated fetal weight
<4500g), and who had attempted VBAC (n=170) or planned re-
peat CS (n=65) at 237 weeks' gestational age.”” Of the 170 women
who attempted VBAC, VBAC was successful in 68.8%. There were
no significant differences between the VBAC and planned repeat
CS groups in the rates of uterine rupture, PPH, blood transfusion,
Apgar scores, neonatal hospitalization, and fetal trauma. Estimated
fetal weight >4000g was more frequent in the planned repeat CS
group (P=0.011) but there was no significant difference in fetal birth
weight between the two groups (planned repeat CS: 3865g (3656-
4168g) vs. VBAC: 3815g (3597-4085g; P=0.068)).

Another retrospective cohort study of 276 primiparous women
with macrosomic fetuses weighing 24000g, who attempted VBAC
after CS at their first birth, found a VBAC success rate of 63%.°8
Spontaneous onset of labor (aOR 3.68; 95% Cl, 2.05-6.61; P<0.001),
epidural anesthesia (aOR 2.38; 95% Cl, 1.35-4.20; P=0.003), and
history of CS due to non-arrest disorder (aOR 2.25; 95% Cl, 1.32-
3.85; P=0.003) were significantly associated with VBAC success.
VBAC was successful in 82% of cases when all three favorable fac-
tors were present, 61.3% of cases in the presence of two favorable
factors, and 38.6% of cases when <1 of these three factors was pres-
ent (P<0.001).

Evidence on the incidence of uterine rupture during VBAC with
fetal macrosomia is conflicting‘4°'56'57'59'6° While Elkousy et al. A re-
ported a uterine rupture rate of 2.8% with estimated fetal weight
of 24000g compared to 1.2% with fetal weight <4000g (RR 2.3;
P<0.001), Chamagne et al.’” recorded no case of uterine rupture
in 170 women with fetal macrosomia who underwent VBAC. Leung

et al.%°

also found no relationship between fetal macrosomia and
uterine rupture. From available evidence, while VBAC can be offered
up to an estimated fetal weight of 4500g, fetal weight of >4000g

increases the likelihood of unsuccessful VBAC.1>5:61:62

Maternal body mass index <30kg/m?

In a recent population-based cross-sectional study, Jude et al.&®
compared 126809 women with obesity who underwent VBAC with
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667469 women who had a planned repeat CS at term. The overall
composite adverse maternal outcomes were significantly higher for
patients with obesity undergoing VBAC compared with planned re-
peat CS (9/1000 live births vs. 5.3/1000 live births; aRR 1.64; 95%
Cl, 1.53-1.75). Similarly, Yao et al.** compared outcomes between
VBAC and planned repeat CS in a retrospective cohort analysis of
538264 pregnancies with singleton term births, which were com-
plicated by maternal obesity (BMI 230kg/m?) and history of one or
two previous CSs. They concluded that women with obesity who
underwent VBAC had increased risks of maternal (blood transfu-
sion, uterine rupture, and ICU admission) and neonatal (low 5-min
Apgar score, NICU admission, neonatal seizure, and neonatal death)
complications compared with planned repeat CS. Juhasz et al.®®
evaluated VBAC success rates in 1213 women and stratified these
by BMI. The VBAC success rates for BMI <19.8, 19.8-26, 26.1-29,
and >29 kg/m2 were 83.1%, 79.9%, 69.3%, and 68.2%, respectively
(P<0.001).

Favorable labor characteristics for VBAC

Spontaneous onset of labor, vertex presentation, cervical dilatation
>4 cm or Bishop score 26 at presentation in labor, fetal head at station
0 or lower, epidural analgesia, and gestational age of 37-41weeks

are associated with a higher likelihood of VBAC success.!>1%41:66-68

5.2 | Factors affecting risk of uterine rupture
during VBAC

Number of previous cesarean sections

Whereas a history of two previous CSs is often regarded as an
absolute contraindication to VBAC, more recent evidence suggests
that women—in highly selected cases—with two prior CSs may be
considered for an attempt at VBAC if there is appropriate emergency
obstetric care immediately available, in a high-resource setting,
and where the woman herself has a strong conviction and is well-
informed about the associated risks.

A retrospective cohort study compared outcomes between 82
women with two prior CSs who attempted VBAC (including those
with a previous vaginal birth) and 711 women with two prior CSs
who underwent planned repeat CS.%? In the attempted VBAC group,
69.5% achieved a successful vaginal birth. In comparison to those
who had an unsuccessful VBAC, women who had a successful
VBAC had a lower mean BMI at admission (31.0kg/m? vs. 34.5kg/
m?; P=0.04), lower mean neonatal birth weight (3351g vs. 3681g;
P=0.01), and a higher likelihood of a previous vaginal birth and a
previous successful VBAC. Induction or augmentation of labor was
associated with a greater likelihood of unsuccessful VBAC. There
was one case of uterine rupture in the VBAC group (1/82) and none
in the planned repeat CS group (0/711). However, there was one
unplanned hysterectomy in the planned repeat CS group. Maternal

and neonatal morbidity and mortality were not significantly differ-
ent between the groups.®’

Tahseen and Griffiths®® conducted a systematic review and
meta-analysis of 17 studies of 5666 women undergoing labor after
one or two CSs to compare success rates and adverse outcomes
after two CSs (VBAC-2) versus after one CS (VBAC-1) and planned
repeat third CS. The success rate of VBAC-2 was 71.1%, with a uter-
ine rupture rate of 1.36%. VBAC-2 had a significantly lower success
rate compared with VBAC-1 (71.1% vs. 76.5%; P<0.001) and higher
rates of uterine rupture (1.59% vs. 0.72%; P<0.001) and hysterec-
tomy (0.56% vs. 0.19%; P=0.001). Nonetheless, maternal morbidity
in the VBAC-2 group was comparable to that in the planned repeat
CS group. No significant differences were found in neonatal mor-
bidity or mortality across the VBAC-1, VBAC-2, and planned repeat
CS groups.

Macones et al.?’ compared 12535 women with one previous CS
with 1082 women with two prior CSs who attempted VBAC. The
VBAC success rates were similar between the two groups (75.5%
vs. 74.6%; P=0.50). However, the odds of major maternal morbidity
were higher in the group with two prior CSs (aOR 1.61; 95% Cl, 1.11-
2.33). Compared with planned repeat CS, women with two prior CSs
who underwent VBAC had low absolute risk but an increased risk of
major complications (aOR 2.26; 95% Cl, 1.17-4.37).

Limited data suggest that VBAC after three prior CSs may have
similar success rates to those after one prior CS. In a study by Cahill
et al.,! 860 women with three prior CSs were evaluated, of whom
89 attempted VBAC. The VBAC success rate was comparable to
that of women with one prior CS (79.8% vs. 75.5%; aOR 1.4; 95% ClI,
0.81-2.41; P=0.22), with no case of composite maternal morbidity
reported.

Type of uterine incision at previous cesarean section

Naef et al.#’ evaluated 322 women with a previous low-segment ver-
tical CS, of which 174 attempted VBAC and 148 had planned repeat
CS. VBAC success rate was 83% among those who attempted VBAC.
Uterine rupture occurred in two patients (1.1%) in the VBAC group
and none in the planned repeat CS group. The incidence of PPH was
similar between the two groups but endometritis developed signifi-
cantly more in the planned repeat CS group. Maternal and neonatal
morbidity and mortality were similar between the two groups.

Shipp et al.*® compared the outcomes of 2912 women with a
prior low uterine transverse incision and 377 women with previous
low vertical incision undergoing VBAC. Women whose low vertical
incision extended into the corpus of the uterus were excluded. The
scar disruption (1.3% for the low transverse group vs. 1.6% in the
low vertical group; P=0.6) and symptomatic rupture rates (1% in the
low transverse group vs. 0.8% in the low vertical group; P>0.999)
were similar for the two groups.

Landon et al.?¢

reported a uterine rupture rate of 0.7% for
women with a prior low transverse incision undergoing VBAC com-

pared with 2% for those with a prior low vertical incision. The risk
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of uterine rupture may be as high as 4%-9% in women with incisions
that extend into the contractile portion of the uterus (upper uter-
ine segment).49 Greene et al.*° reviewed 62 CSs involving a vertical
upper uterine segment incision (including five inverted-T incisions).
In 15 subsequent pregnancies, scar rupture and scar dehiscence

rates were 6.2% and 12.5%, respectively.

Unlocked single- or double-layer closure of low uterine
incision at previous cesarean section

A systematic review and meta-analysis by Roberge et al.”% reported
no significant difference between single- versus double-layer clo-
sure for uterine scar dehiscence or uterine rupture. Despite lower
residual myometrial thickness noted in women with single-layer
closure compared with those with double-layer closure, there was
no significant difference in the risk of uterine scar defect with
single-layer closure compared with double-layer closure. A continu-
ous, locked, single-layer closure was coupled with a larger scar de-
fect, which was also reported by Qayum et al.>* However, Bennich

etal.”?

reported that double-layer closure did not increase residual
myometrial thickness compared with single-layer closure when an
unlocked technique was used. More recent systematic reviews and

172 and Qayum et al.>* have

meta-analyses by Di Spiezio Sardo et a
similarly shown that single- and double-layer closure of the uterine
incision following CS are associated with a similar incidence of ce-
sarean scar defect, as well as uterine dehiscence and rupture in a
subsequent pregnancy. Based on this evidence, we recommend that
either a one- or a two-layer closure technique is used; if a single-
layer closure is performed, a continuous unlocked technique should

be used.”®

Interbirth interval

In their multicenter retrospective cohort study to determine the op-
timal interbirth interval for VBAC, Rao et al.”* evaluated 1080 preg-
nant women with one or two CSs who attempted VBAC. They found
that an interbirth interval of <24 months did not show a statistically
significant association with uterine rupture, but was significantly as-
sociated with PPH, preterm birth, and low birth weight compared
with women with an interbirth interval of 24-59 months.

A secondary analysis of a retrospective cohort study of 1768
women who underwent VBAC reported that after adjustment for
confounders, an interbirth interval of <18 months was significantly
associated with an increased risk of uterine rupture (OR 3.0; 95% ClI,
1.3-7.2), whereas an interbirth interval of 18-24 months was not (OR
1.1; 95% Cl, 0.4-3.2).52 Similarly, Shipp et al.”” reported that women
with an interbirth interval of <18 months had three times the odds
of uterine rupture compared with women who had an interbirth in-
terval of >18 months. In a cohort of 1185 women who attempted
VBAC, the success rate for women with an interbirth interval of
<19 months was comparable with the success rate for women with

an interbirth interval of 219 months (79.0% vs. 85.5%; P=0.12).”¢
However, for women who had induction of labor, an interbirth in-
terval of <19months was significantly associated with reduced
VBAC success rate when compared with an interbirth interval of
219 months (14.3% vs. 86.1%; P<0.01).

The study by Kessous and Sheiner,”” which included 3176 pa-
tients, evaluated the safety of women undergoing VBAC who had a
short interbirth interval. The study concluded that a short interbirth
interval (<12 months) is not a risk factor for major complications such
as uterine rupture, perinatal death, and maternal death, but that it is
a risk factor for preterm birth. Esposito et al.”® and Stamilio et al.”’
reported that an interpregnancy interval of <é months is associated
with increased risks of uterine rupture, major morbidity, and blood
transfusion. The study by Stamilio et al.”? was a secondary analysis
of a multicenter, retrospective cohort study in the USA of 13331

pregnant women.

Measurement of lower uterine segment thickness to
predict uterine rupture during VBAC

Sonographic measurement of lower uterine segment thickness
has been used antenatally in women with a previous CS to pre-
dict uterine rupture during VBAC. Kok et al.8°
analysis of 21 studies that included 2776 patients to evaluate the

conducted a meta-

accuracy of antenatal sonographic measurement of lower seg-
ment thickness for the prediction of risk of uterine rupture during
VBAC. They reported that a full-thickness cutoff of 3.1-5.1mm
and a myometrial thickness cutoff of 2.1-4.0 mm provided a strong
negative predictive value for the occurrence of a uterine defect
during VBAC. A myometrial thickness cutoff of between 0.6 and
2.0mm provided a strong positive predictive value for the occur-
rence of a defect, with sensitivity and specificity of 76% and 92%,
respectively. Kement et al.®t reported that 82.6% of patients with
dehiscence had full lower uterine segment thickness of 1-2mm
and 95.7% had full thickness of <1 mm. A large multicenter pro-
spective study, which included 984 women undergoing VBAC,
reported that uterine scar dehiscence occurred in 5.3% of the
women with a lower uterine segment thickness of 2-2.4mm com-
pared with 1.9% in women with a lower uterine segment thickness
of 22.5mm.82

These studies provide support for the use of antenatal measure-
ments of lower uterine segment thickness for the prediction of uter-
ine rupture in women undergoing VBAC; however, no ideal thickness
cutoff value has been defined for clinical use. Furthermore, the tech-
nical aspects of the measurements are not standardized in terms of
full thickness versus myometrial thickness measurements, use of
transabdominal versus transvaginal ultrasound for measurements,
and measurements with a full versus empty bladder. The clinical
applicability of lower uterine segment thickness measurement in
counseling patients whether to attempt VBAC needs to be further
assessed in prospective observational studies, using a standardized
method of measurement.
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6 | SPECIAL CONSIDERATIONS AND
SITUATIONS

6.1 | Multiple pregnancy and VBAC

Shinar et al.®®

performed a systematic review of VBAC success
rates and maternal and neonatal outcomes in twin pregnancy ver-
sus planned repeat CS. They evaluated 2336 VBAC cases and 5763
planned repeat CS cases. Rates of successful VBAC and of uterine
rupture were 72.2% (95% Cl, 59.7-83.2) and 0.87% (95% Cl, 0.51-
1.31), respectively. VBAC was associated with a significantly higher
risk of neonatal death (which the authors theorized may have been
influenced by preterm birth), with no significant differences in mean
gestational age at birth, NICU admission, or Apgar score <7 at 5min.
The risk of maternal infectious morbidity was significantly lower
with VBAC, while the risks of uterine scar dehiscence, blood trans-
fusions, and hysterectomy were comparable.

A systematic review and meta-analysis by Kabiri et al.®* included
8209 twin pregnancies with previous CS, of which 2484 under-
went VBAC and 5725 had a planned repeat CS. Although the rate
of uterine rupture was higher in the VBAC group compared with the
planned repeat CS group, the rates of uterine rupture and successful
VBAC were similar for women with twins and those with singleton
pregnancies. Women who attempted VBAC with twins did not have
increased risks of uterine scar dehiscence, hemorrhage, blood trans-
fusion, or neonatal morbidity and mortality compared with women

who had planned repeat CS.

6.2 | Breech presentation and external cephalic
version during VBAC

Paul et al.% conducted a prospective cohort study to evaluate ma-
ternal and neonatal outcomes following vaginal breech birth at term
after CS. They evaluated 604 women who had a vaginal breech
birth, of which 567 were primiparous and 37 had a history of a prior
CS. The vaginal birth rate of the women with a prior CS was 51.4%
compared with 60.7% in the primiparous group. There were no sig-
nificant differences in maternal and neonatal outcomes between the
two groups. CS rate among women with a prior CS was 49%, which
was not significantly higher than the CS rate of 39% in the primipa-
rous group. Current guidelines agree that breech presentation is not
an absolute contraindication to VBAC.2>¢3

External cephalic version (ECV) is not contraindicated in women
with a previous CS.15351 The likelihood of successful ECV has been
reported to be similar in women with or without prior CS. A sys-
tematic review and meta-analysis of eight studies totaling 14515
women who underwent ECV, comprising 1215 with a previous CS
and 13300 without a previous CS, reported a median ECV success
rate of 74% (IQR 63%-81%) in women with a previous CS, which
was similar to a success rate of 69% (IQR 64%-83%) in women with-
out a previous CS (pooled OR 0.84; 95% Cl, 0.61-1.15).%¢ However,
the overall success rate of subsequent vaginal birth in women with

a previous CS was lower at a median point prevalence of 75% (IQR
61%-84%) compared with 92% (IQR 85%-95%) in women without
a previous CS (pooled OR 0.26; 95% Cl, 0.14-0.50). Another sys-
tematic review by Zhang and Ward®” evaluating the safety and ef-
ficacy of ECV after a previous CS included nine studies involving
1264 women. The ECV success rate ranged from 50% to 100%, with
subsequent vaginal birth rates of 50%-74.9%. There was no case of
uterine rupture. Both systematic reviews and meta-analysis con-
cluded that ECV can be performed safely in women with a previous
CS, with similar success rates when compared with women without

a previous CS.

6.3 | Induction and augmentation of labor
during VBAC

A meta-analysis of 14 cross-sectional studies that included 48457
women who attempted VBAC showed a significantly higher rate
of VBAC success in the spontaneous labor group compared with
the induced labor group (74.3% vs. 60.7%; P=0.001) and a signifi-
cantly lower rate of uterine rupture (0.7% vs. 2.2%; P=0.0003).88
The rate of uterine rupture in women using oxytocin in VBAC was
significantly higher than in women not using oxytocin (1.4% vs.
0.5%; P=0.0002). In addition, the rate of uterine rupture following
oxytocin augmentation among women with spontaneous labor was
lower than in women who were induced, although the difference
was not significant (1.7% vs. 2.2%; P=0.443).

Observational studies have reported rates of uterine rupture of
0.4%-0.52% for spontaneous labor, 0.77%-0.9% for labor induced
without prostaglandins, 0%-2.45% for labor induced with prosta-
glandins alone, 1.4% for labor induced with prostaglandins with or
without oxytocin, 1.1% for labor induced with oxytocin alone, and
0.9% for augmented labor.?%8? A Cochrane review that evaluated
methods of labor induction for women with a previous CS con-
cluded that there was insufficient evidence and the studies were
underpowered to determine the optimal method of labor induction
in women with a prior CS.7°

Based on available evidence, current guidelines recommend the
use of mechanical methods, such as amniotomy and transcervical
extra-amniotic Foley catheter, over prostaglandins for cervical rip-
ening and induction of labor in women with a previous CS.15°%6891
Misoprostol (prostaglandin E,) should not be used for cervical ripen-
ing and induction of labor because it is associated with an increased
risk of uterine rupture in women with a previous CS.1>%592 some
studies have suggested that low dose dinoprostone (prostaglan-
din E,) is a safe option for induction of labor in women undergoing
VBAC, with no appreciable increase in rates of uterine rupture or
maternal and perinatal mortality when compared with women un-
dergoing a spontaneous VBAC.73%4

Compared with induction of labor at >41weeks, induction at
39-41 weeks is associated with lower odds of CS and greater odds of
VBAC success.”>?>® Gestational age 241 weeks increases the odds

of uterine rupture.*>?’

85U8017 SUOLILLOD 3ATE81D 3 (dedl|dde ay) Aq peusencb a.e seolle O ‘88N Jo se|ni Joj AfIq1 8UIUQ A8]IM UO (SUORIPUOD-PUR-SWLB)AL0D" AB M ARe.d| 18U [UO//SANY) SUONIPUOD PUe SWB | 8L 88S *[5202/20/0€] Uo Ariqiauluo Ae|im ‘AiseAlun sniujIA Aq 90v0. 0611/200T 0T/I0p/woo- Ao |im AzeiqijeuluouABaoy/sdny wo.y pepeojumod ‘0 ‘6/7£6/8T



BARNEA ET AL.

6.4 | Assisted vaginal birth during VBAC

There is evidence to suggest that in carefully selected women un-
dergoing VBAC, a trial of low forceps or outlet forceps or vacuum
may be safely attempted by a skilled obstetrician in an operating
theater, where immediate recourse to CS can be undertaken, in case
of any complication.””?® This is discussed in detail, with recommen-
dations for practice, in FIGO's Childbirth and PPH paper on assisted
vaginal birth.

7 | REQUIREMENTS FOR VBAC

These include antenatal assessment and counseling, infrastructure

and setting, and intrapartum management.

71 | Antenatal assessment and counseling

Review of the operative notes from the previous CS is important
so that clinicians are aware of the indication for the CS, loca-
tion, type, and method of closure of the uterine incision.”” The
obstetric history and antenatal records of the patient should
also be reviewed to exclude any contraindications to VBAC and
vaginal birth. The patient should be thoroughly counseled on the
risks and benefits of VBAC versus planned repeat CS. The chance
of a successful VBAC and the risk of uterine rupture should be
evaluated before deciding whether to attempt VBAC.”? Several
prediction models for VBAC success exist but many lack external
validation and are at high risk of bias, hindering generalizability

and applicability.*°

7.2 | Required infrastructure and setting

VBAC should be performed in facilities that have resources for
24-h emergency CS, blood bank, and NICU backup owing to the
associated maternal and neonatal risks.'%!

On admission in labor, supportive one-to-one nursing/midwifery
care and continuous electronic fetal monitoring is the standard,
given that fetal heart rate abnormality is the most common sign of
uterine rupture—seen in up to 70% of cases.'>>> Other clinical fea-
tures of uterine rupture include severe abdominal pain, especially if
persisting between uterine contractions, acute scar tenderness, vag-
inal bleeding, hematuria, cessation of previously adequate uterine
contractions, loss of station of the fetal presenting part, prominent/
easily palpable fetal parts through the abdomen, maternal tachycar-
dia, hypotension, and fainting or shock.®®

Epidural analgesia is not contraindicated but an increasing de-
mand for pain relief should elicit a suspicion of uterine rupture.®®
Epidural analgesia does not appear to mask the signs and symptoms

55,102,103

of uterine rupture, and fetal heart rate abnormalities remain

the first and most common sign of uterine rupture. Furthermore,

epidural analgesia can provide more rapid unplanned intrapartum
CS of a compromised fetus than induction of general anesthesia.®* A
multicenter prospective cohort study on the effect of epidural anal-
gesia on maternal and neonatal outcomes during VBAC included 423
multiparous women underdoing VBAC, out of whom 263 women
received epidural analgesia during labor and 160 did not. The suc-
cess rate of VBAC was significantly higher in women who received
epidural analgesia compared with those who did not (85.6% vs.
69.4%; P<0.01), with no increased risks of PPH, uterine rupture, or
adverse neonatal outcomes.'®* A more recent and larger retrospec-
tive population-based cohort study including 17516 women with a
previous CS, of whom 2652 used epidural analgesia during labor and
14864 did not, also found similar neonatal outcomes for both groups

of women.1%®

7.3 | Intrapartum management

Labor progress should be assessed by the same standards as in
women with an unscarred uterus as the available evidence shows
that women attempting VBAC have similar labor patterns as women
who have not had a prior CS.1°¢1%7 Management of the second and
third stages of labor is not different in women undergoing VBAC
but there should be a low threshold for assisted vaginal birth or
emergency intrapartum CS if uterine rupture is suspected. In case
of a retained placenta, abnormal placentation should be considered.
Manual removal in such situations should be attempted in the op-
erating room if placenta accreta spectrum disorders are confirmed.
Bedside ultrasound can be used to evaluate the placentation before
manual removal.

Routine uterine exploration after VBAC is not recommended in
a hemodynamically stable patient with no abnormal vaginal bleed-
ing.55'61 However, excessive vaginal bleeding or signs of hypovo-
lemia may indicate uterine rupture and should prompt a complete
evaluation of the genital tract. If the uterus is explored and a de-
hiscence is diagnosed, and the patient is stable without abnormal
vaginal bleeding, blood analysis should be performed to exclude
intraperitoneal bleeding, which would be an indication for lapa-
rotomy and repair if confirmed. Surgical repair of asymptomatic
uterine scar dehiscence suspected by uterine exploration after
VBAC is not recommended, as it has not been shown to improve

outcomes.>>%!

8 | SUMMARY OF FIGO
RECOMMENDATIONS FOR VBAC

A. Fetal macrosomia
1. Fetal macrosomia alone is not an absolute contraindi-
cation to VBAC, but women with macrosomic fetuses
planning VBAC should be counseled regarding the higher
likelihood of failure and possible increased risk of uterine
rupture.

85U8017 SUOLILLOD 3ATE81D 3 (dedl|dde ay) Aq peusencb a.e seolle O ‘88N Jo se|ni Joj AfIq1 8UIUQ A8]IM UO (SUORIPUOD-PUR-SWLB)AL0D" AB M ARe.d| 18U [UO//SANY) SUONIPUOD PUe SWB | 8L 88S *[5202/20/0€] Uo Ariqiauluo Ae|im ‘AiseAlun sniujIA Aq 90v0. 0611/200T 0T/I0p/woo- Ao |im AzeiqijeuluouABaoy/sdny wo.y pepeojumod ‘0 ‘6/7£6/8T



BARNEA ET AL.

Wi LEYJﬁ

2. While VBAC can potentially be offered up to an estimated

fetal weight of 4500g, a fetal weight of 24000g increases
the likelihood of unsuccessful VBAC.
. Planned repeat CS should be offered when estimated fetal
weight is >4500g.
. Favorable factors that increase the likelihood of success
in women with suspected fetal macrosomia undergoing
VBAC include one previous low transverse CS for a non-
recurrent indication, a prior vaginal birth and prior VBAC,
singleton pregnancy, cephalic presentation, term gestation,
and spontaneous onset of labor.

B. Number of previous cesarean sections
5. Women with a single previous CS may be offered VBAC in

the absence of any contraindication to vaginal birth. This
should be accompanied by appropriate counseling and
close intrapartum monitoring.

. VBAC is generally not recommended after two previous
CSs. However, if a woman with two prior CSs and a vaginal
birth strongly desires a VBAC, the patient should receive
thorough counseling from a senior obstetrician on the as-
sociated risks and potential complications, including the
increased likelihood of VBAC failure, cesarean birth, and
uterine rupture. If the patient still wishes to consider VBAC,
this option may be available in some high-resource facili-
ties. These facilities must have the following prerequisites:
a. one-to-one nursing/midwifery care.

b. continuous fetal monitoring.

c. on-site availability of blood products and transfusion
services.

d. immediate access to surgical theater facilities.

e. presence of a surgeon capable of performing emergency
hysterectomy on site.

. There are limited data on the risks of uterine rupture and

overall safety to recommend VBAC in women with three

or more previous CSs. Therefore, a planned repeat CS is
recommended at three or more previous CSs.

C. Type of uterine incision for previous cesarean section

8. VBAC is safe and associated with low absolute risks of

uterine rupture in women with a previous low transverse
or low vertical uterine incision (usually described as a
vertical incision on the lower (non-contractile) uterine
segment).

. VBAC is contraindicated in women with previous classical
CS (a vertical incision on the upper (contractile) uterine seg-
ment), inverted T or J incisions, and previous incisions that
extend into the upper uterine segment. A planned repeat
CS is recommended in these cases due to the higher risk of
uterine rupture.

E. Interbirth interval

11.

12.

An interbirth interval of at least 18 months is recom-
mended for VBAC for optimal maternal and neonatal
outcomes.

Women with an interbirth interval of <18 months who
are attempting VBAC should be counseled on the
higher likelihood of unsuccessful VBAC and adverse

outcomes.

F. Prediction of uterine rupture and VBAC success

13.

14.

Routine use of antenatal lower uterine segment thick-
ness measurements for the prediction of uterine rupture
in women undergoing VBAC is not recommended, as no
ideal thickness cutoff value has been defined for clini-
cal use. Clinical applicability of lower uterine segment
thickness measurement in counseling patients whether
to attempt VBAC needs to be assessed in prospective
observational studies using a standardized method of
measurement.

Routine use of prediction models to predict VBAC success
is not recommended as many of the models lack external
validation and are at high risk of bias, hindering generaliz-

ability and applicability.

G. Multiple pregnancy

15.

16.

17.

Twin pregnancy is not an absolute contraindication to
VBAC.

VBAC can be a safe alternative to a planned repeat CS in
women with twin gestation and a history of one previous
CS with a low transverse incision in the presence of other
favorable factors for VBAC, with careful counseling and
monitoring.

A planned repeat CS is recommended for women with

higher order multiple pregnancy with a previous CS.

H. Breech presentation and external cephalic version

18.

19.

Breech presentation is not an absolute contraindication to
VBAC in women with a single fetus in breech presentation
and a history of one previous low transverse CS, who are
otherwise good candidates for VBAC.

External cephalic version can be safely attempted in
women with a singleton breech presenting fetus and a
prior low transverse uterine incision, who are good candi-

dates for VBAC and external cephalic version.

I. Induction and augmentation of labor during VBAC

20.

21.

Induction of labor is not contraindicated in women with
one previous low uterine incision, who are otherwise good
candidates for VBAC.

Women should be well informed that induction of labor
is associated with a lower VBAC success, as well as in-
creased risk of uterine rupture.

D. Method of closure of uterine incision at previous cesarean 22. When indicated in women with a previous CS, induction
section of labor should be performed between 39 and 41 weeks of
10. Single-layer closure of a previous low-segment CS is not gestation to increase the chances of success and minimize

an absolute contraindication to VBAC. the risk of uterine rupture.
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23. Mechanical methods such as amniotomy and transcervical
Foley catheter are recommended for cervical ripening and
induction of labor in women with a previous CS.

24. Misoprostol (prostaglandin E,) should not be used for cer-
vical ripening and induction of labor in women with a pre-
vious CS because it is associated with a high risk of uterine
rupture. Prostaglandins can be considered if labor induc-
tion is indicated in the second trimester.

25. Use of oxytocin for induction of labor or augmentation of
labor is not contraindicated in women undergoing VBAC.
It should, however, be used cautiously and women should
be counseled on the increased risk of uterine rupture.

J. Assisted vaginal birth during VBAC

26. In carefully selected women undergoing VBAC, a trial
of low forceps or outlet forceps, or vacuum, may be at-
tempted by a skilled obstetrician in an operating theater,
where immediate recourse to CS can be undertaken, in
case of any complication. This is discussed in detail, with
recommendations for practice, in FIGO's good practice
paper on assisted vaginal birth.

K. Facility requirements and intrapartum care during VBAC

28. VBAC should only be performed in facilities with re-
sources for 24-h emergency CS, blood bank, and NICU
backup owing to associated maternal and neonatal risks.

29. Supportive one-to-one midwifery/nursing care in labor
and continuous electronic fetal monitoring are recom-
mended, as fetal heart rate abnormality is the most com-
mon sign of uterine rupture.

30. Epidural analgesia is not contraindicated during VBAC.

31. The same standards and recommendations for evaluating
labor progress in women without a previous CS apply to
women undergoing VBAC.

32. Routine uterine exploration after VBAC is not recom-
mended in a hemodynamically stable patient with no ab-
normal vaginal bleeding.

33. Surgical repair of asymptomatic uterine scar dehiscence
suspected by uterine exploration after VBAC is not

recommended.

9 | CONCLUSION

VBAC can be an effective way to reduce the rising global CS rate.
It can be performed with low absolute maternal and neonatal risks
after one previous CS, in the absence of contraindications to VBAC
and vaginal birth.

Maternal and neonatal outcomes of VBAC after one CS are com-
parable with planned repeat CS according to available current lit-
erature, and VBAC has the advantage of obviating the short- and
long-term risks of repeat CS.

In the presence of favorable factors, success rates of VBAC
range from 60% to 80%, with a previous vaginal birth (particularly a
VBAC) being the single best predictor of success.

Measures to safely increase VBAC attempt rates should be pur-
sued globally, to stem the increasing tide of CS rates worldwide,
and to ensure women have access to truly informed choice and

decision-making.
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