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Abstract

Background:Cesarean deliveries have been on the rise in recent decades, and as a result
the question of how to manage subsequent deliveries becomes ever more important.
Historically, repeat cesareans were thought to be the only option. However multiple studies
have shown that successful vaginal birth after cesarean (VBAC) has the lowest rate of
maternal morbidity and mortality compared to elective repeat cesarean delivery (ERCD).
The controversy lies in the risk associated with unsuccessful VBAC, which is associated
with an increased risk of uterine rupture and maternal mortality.

Objective:To compare the risks and benefits of VBAC and ERCD, examine the
characteristics of VBAC candidates to predict trial of labor after cesarean (TOLAC)
success, and comment on current recommendations for delivery management after prior
cesarean section.

Conclusion: Careful consideration on an individual basis is required to predict if VBAC
will likely be successful. Multiple medical and nonmedical factors influence the outcome
of TOLAC. However, current evidence suggests that successful VBAC should not be
considered an exception to the rule, but with prudent physicians’ guidance is a viable option
for many women with prior cesarean delivery.

Keywords: Elective Repeat Cesarean Delivery (ERCD), Repeat Cesarean Section, Risk,
Scar Dehiscence, Trial of Labor after Cesarean, (TOLAC), Uterine Rupture, Uterine Scar,
Uterine Scar Dehiscence, Uterine Window after Cesarean, Vaginal Birth After C-Section

Volume 4 Issue 6 - 2016

Shadi Rezai,' Meghan Labine,? Sri
Gottimukkala,' Steven Karp,' Lesly Sainvil,'

Guy Isidore,' Cassandra E Henderson,'
'Department of Obstetrics and Gynecology, Lincoln Medical
and Mental Health Center, USA

2St. George’s University, School of Medicine, West Indies

Correspondence: Cassandra E Henderson, CDE, Director
of Maternal Fetal Medicine, Lincoln Medical and Mental Health
Center, 234 East 149th Street, Bronx, NY, 10451,

Email Cassandra.henderson@nychhc.org

Received: July 05,2016 | Published: July 20,2016

(VBAC)

Background

Despite cesarean being a major abdominal surgery, the number of
cesarean deliveries has been increasing in recent decades in the United
States.'* The World Health Organization has stated that national
cesarean rates greater than 10-15% indicate unnecessary maternal
risk. Nevertheless the current cesarean rate in the US is 32.2% (CDC).
With this high rate of cesarean delivery the question of the route of
delivery for subsequent pregnancies becomes ever more important.

Famously, Edwin Bradford Cragin, an obstetrician in 1916,
is quoted as saying “once a cesarean, always a cesarean” and
historically this had been true.'* However, in 1980 the National
Institute of Health (NIH) and the American Congress of Obstetricians
and Gynecologists (ACOG) endorsed trial of labor after cesarean
delivery (TOLAC) leading to an increase in vaginal birth after
cesarean (VBAC) in the US.! This increase in TOLAC also revealed
an increase in TOLAC related complications, such as uterine rupture-
related maternal and fetal morbidity.> “Uterine rupture is associated
with an increased risk of severe maternal complications, such as
hysterectomy, hemorrhage, as well as severe fetal complications,
such as hypoxic ischemic encephalopathy and perinatal death”.’> The
corresponding rise in TOLAC related complications prompted a 1998
ACOG recommendation that TOLAC should only be considered in
institutions equipped for emergency care should complications occur.?
A few months after releasing this recommendation, ACOG revised the
wording from “readily available physicians” to “immediately available
physicians” to provide emergency care. This had a significant impact
on hospital policy and caused a rapid decline in the number of

institutions willing to consider TOLAC as an option for patients, as
well as introduced concerns about medical liability claims.?

The American College of Obstetricians and Gynecologists notes
that women who desire several children are not good candidates
for elective primary cesarean delivery on maternal request.® The
International Federation of Gynecology and Obstetrics and the Society
of Obstetricians and Gynaecologists of Canada, among others, state
that cesarean delivery on maternal request cannot be justified and
should not be offered.’

The 2006, National Institutes of Health State of the Science
conference concluded, “Cesarean delivery upon maternal request may
be a reasonable alternative to planned vaginal delivery. When a health
care provider cannot support this request, it is appropriate to refer the
woman to another health care provider”.?

Now the question becomes, is previous cesarean a medical
indication for a repeat caesarean?' And if the answer is “no”, then
what is the standard of care for subsequent deliveries after cesarean?
Multiple studies have been done to answer this question, assessing the
risks and benefits of VBAC versus elective repeat cesarean delivery
(ERCD) in order to better guide patient and practice decisions.
Several investigators have found that “among women with prior
cesarean delivery, the rates of maternal complications are highest
among women who attempted vaginal birth and failed (14.1%),
intermediate among women who have a planned cesarean delivery
(3.6%), and the lowest among women who attempt vaginal birth and
succeed (2.4%)”.>° Guise et al.'® reviewed 568 publications on VBAC
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vs. ERCD and reported that successful VBAC is more effective, less
expensive, and had the lowest mortality compared to ERCD. However
failed TOLAC carried the highest morbidity.'*>%!° It was concluded
that the additional risk of perinatal death from attempted VBAC was
1.4 per 10,000 (95% CI 0-9.8), and in only 5% of uterine ruptures
did the baby die. This means that 7,142 ERCD would have to be
performed to prevent one baby death.'

Ultimately it comes down to the physician’s ability to predict
whether emergent cesarean will be required after TOLAC, as this is
the real danger in attempted VBAC.?® It follows that if women could
be classified as either low-risk or high-risk for failure of attempted
VBAC, the decision of whether to offer TOLAC would be much
clearer."*® Multiple tools have been developed meant to predict the
likelihood of cesarean and uterine rupture after prior caesarean.
However because of the extensive number of factors to consider when
evaluating maternal risk, none of the current tools have been able to
definitively predict patient outcomes.'* Factors that have been found
to have a significant influence on the risk of failed attempted VBAC
include characteristics of a woman’s obstetric history, such as type of
uterine scar, single-layer versus double-layer uterine closure, number
of prior cesarean births and the indication for cesarean, number of prior
vaginal births, inter-delivery interval, and maternal age, in addition
to factors related to current labor management, including induction
or augmentation with prostaglandins or oxytocin.*!>!* Research has
continued to examine the influence of each of the listed factors on the
risk of adverse outcomes with TOLAC, and will be discussed further
in the body of this review.

Objective

Current data suggest that more studies should be done to evaluate
the risks and benefits of both VBAC and ERCD, and to identify
potential predictors of successful VBAC. In this paper we will
examine and compare the advantages and disadvantages of VBAC
versus ERCD, provide an evidence base for the safe practice of
VBAC based on patient selection, discuss preparation of patients, and
summarize current guidelines for intrapartum care.

Risks and benefits by delivery method

Benefits Of VBAC: Women who have chosen VBAC when compared
to ERCD report greater satisfaction with their delivery, often attributed
to feelings of selflessness.! They regularly have a quicker recovery
time from VBAC as compared to ERCD since there is no surgical
wound. VBAC can also be cheaper than ERCD. However the costs
are variable and in the event of an emergent cesarean after TOLAC
they can actually be more expensive. There is also a lower rate of
maternal morbidity and mortality associated with VBAC, though
these are rare even with ERCD. A successful VBAC also means it is
more likely the woman would be able to have another vaginal birth
in the future.'> All vaginal deliveries are anecdotally associated with
less maternal depression.'* Additionally, breastfeeding is more likely
to succeed with VBAC because it is easier for mothers without wound
pain and can occur in the delivery room immediately after birth. It
goes without saying that VBAC would also inherently avoid the risks
that are unique to ERCD.?

Benefits of ERCD: There are several advantages of ERCD, including
more convenient timing, certainty of outcome, and a less painful
delivery. Cesarean deliveries are scheduled, which can allow for
families to better plan for the arrival of the baby. If an extended family
member is planning on assisting with the new child but lives far away,
a known delivery date and time makes planning for their arrival much
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easier. It also allows the parents to schedule days off from work.>!*
With VBAC there is always the 30-50% chance that a repeat cesarean
will be required if trial of labor fails. Many expectant mothers and
obstetricians prefer to just have ERCD rather than risk an emergent
cesarean, as they are more dangerous than planned cesareans. Also,
with an elective cesarean there is no need to suffer the pain of
contractions as the procedure itself is done under anesthesia, so it is
relatively painless during the actual delivery.?

For women ERCD is theorized to be protective for the pelvic floor.
However this is controversial, because some of the risk of pelvic
floor weakness is due to the pregnancy itself and not the method of
delivery. It has been found to be slightly safer for babies, though the
absolute risk to the fetus in VBAC is also quite small. But the most
important advantage of ERCD is that it avoids the risk of scar rupture.
It is uncertain what the true risk of scar rupture is with VBAC, as
there are many factors that affect this risk. Several studies have been
done to examine risk factors and predictors of uterine scar rupture
in pregnancies following prior cesarean deliveries, however clear
correlations have proven elusive.'®

VBAC risks to fetus: The rate of perinatal death is 11 times higher
in VBAC than for ERCD, but this risk is shown to be equivalent to
that of a fetus of a primigravida mother.!” There is also equal risk
of adverse neonatal outcomes for small-for-gestational-age neonates
whether delivered by VBAC or ERCD.'® The absolute risk is only 4.5
per 10,000 births and the confidence limits are wide. Other sources
found that the risk of perinatal death was 0.2% for VBAC and 0.1%
for ERCD. These statistics suggest that ERCD does decrease the risk
of perinatal death, but VBAC is not proven to be more dangerous to
the fetus than a woman’s first delivery.!” There is an increased risk of
neonatal birth trauma and postpartum hemorrhage if operative vaginal
delivery, such as vacuum or forceps assisted delivery is required.
Although, these deliveries have been shown to have lower rates of
wet lung syndrome and neonatal convulsions."

Maternal risk from VBAC: A meta-analysis published in
American Family Physician found that trial of labor after cesarean
is relatively safe. Smith et al.’ found that although their model
could not definitively predict patient outcomes, data gathered while
studying its effectiveness supported the relative safety of TOLAC if
spontaneous labor occurs before 40 weeks.!?. They found that the risk
of death was 2.8 per 10,000 with trial of labor and 2.4 per 10,000
with elective cesarean. Significantly, no maternal deaths in their study
were attributed to scar rupture.'*? There is a significant amount of
confusion in the literature over the definition of uterine scar rupture,
which contributes to the difficulty in determining its risk during
VBAC. The rate of asymptomatic scar rupture has been shown to be
the same for VBAC or ERCD in some studies. Overall the rate of
uterine scar rupture is approximately 0.5% or 1 in 200, although, some
sources have reported it as low as 0.3% or as high as 1.5%.2°?' The
largest combined study reported 0.35% risk of uterine scar rupture.

Occasionally hysterectomy is required after trial of labor, with
a reported risk of 3.4 per 10,000. Statistically, this means that 2941
ERCD would need to be performed to prevent one hysterectomy
after trial of labor.'®?° Delivery is never without risk of potential
complications. Through careful records analysis of these risks,
obstetricians and mothers can make thoughtful decisions regarding
methods of delivery and standards of care. The maternal death rate
with all vaginal births is 1 per 10,000, compared to 4 per 10,000 for
cesarean section. The maternal death rate with elective cesarean is
2 per 10,000 versus the maternal death rate with a normal vaginal
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birth of 0.5 per 10,000.> This means that normal vaginal births are
associated with the least maternal deaths, and overall cesarean sections
are associated with the most. This does not however take into account
the indication for the cesarean section, and includes those performed
due to obstetric emergencies.

Patient selection for VBAC

It has been shown that women with a 60-70% chance of TOLAC
success have no greater morbidity if they undergo TOLAC than if
they undergo an ERCD.?*** This fact emphasizes the importance of
evaluating candidates for VBAC. Patient selection should be based on
several factors, both medical and nonmedical. Medical considerations
include indication, incision type, and number of previous cesarean
sections, physical factors such as advanced cervical opening,
effacement, and labor progression, along with obstetric history like
gravidity, parity, and prior vaginal delivery.>?!?»-% Several studies
have also shown that maternal demographic factors such as age,
weight, height, and ethnicity play a role in predicting VBAC success
as well #1144 Some nonmedical factors to consider include, patient
preference, provider comfort with the method of delivery, and delivery
unit rates of successful VBAC.*

The indication for previous cesarean is important in determining
the risk of complications in following deliveries. If the reason for
prior cesarean was cephalopelvic disproportion, for example, there is
a 50-75% chance of successful VBAC, since this is dependent on the
size of the child, which varies for each pregnancy. The size of the
mother’s pelvis and the fetus may have a significant influence on a
successful VBAC, which supports the importance of accuracy of fetal
size estimates.'??%%

Records indicate that VBAC has a >90% success rate if there
have been prior vaginal births.”?"*> One study showed that out of 938
successful VBAC patients, 33.8% had a previous successful VBAC
and 6.5% of those who failed VBAC had a previously successful
VBAC (p< 0.001). The authors found that women with a history of
previous VBAC were 7 times more likely to have subsequent VBAC
success. '

Patients with multiple previous cesareans are reported to be more
at risk for surgical complications, abnormal placenta implantation
(placenta previa, placenta accreta), and scar rupture than women
with only one prior caesarean.’** Tahseen & Griffith*® conducted a
systematic analysis of available data and meta-analysis, and found
that overall success for VBAC was 71.1%. They reported the risk of
scar rupture to be 1.36% and perinatal risk to be 0.09% for VBAC
after more than one previous cesarean, both of which are 3 times
greater than VBAC after once prior cesarean. They also found that the
overall maternal mortality was the same as that for ERCD.?® Another
study done by Cahill et al.** of 89 women in a retrospective cohort,
concluded that VBAC success after >2 prior cesareans was 79.2%,
with no cases of uterine rupture, and equal rates of overall maternal
morbidity when compared to ERCD.%3*

Other factors, such as dilation and gestation at previous cesarean
delivery play a role in likelihood of successful outcomes of VBAC.
Engagement and cervical ripening are best assessed at the onset of
labor, and can guide decisions regarding attempting VBAC. If during
trial of labor progress in dilatation and descent are not observed,
VBAC may not be the right choice for that patient. When counseling
a mother, it is important to make the distinction between attempting
VBAC when labor onset is spontaneous versus when labor needs to
be induced.>"?
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Many vaginal deliveries require induction of labor with either
oxytocin or prostaglandin E2 (PGE2), and it is essential to understand
the safety of these methods of induction before using them on
women with prior cesarean sections. Overall, the risk of uterine
rupture after induction of labor in women with previous cesarean
delivery is low. It is noted though, that studies have shown that the
risk of uterine rupture, however small, is about 1.6 times higher in
women whose labor is induced compared to those who enter labor
spontaneously.*#¢4” Miller et al.>® found that women who undergo
induction with 2 prior CS have a 65% chance of achieving VBAC,
which is similar to the 69% success rate of women with only 1 prior
CS.% In a study evaluating the rates of successful VBAC and uterine
rupture rates among women whose labor was induced and women
who entered labor spontaneously, it was determined that induction
of labor with PGE2 resulted in significantly higher rates of uterine
scar rupture.”*3037 The study was conducted by Ravasia et al.**
who reported scar rupture rate after spontaneous labor as 0.45%
versus induced labor 1.4%. Prostaglandin E2 (PGE2) induction was
associated with scar rupture rate that was 6 times higher than the rate
in women with spontaneous labor. Women who had Foley catheter
induction due to unripe cervices had the lowest rate of rupture, 0.7%.%
There is no significant difference in the rate of scar rupture between
oxytocin and misoprostol in the literature [36]. Therefore, it can be
deduced that should labor require induction, oxytocin or misoprostol
are the more prudent methods to be chosen by providers to achieve
the best outcomes.

Additionally, Grantz et al.* studied labor patterns in women
attempting vaginal birth after cesarean with normal outcomes
and found that labor duration for TOLAC was slower compared
to nulliparous labor, particularly for induced labor.* This data is
significant for decision making by obstetricians when TOLAC
becomes prolonged, and it must be decided whether to induce labor or
perform emergent cesarean delivery.

Timing is an important consideration for predicting successful
VBAC. A study done by Bujold et al.*® recorded that in VBAC
attempted <12 months after previous cesarean 4.8% resulted in scar
rupture, 2.7% ruptured for those between 13-24 months status post
cesarean, and 0.9% ruptured for those attempted after 25 months.*
Bujold et al.’' repeated their study 8 years later to better pinpoint
the minimal amount of time between prior cesarean and successful
VBAC. They found that the risk for uterine scar rupture is 2-3
times higher if VBAC attempted <18 months since prior cesarean.
However, the risk of rupture between 18-24 months and >24 months
was comparable, 1.9% and 1.3% respectively. It was also noted there
is a 7-fold increased rate of rupture if the previous cesarean was a
single layer closure.’!

Studies indicate that the surgical details of the previous cesarean
are significant when considering a woman for VBAC. Blumenfeld
et al.*> concluded in their 2010 study that women who had single
layer closure at their previous cesarean had a 7-fold increased risk
of bladder adhesions regardless of any other variation in surgical
techniques.* Classical and T incisions from prior cesarean sections
are associated with a 10% risk of rupture.'*

These findings suggested that increased risk of uterine scar rupture
in women with multiple previous cesareans or recent cesareans could
be attributed to uterine tissue weakness or adhesions. To investigate
this theory, Rozenberg et al.?’ studied 642 women with ultrasound,
measuring the thinnest portion of the lower segment against a filled
bladder, before attempting VBAC. Their study found that uterine
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thickness >4.5mm had no events of uterine rupture or dehiscence,
3.6mm-4.5mm had 2% rate of scar rupture, 2.6mm-3.5mm had 10%
rate of scar rupture, and <2.6mm had a 16% rate of scar rupture.
These results suggested that uterine wall thickness should be assessed
prior to deciding to attempt VBAC. However this can be difficult to
ascertain especially in obese women.?’#

Women with BMI >35 or who weigh >135Kg are less likely
to have a successful VBAC and more likely to suffer infectious
morbidities.*!14*44 Carroll et al.* studied 70 women and found
that VBAC was most successful for women <200lbs (81.8%), and
least successful for women >3001bs (13.3%).** They also found that
women weighing >3001Ibs had a 39% infection rate, compared to the
5.7% infection rate in women <2001bs.*

Similarly, there is evidence of declining uterine performance with
increased age at first labor. In a study of 1750 women without prior
vaginal delivery, Bujold et al.*! found that patient who were 35 years
or older are more prone to have a failed TOLAC after prior cesarean
delivery.!'#! [paper 2] suggests that the influence of maternal age on
the risk of emergent cesarean after TOLAC may be overcome by the
protective benefit of prior vaginal birth.>!> Interestingly, there have
not been any studies about the relationship between family history
and labor performance.
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It is important not to overlook the influence of psychological
factors on the patient also. A successful VBAC is more likely when
the patient shows willingness and drive to deliver vaginally, and has
adequate psychosocial support. In a study by Bernstein et al. it was
shown that women were poorly educated about the risks and benefits
of TOL and ERCD, and ultimately choose the mode most preferred
by their care-provider.??** For this reason it has been suggested by
Fargerberg et al.? in their 2015 study that delivery unit specific rates
of VBAC and ERCD should be taken into account when counseling a
woman about delivery options, as the experiences of their obstetrician
and the traditions of the specific delivery ward carry great influence
on delivery success.??

Uterine rupture and TOLAC

A prior uterine incision is a risk factor for uterine rupture or uterine
dehiscence. Incisions are from myomectomies or Hysterotomy at the
time of Cesarean delivery Location of the prior uterine incision is a
factor that markedly affects the chance of uterine rupture. Most cases
of uterine rupture occur in patients who are attempting a trial of labor
after Cesarean (TOLAC). It is important to select the right patient for
a TOLAC based on her individual risk factors*® (Tables 1 & 2).

Table | Selected Clinical Factors Associated with Trial of Labor After Previous Cesarean Delivery (TOLAC) Success'?

Increased probability of success for TOLAC/VBAC (Strong predictors)

I. PriorVaginal Birth
2.  Spontaneous Labor

3. Factors that increase the chance of successful Vaginal Birth After Cesarean (VBAC) include previous vaginal delivery, previous
VBAC, previous cesarean delivery for non-vertex presentation, and spontaneous onset of labor.

Decreased probability of successful Vaginal Birth After Cesarean (VBAC) (Other predictors)

Increased Maternal Age /Advanced Maternal Age (AMA)
Non-white Ethnicity

Gestational Age greater than 40 weeks

Maternal Obesity

Preeclampsia

Short interpregnancy Interval

Increased Neonatal Birth Weight

O N AW —

Recurrent Indication for Initial Cesarean Delivery (labor dystocia)

Table 2 Contraindication to Trial of Labor After Cesarean Section (TOLAC)
include, but not limited to the following situations

Vasa previa or complete placenta previa

Transverse fetal lie

Umbilical cord prolapse

Previous classical cesarean delivery

Active genital herpes infection

Previous myomectomy entering the endometrial cavity

cUhwn -

Most women with a history of one previous low transverse
Cesarean are candidates for a Trial of Labor after Previous Cesarean
section (TOLAC). Women with 2 prior Cesarean, low vertical
incision, and twin gestation, are candidates as well. Those with high
risk for complications, such as history of prior classical or T-incision,
prior uterine rupture, and extensive trans-fundal surgery, and other
conditions that prohibit vaginal delivery such as placenta previa, are
not. Another important factor to consider is whether or not the hospital
has appropriate facilities/resources in place in order to perform
emergency Cesarean if needed (and to care for the neonate).*

If suspected, uterine rupture requires immediate abdominal
exploration. Repair of the uterine defect and achieving hemostasis is
goal, but hysterectomy may be necessary for uncontrolled bleeding.

Risks of rupture differ by incision types. Low transverse incisions have
the best prognosis, with scar separation rates of 0.2 to 1.5 percent.
Classical and T-shaped incisions carry a significantly higher risk of
up to 9%. Low vertical incisions not involving the fundus have a risk
of rupture between 1 and 7%. Other factors that increase the risk of
uterine rupture include two or more prior cesarean deliveries, induced
or augmented labor, and delivery at 37 or more weeks’ gestation.*

Discussion

The ACOG practice bulletin states that, “most women with
one previous cesarean delivery with a low-transverse incision are
candidates for VBAC and should be counseled about VBAC and
offered trial of labor™?! based on good and consistent scientific
evidence. It is also acknowledged that epidural analgesia for labor is
acceptable during TOLAC, and misoprostol is not to be used for third
trimester cervical ripening or labor induction in women with previous
cesarean delivery or major uterine surgery.*’

Women with vertical or lower segment incisions that do not extend
into the fundus are also candidates for VBAC, however the data
supporting this is limited and inconsistent. ACOG practice bulletin
does not cite support for use of prostaglandins for cervical ripening
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or labor induction in women with a previous cesarean. As per general
consensus, VBAC should be attempted in institutions equipped to
respond to emergencies with physicians immediately available to
provide emergency care, due to the catastrophic nature of uterine
rupture.”! Ultimately the decision to attempt VBAC or undergo an
ERCD should be made by the patient and her physician after thorough
counseling of the risks and benefits of VBAC, many of which have
been outlined in this paper. Of course the patient’s medical records
should reflect the counseling received by the patient and the patient’s
wishes. ACOG supported guidelines reflect a relative contraindication
of VBAC in women with a previous classical uterine incision or
extensive trans-fundal uterine surgery.

Conclusion

Trial of labor should be recommended to all women who have
had only one previous cesarean section, except for: previous classical
or T uterine incision, more than one cesareans has been performed,
previous hysterotomy or full thickness myomectomy, previous
uterine rupture, any contraindications to labor in this pregnancy
(e.g. placenta previa, transverse lie, etc.), or if previous cesarean was
performed for failure to progress in the active phase of labor. These
guidelines are suggested by evidence gathered from the literature and
recommendations by experts in the field. However decisions should
be made by physicians and patients on a case-by-case basis. Twins,
suspected fetal macrosomia, and diabetes are not contraindications
for VBAC. Parents who are planning VBAC require one-on-one
preparation, and should be presented with individualized evaluation
of the maternal and fetal risks for that pregnancy specifically. Once the
parents have been presented with detailed risks and benefits of VBAC
versus ERCD, their decision should be respected and documented.
Should induction of labor be necessary in VBAC, membrane
sweeping, AROM, and oxytocin can be offered during working hours
at 39-41 weeks gestation, along with cervical ripening with Foley, but
not PGE2. If the patient is admitted in spontaneous labor, she should
be evaluated by an obstetrician within 2 hours and be on continuous
maternal and fetal monitoring. Cesarean delivery is recommended if
there is failure to progress, indicated by <1 cm per hour dilatation
over >4 hours or no head descent with >60 minutes active pushing
in the 2nd stage. Alternatively, assisted delivery may be attempted as
obstetrically warranted.
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