1/12/22, 10:17 AM

Choosing the route of delivery after cesarean birth - UpToDate

Official reprint from UpToDate®
www.uptodate.com © 2022 UpToDate, Inc. and/or its affiliates. All Rights Reserved.

The content on the UpToDate website is not intended nor recommended as a substitute for medical
advice, diagnosis, or treatment. Always seek the advice of your own physician or other qualified
health care professional regarding any medical questions or conditions. The use of UpToDate
content is governed by the UpToDate Terms of Use. ©2022 UpToDate, Inc. All rights reserved.

Choosing the route of delivery after cesarean birth
Author: Torri D Metz, MD
Section Editor: Vincenzo Berghella, MD
Deputy Editor: Vanessa A Barss, MD, FACOG
All topics are updated as new evidence becomes available and our peer review process is complete.
Literature review current through: Dec 2021. | This topic last updated: Dec 21, 2021.

INTRODUCTION
Patients who have undergone a previous cesarean birth have the option of proceeding with a trial of
labor after cesarean (TOLAC) birth or planned repeat cesarean birth (PRCB) in a subsequent
pregnancy. Planned TOLAC may result in labor with vaginal birth (VBAC) or unplanned intrapartum
cesarean birth.
Decision-making regarding mode of birth must take into consideration the patient's personal
preferences, obstetric history, data on the risks and benefits of TOLAC versus PRCB, and availability
of TOLAC in the selected birth setting. Two major concerns that patients have when making this
decision are the chance of successful VBAC, which can be estimated with a calculator, and the
chance of uterine rupture, which is low in patients with one previous low transverse hysterotomy
incision.
This topic will review issues related to choosing the route of birth after cesarean birth, including
calculators to predict an individual's likelihood of success. Issues related to management of labor and
birth during TOLAC and issues related to repeat cesarean birth are discussed separately. (See "Trial
of labor after cesarean birth: Intrapartum management" and "Repeat cesarean birth".)
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RISKS/BENEFITS OF TOLAC VERSUS PRCB
Overview — The medical and obstetric benefits of successful TOLAC derive from avoidance of the
potential adverse outcomes associated with repeat cesarean birth, especially multiple repeat
cesarean births. Most maternal morbidity associated with TOLAC occurs when intrapartum cesarean
birth becomes necessary, which is associated with postoperative infection and other morbidities. A
less common but serious potential adverse outcome associated with TOLAC is uterine rupture, which
can be associated with serious morbidity, particularly for the neonate in whom uterine rupture can be
fatal.
Conversely, the medical and obstetric benefits of PRCB derive from avoidance of the potential
adverse outcomes associated with TOLAC, primarily uterine rupture and morbidity associated with
intrapartum cesarean birth. Thus, the benefits of TOLAC are closely related to having a successful
vaginal birth, which has lower morbidity than both planned and intrapartum cesarean birth. (See
"Cesarean birth: Postoperative issues", section on 'Complications' and "Uterine rupture: After
previous cesarean birth".)
In 2010, the National Institute of Child Health and Human Development and the Office of Medical
Applications of Research of the National Institutes of Health convened a Consensus Development
Conference to evaluate all available evidence related to TOLAC and make recommendations for
practitioners regarding the management of patients with a prior cesarean birth [1]. Their final report
summarized the state of knowledge concerning the outcomes of PRCB versus TOLAC in patients
who have undergone one or more prior cesarean deliveries. These findings and subsequent United
States data are described throughout this topic.
Large data sets from other countries are also available and report similar findings. As an example, the
Canadian Perinatal Surveillance System reported that term TOLAC in Canada between 2003 and
2015 was associated with an increased relative risk, but low absolute rate, of severe maternal
morbidity and mortality compared with PRCB (adjusted rate ratio [RR] 1.96, 95% CI 1.76-2.19; 10.7
versus 5.65 per 1000 deliveries) [2]. The same was true for neonatal morbidity (seizures, assisted
ventilation, continuous positive airway pressure) and mortality (adjusted RR 1.49, 95% CI 1.38-1.61;
20.8 versus 14.5 per 1000 deliveries).
Limitations of available evidence — No large randomized trials have been performed to provide
comparative data on outcomes of TOLAC versus PRCB; a systematic review identified only two
randomized trials involving a total of 320 participants, with minimal data on maternal and infant
clinical outcomes [3].
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It is important to recognize that many case-control and cohort studies have compared these two
routes of birth. Most of these studies reported maternal and neonatal outcomes based on the actual
route of birth rather than the intended route. When this type of analysis is performed, the outcomes of
patients who underwent cesarean birth after an unsuccessful TOLAC were grouped along with the
outcomes of women who underwent PRCB, which is a less morbid procedure and biases the findings
in favor of TOLAC. The outcomes of patients who planned PRCB but spontaneously labored and
were delivered vaginally were grouped along with the outcomes of patients who had a successful
TOLAC, which also biases findings and leads to misleading conclusions about the actual risk of
adverse events or outcomes associated with the decision to attempt TOLAC or PRCB. Analysis of
these data is also complicated by imprecise definitions and outcome measurements as well as
difficulties encountered when trying to characterize events and outcomes attributable to route of birth.
Although data from randomized trials would be ideal, it would be difficult to recruit adequate numbers
of patients willing to consent to randomization to TOLAC versus PRCB. In order to overcome this
issue, a propensity analysis was performed to simulate a randomized trial of TOLAC versus PRCB in
patients with one prior cesarean birth [4]. Propensity analyses can provide helpful insights by using
statistical techniques to balance the comparison groups; however, they are not a substitute for welldesigned prospective randomized trials. This propensity analysis found that the rates of endometritis,
operative injury, respiratory distress syndrome, and newborn infection were lower with PRCB,
whereas the rates of hysterectomy and wound complication were higher with PRCB. The authors
estimated that 62 patients (95% CI 40-138) would need to undergo PRCB to prevent one maternal
adverse outcome from TOLAC and 43 patients (95% CI 29-78) would need to undergo PRCB to
prevent one neonatal adverse outcome from TOLAC.
Maternal outcomes — The following table summarizes maternal outcomes associated with VBAC
and PRCB (

table 1); it was derived from a 2010 systematic review of 41 studies [5] and is subject

to the limitations discussed above. Selected outcomes are discussed in more detail below.
●

Uterine rupture – The incidence of uterine rupture is low (in resource-rich countries), but when
it occurs, it is often associated with TOLAC and is potentially life threatening. The National
Institute of Child Health and Human Development consensus conference panel described
uterine rupture risk in the following way [6], based on data in the 2010 systematic review [5].
Importantly, in this document, uterine rupture was defined anatomically as partial or complete
separation of the uterine wall.

• In a hypothetical group of 100,000 patients of any gestational age who undergo TOLAC,
there will be 468 cases of uterine rupture. Looked at in another way, approximately 1 in 200
TOLACs will lead to uterine rupture.
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• In a hypothetical group of 100,000 patients of any gestational age who undergo PRCB, there
will be 26 uterine ruptures.

• The types and frequencies of major maternal and neonatal outcomes of uterine rupture
would include:

- Hysterectomy: 14 to 33 percent
- Maternal death: none
- Perinatal death: 0 to 2.8 percent
The risk of rupture is higher (over 1 percent) after ≥2 prior cesareans, with induction of labor, or
after a short interdelivery interval. (See "Uterine rupture: After previous cesarean birth".)
●

Infection – Although the overall risk of maternal infection appears to be similar for TOLAC and
PRCB [5], specific risks vary by clinical setting. For example, only patients in labor are at risk for
intrapartum chorioamnionitis. VBAC has a lower frequency of postpartum infection than PRCB,
while intrapartum cesarean birth has the highest frequency of postpartum infection [7]. (See
"Intraamniotic infection (clinical chorioamnionitis)" and "Postpartum endometritis" and
"Cesarean birth: Postoperative issues", section on 'Complications'.)

●

Peripartum hysterectomy – Although some peripartum hysterectomies are performed
because of uterine rupture during TOLAC, many others are performed because of placental
attachment disorders, which are associated with prior cesarean birth: An increasing number of
cesarean births increases the risk for placenta previa and, in turn, the placenta accreta
spectrum. (See "Placenta accreta spectrum: Clinical features, diagnosis, and potential
consequences", section on 'Risk factors'.)

●

Pelvic floor disorders – PRCB avoids the potential risks and sequelae of pelvic trauma related
to labor and vaginal birth; however, the absolute benefit compared with TOLAC is unclear and
does not appear to outweigh the risks of PRCB. Pregnancy itself is the major risk factor for
future pelvic relaxation disorders. (See "Effect of pregnancy and childbirth on urinary
incontinence and pelvic organ prolapse".)

●

Convenience – For many patients, a benefit of PRCB is that scheduled birth allows them and
their family the ability to make specific work-life plans for the birth and postpartum period.
Although induction of labor can also be scheduled, TOLAC is more likely to be successful when
labor is spontaneous and thus somewhat unpredictable.
Personal benefits of VBAC include shorter hospital stay and quicker return to normal activities
compared with PRCB.
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Postpartum sterilization – Postpartum sterilization (also called permanent contraception) is
readily accomplished at cesarean birth; however, this is a minor advantage of PRCB since
sterilization can be performed after a vaginal birth and often immediately following the birth.
(See "Postpartum permanent contraception: Procedures".)

Neonatal outcomes — Data regarding the short- and long-term neonatal outcomes after TOLAC
versus PRCB are limited and subject to the limitations discussed above [1]. The 2010 systematic
review of 41 studies discussed above reported the following neonatal outcomes related to TOLAC
and PRCB [5]:
●

Perinatal mortality and neonatal mortality – Perinatal mortality and neonatal mortality rates
were higher for TOLAC than for PRCB (perinatal mortality rate: 0.13 versus 0.05 percent;
neonatal mortality rate: 0.11 versus 0.06 percent), although the absolute risk is very low.

●

Transient tachypnea of the newborn – Transient tachypnea of the newborn was more
common with PRCB compared with TOLAC (4.2 versus 3.6 percent). However, neonatal bag
and mask ventilation was used more often in infants delivered following TOLAC than in those
delivered by PRCB (5.4 versus 2.5 percent).

●

Other – Data were insufficient to determine the direction of risk for hypoxic-ischemic
encephalopathy, sepsis, trauma, neonatal intensive care unit (NICU) admission, and adverse
neurologic outcomes. However, subsequent studies have reported that the rates of suspected
and proven neonatal sepsis are higher for TOLAC than PRCB (suspected sepsis 5 versus 2
percent; proven sepsis 1 versus 0 percent) [8] and reported an increased risk of neonatal
depression and NICU admission for TOLAC versus PRCB [9,10].

FACILITY RESOURCES FOR OFFERING TOLAC
The American College of Obstetricians and Gynecologists (ACOG) recommends conducting TOLAC
in facilities that are able to perform an emergency cesarean birth in the event of a situation that is an
"immediate threat to the life of the woman or fetus" [11]. ACOG emphasized that this recommendation
was not intended to restrict access to TOLAC and recognized the difficulty of providing this type of
care, especially in rural settings. The resources necessary to perform emergency cesarean birth are
described separately. (See "Trial of labor after cesarean birth: Intrapartum management", section on
'Facility resources'.)
When resources needed for emergency cesarean birth are limited, ACOG recommends that
practitioners discuss the available resources at the planned birth facility with patients who are
considering TOLAC. After this discussion, some patients may consider an alternative birth site that
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has resources for performing an emergency cesarean birth and providing the required neonatal care
in the event of complications, some may tolerate higher levels of risk in order to pursue TOLAC at
their preferred birth facility, and some may choose PRCB. A decision to plan for TOLAC in a setting
lacking resources to perform an emergency cesarean birth should be made only after careful
consideration by the patient and their health care provider. In such instances, the discussion and plan
should be documented in the obstetric record. Discussion of birth options early in pregnancy can
facilitate transfer of care if desired by the patient and practitioner.
We agree with ACOG that TOLAC should not be attempted as a home birth.

FACTORS TO CONSIDER IN SHARED DECISION-MAKING
The decision for a TOLAC or PRCB is made by the patient in collaboration with their provider. The
discussion should begin early in the course of prenatal care and may even begin before conception.
Ongoing discussion throughout pregnancy is important as conditions may arise that alter the balance
of risks and benefits of the planned route of birth. Whenever possible, the patient's preference should
be honored [1,6].
This decision should be based upon the best available clinical evidence and involves a combination
of factors, including:
●

Availability of TOLAC at the planned birth setting (see 'Facility resources for offering
TOLAC' above)

●

Probability of VBAC (see 'Predicting the probability of VBAC' below)

• In 2013, the success rate for patients in the United States who attempted TOLAC after one
previous cesarean birth was 70.4 percent, and for those with two or more prior cesarean
deliveries, it was 51.4 percent [12]. The success rate varies among institutions and providers
and is affected by antepartum, intrapartum, and nonmedical factors [6]. Factors known to
affect TOLAC success rates and the individual patient's probability of success obviously
need to be addressed in shared decision-making.

• In a 2010 meta-analysis, the two factors that increased the odds of VBAC by at least
threefold were history of VBAC and history of vaginal birth [13]. The most important factor
associated with failed TOLAC (ie, intrapartum cesarean birth) was a prior cesarean birth for
a recurring indication, such as failure to progress. Other factors that played a role, but were
not as strongly associated with failed TOLAC, were increasing body mass index and older
maternal age. Induction of labor significantly reduced the odds of VBAC compared with
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entering labor spontaneously, but a better control group would have been patients who were
managed expectantly. (See 'Predicting the probability of VBAC' below.)
●

Benefits and significance and estimated frequency of complications with TOLAC and
PRCB, including individual patient factors that affect the risks and benefits for each birth route
(see 'Risks/benefits of TOLAC versus PRCB' above) and individual patient factors that impact
the risk of uterine rupture. (See 'Candidates for TOLAC' below.)
Unlike most medical decisions, where patients are comparing risks and benefits for themselves,
the pregnant patient must compare risks and benefits for both themself and their fetus, and the
risks and benefits for these two individuals sometimes do not align: A decision that increases
maternal risk may be associated with fetal benefit. It should be noted that most pregnant
patients are willing to tolerate a high degree of risk to themselves in exchange for zero or nearzero risk for their child [14,15], although, occasionally, the desire to achieve a natural birth can
lead to increasing the risk to their child as in the case of the out-of-hospital TOLAC [16-19].

●

Personal values, preferences, past birthing experiences, and future pregnancy plans. A
patient's decision regarding route of birth is influenced by factors other than the VBAC rate and
risk of uterine rupture.
Common reasons patients choose TOLAC include [1,6]:

• Future pregnancy plans since multiple cesarean births increase the risk for placenta
previa/accreta

• Family obligations that make a speedy return to normal activities postpartum desirable
• Desire to experience a vaginal birth
• Desire for their partners' involvement in labor and birth
Common reasons patients choose PRCB include:

• Scheduling convenience
• Ease of sterilization at the time of birth
• Fear of failed trial of labor and emergency cesarean birth
• Avoidance of labor pain
In addition, patients report that their health care providers' recommendations and preferences exert a
strong influence on their decision of whether or not to pursue TOLAC [20].

CANDIDATES FOR TOLAC
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Optimal candidates — The ideal candidates for TOLAC are patients with a high likelihood of VBAC
and a very low likelihood of intrapartum uterine rupture.
One prior low transverse uterine incision — Practitioners should obtain operative reports from
prior cesarean deliveries to document the location of the hysterotomy. There is good and consistent
evidence that a patient who has undergone only one previous cesarean birth via a low transverse
hysterotomy incision has the lowest risk of uterine scar separation during a subsequent trial of labor;
thus, TOLAC is a reasonably safe option for these patients [1,6]. In this setting, the body of evidence
suggests a VBAC rate of 60 to 80 percent [21], with an estimated uterine rupture rate of 0.4 to 0.7
percent [6,22].
Other potential candidates
Prior low vertical uterine incision — As discussed above, practitioners should obtain operative
reports from prior cesarean deliveries to determine whether a vertical uterine incision was performed
and its upper extent. If it extended into the contractile portion of the uterus, the patient should be
managed as if they had a prior classical hysterotomy and is not an appropriate candidate for TOLAC.
(See 'Prior transfundal uterine incision' below.)
If the incision did not extend into the contractile portion of the uterus, we and the American College of
Obstetricians and Gynecologists (ACOG) suggest that the provider discuss the available data on
uterine rupture with the patient and together they may reasonably choose to proceed with TOLAC
[11]. Although a literature review reported that the frequency of rupture for low vertical uterine
incisions ranged from 1.05 to 2.0 percent versus 0.4 to 0.7 percent for low transverse uterine
incisions [21], the evidence was inconclusive due to study limitations and inconsistency among the
studies.
Two prior low transverse uterine incisions — We and ACOG consider patients with two prior
cesarean births to be acceptable candidates for TOLAC, with individualized counseling that accounts
for other factors that predict the likelihood of success [11]. (See 'VBAC calculators' below.)
The likelihood of VBAC appears to be similar for patients with one versus two prior cesarean births
(65 to 85 percent) [23-26]; however, patients with more than one prior cesarean may have a slightly
higher rate of uterine rupture. In a 2010 meta-analysis of five cohort studies of uterine rupture in
patients with prior cesarean births, those undergoing TOLAC after one prior cesarean were at
significantly lower risk of rupture than patients with two prior cesareans (0.72 versus 1.59 percent,
odds ratio [OR] 0.42, 95% CI 0.29-0.60); however, the definition of rupture varied among studies [27].
Three prior low transverse uterine incisions — Individual counseling, which incorporates
future childbearing desires and likelihood of successful VBAC, is important in counseling patients with
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three or more prior cesarean births; however, only sparse data are available. In one retrospective
cohort study, 89 patients with three or more prior cesarean births underwent TOLAC; patients in this
study were as likely to have a successful VBAC as those with one prior cesarean and did not
experience higher composite maternal morbidity (uterine rupture, bowel or bladder injury, or uterine
artery laceration) [28].
Unknown type of uterine incision — The prior incision type is not always available when caring for
a patient in their subsequent pregnancy. Because most patients with a prior uterine incision for
common obstetric indications have had a low transverse hysterotomy, we and ACOG believe that
decision-making regarding TOLAC versus PRCB can often be based upon this assumption [11]. This
conclusion is supported by data from two large studies that found patients who had an unknown type
of prior incision had a similar rate of uterine rupture as those with a known prior low transverse
uterine incision [7,29]. As an example, uterine rupture occurred in 0.5 percent of patients with an
unknown scar type and 0.7 percent of patients with a known low transverse uterine incision in the
National Institute of Child Health and Human Development (NICHD) Maternal-Fetal Medicine Units
(MFMU) Network study [7].
Importantly, TOLAC should not be pursued if there is a high clinical suspicion that a prior uterine
incision was made into the upper segment of the uterus, such as when a cesarean is performed
before approximately 28 weeks or in the setting of known lower uterine segment pathology (eg, large
leiomyoma). It also should not be pursued if the patient was told that she is not a candidate for
TOLAC in the future by the clinician performing the cesarean. As an example, a prospective study
observed that over one-third of patients who underwent cesarean birth before 26 weeks had a
classical hysterotomy (34.9 compared with 7.8 percent at ≥26 weeks) [30].
Short interpregnancy interval — Delaying conception for at least 18 months following a cesarean
birth may be important to allow for adequate healing of the hysterotomy among patients planning a
TOLAC; shorter interpregnancy intervals [31], most strikingly <6 months [32], have been associated
with an increased risk for uterine rupture during TOLAC. The absolute risk of uterine rupture with
interpregnancy intervals <6 months appears to be on the order of 2 to 3 percent [32]. This risk should
be considered as part of shared decision-making when patients with a short-interpregnancy interval
are considering route of birth after cesarean birth. (See "Interpregnancy interval: Optimizing time
between pregnancies", section on 'After a cesarean delivery'.)
Pregnancy more than 40 weeks of gestation — Although studies have consistently observed that
patients who attempt TOLAC beyond 40 weeks of gestation are less likely to have a VBAC [1,33,34],
we and ACOG do not consider this gestational age a contraindication to TOLAC [11].
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A large retrospective cohort study including over 11,500 patients delivering by TOLAC at both
community and tertiary centers found similar rates of uterine rupture in those who delivered <40 and
≥40 weeks of gestation (1.0 and 1.1 percent, respectively) [34]; however, at least two reports with a
total of approximately 4100 patients described a higher risk of uterine rupture with TOLAC after 40
weeks (2 to 3 percent) [35,36].
We recommend not performing induction at 39 weeks for the sole purpose of avoiding TOLAC after
40 weeks. In a large study including over 12,600 patients, although induction at 39 weeks was
associated with a higher VBAC rate than expectant management (74 versus 61 percent), the risk of
uterine rupture was also higher (1.4 versus 0.5 percent) [37].
Twin gestation — We agree with ACOG that patients with twin pregnancies and one previous low
transverse cesarean birth are candidates for TOLAC if they have no contraindications to vaginal birth
[38]. While most studies report that patients with a twin gestation are significantly less likely to pursue
TOLAC, the overall success rate and risk of uterine rupture in this population appears to be similar to
that in singleton gestations undergoing TOLAC. (See "Twin pregnancy: Labor and delivery", section
on 'Trial of labor after previous cesarean delivery'.)
Macrosomia — We agree with ACOG that suspected fetal macrosomia (estimated fetal weight
≥4000 g) alone should not preclude the option of TOLAC [11,39]. In addition to usual factors,
clinicians should consider past birth weight(s) and outcomes and the predicted birth weight in the
current pregnancy when assessing risks of TOLAC and probability of VBAC.
For patients with no previous vaginal birth, the likelihood of VBAC falls to ≤50 percent when birth
weight increases above 4000 g [40,41]. In one study of TOLAC among such patients, newborn birth
weights <4000 g, 4000 to 4249 g, 4250 to 4500 g, and >4500 g were associated with VBAC in 68, 52,
45, and 38 percent of cases, respectively [40]. Success rates were lower if the indication for the
previous cesarean birth was cephalopelvic disproportion, failure to progress, or if the patient required
either induction or augmentation of labor during TOLAC. In contrast, patients who had a previous
vaginal birth had a ≥63 percent rate of VBAC for any of the birth weight strata.
It also should be noted that patients attempting TOLAC with no prior vaginal birth and/or newborn
birth weight >4000 g may have a higher likelihood of adverse obstetric outcomes, such as uterine
rupture [40,42,43]. In one study, such patients had a 3.6 percent rate of rupture [40]. Notably, the
overall uterine rupture rate in this study was 1.4 percent, which exceeds that in the majority of large
cohort studies and may reflect ascertainment of uterine rupture through diagnostic codes rather than
chart abstraction. Thus, this reported rate should be considered as part of decision-making regarding
TOLAC rather than utilized as a quoted probability of uterine rupture in direct patient counseling.
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Outside of the setting of TOLAC, ACOG guidelines consider cesarean birth appropriate when the
estimated fetal weight is ≥5000 g in patients without diabetes and ≥4500 g in patients with diabetes
[39].
Patients with obesity — We agree with ACOG that patients with a body mass index (BMI) ≥30
kg/m2 are potential candidates for TOLAC after consideration of the effects of individual
characteristics, such as a prior vaginal birth, on probability of VBAC and risks associated with PRCB
versus TOLAC [11]. We do not have a specific limitation related to BMI and recognize that patients
with obesity may require more time to achieve vaginal birth. (See "Obesity in pregnancy:
Complications and maternal management", section on 'Progress of labor'.)
Observational studies have consistently reported that TOLAC is less likely to result in VBAC in obese
gravidas [6,44-51]. The largest of these studies was a prospective multicenter study including 6413
obese (BMI 30 to 39.9 kg/m2) and 1638 severely obese (BMI ≥40 kg/m2) patients [47]. The rate of
failed trial of labor was 15 percent in normal-weight women, 30 percent in obese patients, and 39
percent in severely obese patients. The rate of uterine dehiscence/rupture for the three groups was
0.9, 1.4, and 2.1 percent, respectively.
No guidelines have addressed whether TOLAC should be avoided in patients with severe obesity or
at any threshold BMI. A secondary analysis of MFMU Cesarean Registry data suggests that patients
with obesity undergoing TOLAC are more likely to undergo repeat cesarean during the latent phase
despite receiving higher doses of oxytocin and a longer interval to achieve active labor [52].
Maternal diabetes — We do not consider gestational and pregestational (preexisting) diabetes a
contraindication to TOLAC. We counsel patients with these disorders that the overall rate of VBAC
appears to be lower in patients with diabetes compared with nondiabetic patients undergoing TOLAC
[46,53,54]; we discuss the potential for shoulder dystocia, especially in the setting of macrosomia;
and we consider their past birth history in assessing both their probability of VBAC and shoulder
dystocia. (See "Shoulder dystocia: Risk factors and planning delivery of high-risk pregnancies".)
Outside of the setting of TOLAC, ACOG considers cesarean birth appropriate when the estimated
fetal weight is ≥4500 g in patients with diabetes [39]. ACOG has not addressed the specific issue of
TOLAC in patients with diabetes.
Prior one- versus two-layer uterine closure — We generally do not take the technique of prior
hysterotomy closure into consideration when counseling patients about TOLAC. A retrospective
cohort study of 7683 patients attempting TOLAC using Danish birth registry data found no association
between single-layer closure and uterine rupture when compared with double-layer closure (OR 1.17,
95% CI 0.78-1.76) [55]. These findings are consistent with a prior meta-analysis (nine studies, 5810
participants) that also demonstrated no association [56]. However, observational studies have
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inherent biases, and most are underpowered for the outcome of uterine rupture. Long-term follow-up
data from patients enrolled in randomized trials are needed.
ACOG has not addressed the specific issue of prior one- versus two-layer closure when considering
whether a woman is an appropriate candidate for TOLAC.
Inappropriate candidates — TOLAC is inappropriate in patients with standard contraindications to
labor or vaginal birth (eg, placenta previa).
We agree with ACOG that the high risk of intrapartum uterine rupture during TOLAC favors PRCB in
patients with [11]:
●

Prior transfundal uterine incision

●

Prior uterine rupture

Timing of PRCB in these settings is reviewed separately. (See "Repeat cesarean birth", section on
'Timing'.)
Prior transfundal uterine incision — We do not offer TOLAC to patients with a prior transfundal
uterine incision. A transfundal uterine incision may have been made at a prior cesarean birth, during a
gynecologic surgical procedure (eg, myomectomy, uterine reconstruction because of congenital
uterine anomaly), or to gain access to the fetus for a surgical procedure.
●

Classical, T, or J incisions at cesarean birth – In a literature review, the frequency of rupture
for classical or T-shaped incisions ranged from 4 to 9 percent, which is at least twofold higher
than the upper estimate of rupture risk for low vertical incisions and more than fivefold higher
than the upper estimate of rupture risk for low transverse uterine incisions [21].
The best available data derive from a large, prospective, multicenter, NICHD MFMU Network
study of TOLAC that evaluated the outcome of patients with prior classical or either inverted T
or J incision who presented in advanced labor or declined repeat cesarean birth [7]. The uterine
rupture rate was lower than expected in this study, 1.9 percent, but still unacceptably high.

●

Transmyometrial incisions for open fetal surgery – In a retrospective study of reproductive
outcomes in subsequent pregnancies after a pregnancy in which open fetal surgery was
performed, 14 percent had a uterine dehiscence and another 14 percent had a uterine rupture
[57], making the risk of rupture unacceptably high.

●

Transmyometrial incisions to resect leiomyomas – The risk of rupture may be increased if
the uterine cavity was entered or nearly entered during a prior myomectomy or a large number
of myomas were removed. Although the overall quality of this evidence is low, the risk of rupture
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in these patients is likely unacceptably high. (See "Uterine fibroids (leiomyomas): Issues in
pregnancy", section on 'Route of delivery and timing of scheduled cesarean delivery'.)
Prior uterine rupture or dehiscence — We do not offer TOLAC to patients with a prior uterine
rupture. Patients who have experienced a previous uterine rupture confined to the lower uterine
segment are reported to have a high incidence (6 percent) of recurrent uterine rupture with labor [5862]. Those in whom the prior rupture involved the upper uterine segment have experienced a repeat
rupture rate as high as 32 percent [58]. In a 25-year literature review, 22 patients identified to have
uterine rupture subsequently became pregnant again [61]. Twenty underwent PRCB at term; the
other two patients died following catastrophic uterine rupture at 32 and 35 weeks of gestation. As
above, although the overall quality of this evidence is low, the risk of rupture in these patients is likely
unacceptably high. (See "Uterine rupture: After previous cesarean birth", section on 'Recurrence risk'
and "Uterine rupture: After previous cesarean birth", section on 'Management of subsequent
pregnancies'.)
We also do not offer TOLAC to patients with a prior uterine dehiscence, given the limitations of
available data, particularly the lack of consistent definitions for rupture versus dehiscence and the
lack of consistency in distinguishing catastrophic rupture from benign rupture or dehiscence. The
likelihood of subsequent uterine rupture with potential catastrophic outcome is unclear. ACOG has not
made specific recommendations for the management of patients with dehiscence and does not
distinguish between patients with dehiscence and those with rupture in its TOLAC guideline [11].
Special populations and other considerations
Fetal demise — The balance of risks and benefits is different in the setting of fetal demise since
PRCB has no fetal/neonatal benefit. Decision-making on the route of birth in these cases is reviewed
separately. (See "Stillbirth: Maternal care".)
Thin lower uterine segment — We do not measure uterine scar thickness because no myometrial
thickness threshold value performs sufficiently well to use in clinical practice to predict whether a
hysterotomy scar will rupture or remain intact. Studies on use of imaging techniques to predict
patients at increased risk of uterine rupture during TOLAC have had mixed results and are reviewed
separately. (See "Uterine rupture: After previous cesarean birth", section on 'Antepartum imaging of
the hysterotomy scar'.)
Breech presentation — Prior low transverse cesarean birth is not a contraindication to external
cephalic version; however, there is only limited evidence that it is safe in this population. (See
"External cephalic version", section on 'Prior low transverse cesarean birth'.)
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PREDICTING THE PROBABILITY OF VBAC
Our approach — In the author's practice, patients with a previous cesarean birth and a history of
vaginal birth (either prior vaginal birth or VBAC) are encouraged to undertake a TOLAC (assuming no
contraindications), given that the VBAC rate has been reported to be as high as 83 percent for
patients with a previous vaginal birth and 94 percent for those with a previous VBAC [13].
For patients outside of this small subset of the population, the author frequently uses a VBAC
calculator to inform them of their individual chance of achieving a vaginal birth. This can be
enlightening for patients who are unaware that they have a good chance of achieving a vaginal birth
after their previous cesarean. Many good candidates for TOLAC choose PRCB, possibly because of
lack of awareness of their chance of VBAC and the relative risks of each approach [63]. (See 'VBAC
calculators' below.)
The following observational data suggest that the morbidities of TOLAC and PRCB are equivalent
when the predicted chance of VBAC is >60 to 70 percent, but higher with TOLAC when the predicted
chance of VBAC is <60 to 70 percent [64,65]; no randomized trials have been performed.
●

A prospective cohort study including over 13,500 patients eligible for TOLAC compared rates of
major morbidity (hysterectomy or operative injury) and minor morbidity (puerperal fever, blood
transfusion, abdominal wound infection) in patients undergoing PRCB with patients undergoing
TOLAC, stratified by their likelihood of VBAC using the Maternal-Fetal Medicine Units (MFMU)
Network at entry to prenatal care calculator [64]. Patients with >70 percent likelihood of VBAC
had maternal morbidity similar to those undergoing PRCB (relative risk [RR] 0.80, 95% CI 0.51.2), while those with a calculated likelihood of VBAC <70 percent had an increased risk of
maternal morbidity (RR 2.2, 95% CI 1.5-3.1).

●

In a retrospective cohort study of 8505 patients eligible for TOLAC, maternal morbidity in the
TOLAC group was similar to that in the PRCB group when the predicted probability of VBAC
was ≥60 percent (RR 0.8, 95% CI 0.6-1.1) but was higher than the PRCB group when the
predicted probability of VBAC was <60 percent (RR 2.3, 95% CI 1.4-4.0) [65]. Neonatal
morbidity was similar between groups when the probability of VBAC was ≥70 percent (RR 1.2,
95% CI 0.9-1.5).

Neither study's composite maternal morbidity outcome included obstetric anal sphincter injury
(OASIS), which appears to be increased in patients undergoing TOLAC compared with nulliparous
patients undergoing a first vaginal birth [66-68]. Risk factors for OASIS are reviewed separately. (See
"Obstetric anal sphincter injury (OASIS)", section on 'Epidemiology and risk factors'.)
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The author uses the MFMU Network at entry to prenatal care calculator (see 'MFMU Network
calculator for use at entry to prenatal care' below) to help patients begin to make decisions regarding
their planned birth route [69]. The calculated predicted probability of VBAC is documented in the
medical record but does not replace documentation of the complete counseling session, including the
risks and benefits associated with a TOLAC. Other clinical factors that are discussed with some
patients, as clinically appropriate, include specific circumstances of the prior cesarean birth,
anticipated size of this infant, desire for future childbearing, and other individual level factors that may
influence the chance of success.
The author does not use VBAC calculator results to strongly discourage a motivated patient from
pursuing a TOLAC, given the poor negative predictive value of existing models. Many patients with a
low predicted probability of vaginal birth using a VBAC calculator will still deliver vaginally [13].
Patients who are good candidates for TOLAC but desire a repeat cesarean birth are encouraged to
keep an open mind. If these patients present in spontaneous labor prior to their scheduled cesarean
birth or are undecided at admission to the labor unit, the possibility of TOLAC can be readdressed
using an admission for birth model, such as the MFMU Network model. (See 'MFMU Network
calculator for use at admission for birth' below.)
VBAC calculators — Both clinicians and patients typically desire individualized information about (1)
the chance of VBAC and (2) the balance between the risks of maternal or fetal morbidity with TOLAC
compared with PRCB. Many calculators have been created in order to assist patients in better
understanding their individual chance of success.
The goal of TOLAC calculators and models is to predict an individual's chance of VBAC based on
their demographic and clinical risk factors [44,70-74]. The probability of VBAC is not only important as
a direct measure of outcome, but also as an indirect measure of maternal morbidity: Major maternal
morbidity is lowest in patients who have VBAC (morbidity 0.2 percent), higher in patients who
undergo PRCB (morbidity 0.8 percent), and highest in patients who have a repeat cesarean birth after
a failed TOLAC (morbidity 3.8 percent) [75].
Although a TOLAC calculator or model can predict the probability of vaginal birth, which is a key
concern of patients contemplating TOLAC versus PRCB, a variety of other factors also influence a
patient's decision regarding route of birth. These factors are not addressed by calculators and are
discussed above. (See 'Factors to consider in shared decision-making' above.)
The calculators discussed in this topic were chosen because they are widely used in practice and
were developed using a multivariable logistic regression model. However, these calculators have
several limitations, including [76,77]:
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No calculator has been prospectively validated to determine whether utilization of the calculator
actually affects patient decision-making or reduces maternal morbidity

●

No calculator has been validated in patients with multiple gestations

●

No calculator predicts patient-specific morbidity rates, such as risk of uterine rupture

MFMU Network calculator for use at entry to prenatal care — The MFMU website provides a
VBAC calculator at no cost that predicts the chance of VBAC based on information available at the
first prenatal visit [69]. The calculator includes fields for maternal age, height, weight, and
prepregnancy body mass index (BMI), obstetric history (no prior vaginal birth, prior vaginal birth only
before cesarean, prior VBAC), prior cesarean for arrest (ie, a potentially recurring indication for
cesarean birth), and treatment for hypertension (yes/no).
The MFMU Network entry to prenatal care calculator was originally created using a multivariable
logistic regression model in a prospective cohort of patients undergoing a trial of labor with a term
singleton fetus in cephalic presentation after one prior low transverse cesarean birth [44]. Of the study
population of 11,856 patients, 73 percent delivered vaginally. The overall predictive capability of the
model was fair to good, with an area under the curve (AUC) of 0.75 (95% CI 0.74-0.77). (A Receiver
Operating Characteristic curve plots true positives against false positives; a test with AUC 0.5 is
equivalent to a coin toss whereas AUC 1.0 accurately discriminates between true positives and false
positives.) The best performance was in patients with a predicted probability of vaginal birth greater
than 35 percent. Imprecision below 50 percent is unlikely to be clinically important because many
clinicians and patients consider an estimate below 50/50 a disincentive to attempt TOLAC. The
nomogram was internally validated with a subset of the initial study population [44] and several
independent retrospective cohorts [78-81] of women with one or two prior cesarean deliveries [23].
In 2021, the MFMU Network entry to prenatal care calculator was updated to not include race or
ethnicity [69]. The updated calculator has a similar AUC to the original calculator of 0.75 (95% CI
0.74-0.77). The factors predictive of VBAC were being taller and having a history of vaginal birth,
particularly having a history of VBAC. Similar to other analyses, patients with a recurrent indication for
cesarean, including arrest of descent and arrest of dilation, were less likely to have a VBAC. Patients
of older age, higher weight, and those who were being treated with medications for chronic
hypertension were also less likely to have a VBAC. This new model has not yet been validated in
other populations.
Although the MFMU Network prenatal care prediction nomogram is useful for identifying patients who
are either excellent or very poor candidates for TOLAC, it does not incorporate factors that arise later
in gestation that are known to influence the probability of VBAC.
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An UpToDate calculator (calculator 1) for predicting the probability of VBAC in patients at presentation
for prenatal care is also available, based on the same source as the MFMU calculator and yielding
the same results.
MFMU Network calculator for use at admission for birth — The MFMU Network website
previously provided a VBAC calculator that predicted the chance of VBAC based on information
available at the time of admission for birth [82]. This calculator, which included race and ethnicity, is
no longer available, in acknowledgement that the association between race/ethnicity and VBAC
success rates is not based on biologic evidence and is likely explained by other variables. A revised
calculator is under construction.
Shared decision-making model — A shared decision-making model for choosing mode of birth in
patients with a history of cesarean birth uses an existing VBAC calculator as part of the shared
decision-making process (

algorithm 1). It has been hypothesized that the number of patients

eligible for TOLAC who opt for it rather than PRCB could be increased with use of a decision support
tool that provides accurate information regarding the process and potential outcomes of both modes
of birth, an individualized assessment of their likelihood of successful VBAC, and consideration of
their values and preferences. However, the first large randomized trial (PROCEED) of a welldesigned, patient-centered decision support tool did not raise the TOLAC rate compared with usual
care (TOLAC rate 43.3 versus 46.2 percent) [83]. The multicenter trial included 1485 patients less
than 25 weeks with one prior cesarean birth and no contraindication to TOLAC. It is possible that
usual care in the academic centers where the trial was conducted was highly effective, and the tool
might be more useful in other settings. In this trial, both groups had low decisional conflict, similar
knowledge, high decision self-efficacy, and high decisional satisfaction, which indicated similar
decision quality.
Model for preterm pregnancies — Only one model predicts the likelihood of VBAC in patients who
are delivering preterm. This model was created from an existing prospectively collected cohort of
1295 patients undergoing TOLAC between 26+0 and 36+6 weeks of gestation and had an overall
VBAC rate of 76.6 percent [84]. Factors associated with increased likelihood of VBAC were diabetes,
greater cervical dilation, history of vaginal birth, and history of VBAC. Factors associated with a
decreased likelihood of VBAC were induction of labor, recurring indication for prior cesarean, and
hypertensive disease. The overall predictive capability of the model was very good with an AUC of
0.80 (95% CI 0.77-0.83). The lengthy logistic regression equation used to calculate the likelihood of
VBAC is not useful as a point-of-care resource but is available at the end of the publication.

COST-EFFECTIVENESS
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The cost-effectiveness of TOLAC depends upon the likelihood of VBAC. In a decision analytic model
with a hypothetical cohort of 100,000 patients undergoing TOLAC versus PRCB, TOLAC was costeffective when the probability of VBAC was >47.2 percent [85]. Although this model was based upon
costs in 2009, the findings are likely to continue to be valid.

SOCIETY GUIDELINE LINKS
Links to society and government-sponsored guidelines from selected countries and regions around
the world are provided separately. (See "Society guideline links: Cesarean birth".)

INFORMATION FOR PATIENTS
UpToDate offers two types of patient education materials, "The Basics" and "Beyond the Basics." The
Basics patient education pieces are written in plain language, at the 5th to 6th grade reading level, and
they answer the four or five key questions a patient might have about a given condition. These
articles are best for patients who want a general overview and who prefer short, easy-to-read
materials. Beyond the Basics patient education pieces are longer, more sophisticated, and more
detailed. These articles are written at the 10th to 12th grade reading level and are best for patients
who want in-depth information and are comfortable with some medical jargon.
Here are the patient education articles that are relevant to this topic. We encourage you to print or email these topics to your patients. (You can also locate patient education articles on a variety of
subjects by searching on "patient info" and the keyword(s) of interest.)
●

Basics topics (see "Patient education: Vaginal birth after cesarean delivery (The Basics)")

SUMMARY AND RECOMMENDATIONS
Patients who have undergone a previous cesarean birth have the option of proceeding with a trial of
labor after cesarean (TOLAC) or planned repeat cesarean birth (PRCB) in a subsequent pregnancy.
Planned TOLAC may result in labor with vaginal birth (VBAC) or unplanned intrapartum cesarean
birth. Decision-making regarding mode of birth must take into consideration the patient's personal
preferences, obstetric history, scientific data on risks and benefits of TOLAC versus PRCB, and
availability of TOLAC in the selected birth setting.
●

The medical and obstetric benefits of successful VBAC derive from avoidance of the potential
adverse outcomes associated with cesarean birth, especially multiple cesarean deliveries.
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Conversely, the medical and obstetric benefits of PRCB derive from avoidance of the potential
adverse outcomes associated with TOLAC, primarily uterine rupture and morbidity associated
with intrapartum cesarean birth. (See 'Risks/benefits of TOLAC versus PRCB' above.)
●

The decision for a TOLAC or PRCB is a shared decision made by the patient in collaboration
with their provider. This decision involves a combination of factors, including (see 'Factors to
consider in shared decision-making' above):

• Availability of TOLAC at the planned birth setting. (See 'Facility resources for offering
TOLAC' above.)

• Probability of VBAC. (See 'Predicting the probability of VBAC' above.)
• Significance and estimated frequency of complications with TOLAC and PRCB, including
individual patient factors that affect the risks and benefits for each birth route. The following
table summarizes maternal outcomes associated with VBAC and PRCB (

table 1); it was

derived from a 2010 systematic review of 41 studies and is subject to several limitations.
The maternal morbidity of TOLAC appears to be higher than that for PRCB when the
predicted chance of vaginal birth is <60 to 70 percent. (See 'Risks/benefits of TOLAC versus
PRCB' above.)

• Personal values, preferences, past birthing experiences, and future pregnancy plans.
●

A patient who has undergone only one previous cesarean birth via a low transverse
hysterotomy incision has the lowest risk of uterine scar separation during a subsequent trial of
labor; thus, TOLAC is a reasonably safe option for these patients. The body of evidence
suggests a VBAC rate of 60 to 80 percent, with an estimated uterine rupture rate of 0.4 to 0.7
percent. (See 'One prior low transverse uterine incision' above.)

●

TOLAC is inappropriate in patients with standard contraindications to labor or vaginal birth (eg,
placenta previa). We agree with the American College of Obstetricians and Gynecologists that
the high risk of intrapartum uterine rupture during TOLAC favors PRCB in patients with a prior
transfundal uterine incision or prior uterine rupture. (See 'Inappropriate candidates' above.)

●

In the author's practice, patients with a previous cesarean birth and a history of vaginal birth
(either prior vaginal birth or VBAC) are encouraged to undertake a TOLAC, given that the VBAC
rate has been reported to be as high as 83 percent for patients with a previous vaginal birth and
94 percent for patients with a previous VBAC.
For patients outside of this small subset of the population, the author frequently uses a VBAC
calculator (calculator 1) to inform them of their individual chance of achieving a vaginal birth.
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(See 'Our approach' above and 'VBAC calculators' above.)

ACKNOWLEDGMENTS
The editorial staff at UpToDate acknowledge C Edward Wells, MD, and F Gary Cunningham, MD,
who contributed to an earlier version of this topic review.
REFERENCES

1. National Institutes of Health Consensus Development Conference Panel. National Institutes of
Health Consensus Development conference statement: vaginal birth after cesarean: new
insights March 8-10, 2010. Obstet Gynecol 2010; 115:1279.
2. Young CB, Liu S, Muraca GM, et al. Mode of delivery after a previous cesarean birth, and
associated maternal and neonatal morbidity. CMAJ 2018; 190:E556.
3. Dodd JM, Crowther CA, Huertas E, et al. Planned elective repeat caesarean section versus
planned vaginal birth for women with a previous caesarean birth. Cochrane Database Syst Rev
2013; :CD004224.
4. Gilbert SA, Grobman WA, Landon MB, et al. Elective repeat cesarean delivery compared with
spontaneous trial of labor after a prior cesarean delivery: a propensity score analysis. Am J
Obstet Gynecol 2012; 206:311.e1.
5. Guise JM, Denman MA, Emeis C, et al. Vaginal birth after cesarean: new insights on maternal
and neonatal outcomes. Obstet Gynecol 2010; 115:1267.
6. Guise JM, Eden K, Emeis C, et al. Vaginal birth after cesarean: new insights. Evid Rep Technol
Assess (Full Rep) 2010; :1.
7. Landon MB, Hauth JC, Leveno KJ, et al. Maternal and perinatal outcomes associated with a trial
of labor after prior cesarean delivery. N Engl J Med 2004; 351:2581.
8. Sentilhes L, Vayssière C, Beucher G, et al. Delivery for women with a previous cesarean:
guidelines for clinical practice from the French College of Gynecologists and Obstetricians
(CNGOF). Eur J Obstet Gynecol Reprod Biol 2013; 170:25.
9. Studsgaard A, Skorstengaard M, Glavind J, et al. Trial of labor compared to repeat cesarean
section in women with no other risk factors than a prior cesarean delivery. Acta Obstet Gynecol
Scand 2013; 92:1256.
10. Fagerberg MC, Marsal K, Källen K. Neonatal outcome after trial of labor or elective cesarean
section in relation to the indication for the previous cesarean delivery. Acta Obstet Gynecol
Scand 2013; 92:1151.

https://www.uptodate.com/contents/choosing-the-route-of-delivery-after-cesarean-birth/print

20/26

1/12/22, 10:17 AM

Choosing the route of delivery after cesarean birth - UpToDate

11. ACOG Practice Bulletin No. 205: Vaginal Birth After Cesarean Delivery. Obstet Gynecol 2019;
133:e110.
12. Curtin SC, Gregory KD, Korst LM, Uddin SF. Maternal Morbidity for Vaginal and Cesarean
Deliveries, According to Previous Cesarean History: New Data From the Birth Certificate, 2013.
Natl Vital Stat Rep 2015; 64:1.
13. Eden KB, McDonagh M, Denman MA, et al. New insights on vaginal birth after cesarean: Can it
be predicted? Obstet Gynecol 2010; 116:967.
14. Sharma PS, Eden KB, Guise JM, et al. Subjective risk vs. objective risk can lead to different
post-cesarean birth decisions based on multiattribute modeling. J Clin Epidemiol 2011; 64:67.
15. Lyerly AD, Mitchell LM, Armstrong EM, et al. Risks, values, and decision making surrounding
pregnancy. Obstet Gynecol 2007; 109:979.
16. Grunebaum A, Chervenak FA. Apgar Score of 0 and Seizure/Serious Neurologic Dysfunction in
Home Births of Patients With Prior Cesarean Delivery [2]. Obstet Gynecol 2016; 127 Suppl 1:1S.
17. Cox KJ, Bovbjerg ML, Cheyney M, Leeman LM. Planned Home VBAC in the United States,
2004-2009: Outcomes, Maternity Care Practices, and Implications for Shared Decision Making.
Birth 2015; 42:299.
18. Grünebaum A, McCullough LB, Arabin B, Chervenak FA. Serious adverse neonatal outcomes
such as 5-minute Apgar score of zero and seizures or severe neurologic dysfunction are
increased in planned home births after cesarean delivery. PLoS One 2017; 12:e0173952.
19. Tilden EL, Cheyney M, Guise JM, et al. Vaginal birth after cesarean: neonatal outcomes and
United States birth setting. Am J Obstet Gynecol 2017; 216:403.e1.
20. Bernstein SN, Matalon-Grazi S, Rosenn BM. Trial of labor versus repeat cesarean: are patients
making an informed decision? Am J Obstet Gynecol 2012; 207:204.e1.
21. Sabol B, Denman MA, Guise JM. Vaginal birth after cesarean: an effective method to reduce
cesarean. Clin Obstet Gynecol 2015; 58:309.
22. Gimovsky ML, Bayer-Zwirello LA, Plevyak M. Fetal heart rate monitoring casebook.
Amnioinfusion with uterine dehiscence and fetal distress. J Perinatol 1997; 17:83.
23. Metz TD, Allshouse AA, Faucett AM, Grobman WA. Validation of a vaginal birth after cesarean
delivery prediction model in women with two prior cesarean deliveries. Obstet Gynecol 2015;
125:948.
24. Bretelle F, Cravello L, Shojai R, et al. Vaginal birth following two previous cesarean sections. Eur
J Obstet Gynecol Reprod Biol 2001; 94:23.
25. Macones GA, Cahill A, Pare E, et al. Obstetric outcomes in women with two prior cesarean
deliveries: is vaginal birth after cesarean delivery a viable option? Am J Obstet Gynecol 2005;
https://www.uptodate.com/contents/choosing-the-route-of-delivery-after-cesarean-birth/print

21/26

1/12/22, 10:17 AM

Choosing the route of delivery after cesarean birth - UpToDate

192:1223.
26. Rotem R, Sela HY, Hirsch A, et al. The use of a strict protocol in the trial of labor following two
previous cesarean deliveries: Maternal and neonatal results. Eur J Obstet Gynecol Reprod Biol
2020; 252:387.
27. Tahseen S, Griffiths M. Vaginal birth after two caesarean sections (VBAC-2)-a systematic review
with meta-analysis of success rate and adverse outcomes of VBAC-2 versus VBAC-1 and repeat
(third) caesarean sections. BJOG 2010; 117:5.
28. Cahill AG, Tuuli M, Odibo AO, et al. Vaginal birth after caesarean for women with three or more
prior caesareans: assessing safety and success. BJOG 2010; 117:422.
29. Smith D, Stringer E, Vladutiu CJ, et al. Risk of uterine rupture among women attempting vaginal
birth after cesarean with an unknown uterine scar. Am J Obstet Gynecol 2015; 213:80.e1.
30. Blanc J, Resseguier N, Goffinet F, et al. Association between gestational age and severe
maternal morbidity and mortality of preterm cesarean delivery: a population-based cohort study.
Am J Obstet Gynecol 2019; 220:399.e1.
31. Ye L, Cao W, Yao J, et al. Systematic review of the effects of birth spacing after cesarean
delivery on maternal and perinatal outcomes. Int J Gynaecol Obstet 2019; 147:19.
32. Stamilio DM, DeFranco E, Paré E, et al. Short interpregnancy interval: risk of uterine rupture and
complications of vaginal birth after cesarean delivery. Obstet Gynecol 2007; 110:1075.
33. Zelop CM, Shipp TD, Cohen A, et al. Trial of labor after 40 weeks' gestation in women with prior
cesarean. Obstet Gynecol 2001; 97:391.
34. Coassolo KM, Stamilio DM, Paré E, et al. Safety and efficacy of vaginal birth after cesarean
attempts at or beyond 40 weeks of gestation. Obstet Gynecol 2005; 106:700.
35. Kiran TS, Chui YK, Bethel J, Bhal PS. Is gestational age an independent variable affecting
uterine scar rupture rates? Eur J Obstet Gynecol Reprod Biol 2006; 126:68.
36. Hammoud A, Hendler I, Gauthier RJ, et al. The effect of gestational age on trial of labor after
Cesarean section. J Matern Fetal Neonatal Med 2004; 15:202.
37. Palatnik A, Grobman WA. Induction of labor versus expectant management for women with a
prior cesarean delivery. Am J Obstet Gynecol 2015; 212:358.e1.
38. American College of Obstetricians and Gynecologists’ Committee on Practice Bulletins—
Obstetrics, Society for Maternal-Fetal Medicine. Multifetal Gestations: Twin, Triplet, and HigherOrder Multifetal Pregnancies: ACOG Practice Bulletin, Number 231. Obstet Gynecol 2021;
137:e145.
39. Macrosomia: ACOG Practice Bulletin, Number 216. Obstet Gynecol 2020; 135:e18.

https://www.uptodate.com/contents/choosing-the-route-of-delivery-after-cesarean-birth/print

22/26

1/12/22, 10:17 AM

Choosing the route of delivery after cesarean birth - UpToDate

40. Elkousy MA, Sammel M, Stevens E, et al. The effect of birth weight on vaginal birth after
cesarean delivery success rates. Am J Obstet Gynecol 2003; 188:824.
41. Flamm BL, Goings JR. Vaginal birth after cesarean section: is suspected fetal macrosomia a
contraindication? Obstet Gynecol 1989; 74:694.
42. Zelop CM, Shipp TD, Repke JT, et al. Outcomes of trial of labor following previous cesarean
delivery among women with fetuses weighing >4000 g. Am J Obstet Gynecol 2001; 185:903.
43. Jastrow N, Roberge S, Gauthier RJ, et al. Effect of birth weight on adverse obstetric outcomes in
vaginal birth after cesarean delivery. Obstet Gynecol 2010; 115:338.
44. Grobman WA, Lai Y, Landon MB, et al. Development of a nomogram for prediction of vaginal
birth after cesarean delivery. Obstet Gynecol 2007; 109:806.
45. Landon MB, Leindecker S, Spong CY, et al. The MFMU Cesarean Registry: factors affecting the
success of trial of labor after previous cesarean delivery. Am J Obstet Gynecol 2005; 193:1016.
46. Regan J, Keup C, Wolfe K, et al. Vaginal birth after cesarean success in high-risk women: a
population-based study. J Perinatol 2015; 35:252.
47. Hibbard JU, Gilbert S, Landon MB, et al. Trial of labor or repeat cesarean delivery in women with
morbid obesity and previous cesarean delivery. Obstet Gynecol 2006; 108:125.
48. Chauhan SP, Magann EF, Carroll CS, et al. Mode of delivery for the morbidly obese with prior
cesarean delivery: vaginal versus repeat cesarean section. Am J Obstet Gynecol 2001; 185:349.
49. Carroll CS Sr, Magann EF, Chauhan SP, et al. Vaginal birth after cesarean section versus
elective repeat cesarean delivery: Weight-based outcomes. Am J Obstet Gynecol 2003;
188:1516.
50. Bujold E, Hammoud A, Schild C, et al. The role of maternal body mass index in outcomes of
vaginal births after cesarean. Am J Obstet Gynecol 2005; 193:1517.
51. Durnwald CP, Ehrenberg HM, Mercer BM. The impact of maternal obesity and weight gain on
vaginal birth after cesarean section success. Am J Obstet Gynecol 2004; 191:954.
52. Faucett AM, Allshouse AA, Donnelly M, Metz TD. Do Obese Women Receive the Necessary
Interventions to Achieve Vaginal Birth after Cesarean? Am J Perinatol 2016; 33:991.
53. Blackwell SC, Hassan SS, Wolfe HM, et al. Vaginal birth after cesarean in the diabetic gravida. J
Reprod Med 2000; 45:987.
54. Dharan VB, Srinivas SK, Parry S, et al. Pregestational diabetes: a risk factor for vaginal birth
after cesarean section failure? Am J Perinatol 2010; 27:265.
55. Hesselman S, Högberg U, Ekholm-Selling K, et al. The risk of uterine rupture is not increased
with single- compared with double-layer closure: a Swedish cohort study. BJOG 2015; 122:1535.
https://www.uptodate.com/contents/choosing-the-route-of-delivery-after-cesarean-birth/print

23/26

1/12/22, 10:17 AM

Choosing the route of delivery after cesarean birth - UpToDate

56. Roberge S, Chaillet N, Boutin A, et al. Single- versus double-layer closure of the hysterotomy
incision during cesarean delivery and risk of uterine rupture. Int J Gynaecol Obstet 2011; 115:5.
57. Wilson RD, Lemerand K, Johnson MP, et al. Reproductive outcomes in subsequent pregnancies
after a pregnancy complicated by open maternal-fetal surgery (1996-2007). Am J Obstet
Gynecol 2010; 203:209.e1.
58. Ritchie EH. Pregnancy after rupture of the pregnant uterus. A report of 36 pregnancies and a
study of cases reported since 1932. J Obstet Gynaecol Br Commonw 1971; 78:642.
59. Reyes-Ceja L, Cabrera R, Insfran E, Herrera-Lasso F. Pregnancy following previous uterine
rupture. Study of 19 patients. Obstet Gynecol 1969; 34:387.
60. Sajjad Y, Sharma SD, Thomas K. Three consecutive uterine ruptures in the same woman, each
with fetal survival. BJOG 2005; 112:1005.
61. Chibber R, El-Saleh E, Al Fadhli R, et al. Uterine rupture and subsequent pregnancy outcome-how safe is it? A 25-year study. J Matern Fetal Neonatal Med 2010; 23:421.
62. Soltan MH, Khashoggi T, Adelusi B. Pregnancy following rupture of the pregnant uterus. Int J
Gynaecol Obstet 1996; 52:37.
63. Metz TD, Stoddard GJ, Henry E, et al. How do good candidates for trial of labor after cesarean
(TOLAC) who undergo elective repeat cesarean differ from those who choose TOLAC? Am J
Obstet Gynecol 2013; 208:458.e1.
64. Grobman WA, Lai Y, Landon MB, et al. Can a prediction model for vaginal birth after cesarean
also predict the probability of morbidity related to a trial of labor? Am J Obstet Gynecol 2009;
200:56.e1.
65. Chaillet N, Bujold E, Dubé E, Grobman WA. Validation of a prediction model for predicting the
probability of morbidity related to a trial of labour in Quebec. J Obstet Gynaecol Can 2012;
34:820.
66. Hehir MP, Fitzpatrick M, Cassidy M, et al. Are women having a vaginal birth after a previous
caesarean delivery at increased risk of anal sphincter injury? BJOG 2014; 121:1515.
67. Räisänen S, Vehviläinen-Julkunen K, Cartwright R, et al. A prior cesarean section and incidence
of obstetric anal sphincter injury. Int Urogynecol J 2013; 24:1331.
68. Richter HE, Brumfield CG, Cliver SP, et al. Risk factors associated with anal sphincter tear: a
comparison of primiparous patients, vaginal births after cesarean deliveries, and patients with
previous vaginal delivery. Am J Obstet Gynecol 2002; 187:1194.
69. Grobman WA, Sandoval G, Rice MM, et al. Prediction of vaginal birth after cesarean delivery in
term gestations: a calculator without race and ethnicity. Am J Obstet Gynecol 2021; 225:664.e1.

https://www.uptodate.com/contents/choosing-the-route-of-delivery-after-cesarean-birth/print

24/26

1/12/22, 10:17 AM

Choosing the route of delivery after cesarean birth - UpToDate

70. Metz TD, Stoddard GJ, Henry E, et al. Simple, validated vaginal birth after cesarean delivery
prediction model for use at the time of admission. Obstet Gynecol 2013; 122:571.
71. Troyer LR, Parisi VM. Obstetric parameters affecting success in a trial of labor: Designation of a
scoring system. Am J Obstet Gynecol 1992; 167:1099.
72. Flamm BL, Geiger AM. Vaginal birth after cesarean delivery: an admission scoring system.
Obstet Gynecol 1997; 90:907.
73. Weinstein D, Benshushan A, Tanos V, et al. Predictive score for vaginal birth after cesarean
section. Am J Obstet Gynecol 1996; 174:192.
74. Grobman WA, Lai Y, Landon MB, et al. Does information available at admission for delivery
improve prediction of vaginal birth after cesarean? Am J Perinatol 2009; 26:693.
75. McMahon MJ, Luther ER, Bowes WA Jr, Olshan AF. Comparison of a trial of labor with an
elective second cesarean section. N Engl J Med 1996; 335:689.
76. Macones GA, Cahill AG, Stamilio DM, et al. Can uterine rupture in patients attempting vaginal
birth after cesarean delivery be predicted? Am J Obstet Gynecol 2006; 195:1148.
77. Macones GA. Clinical outcomes in VBAC attempts: What to say to patients? Am J Obstet
Gynecol 2008; 199:1.
78. Costantine MM, Fox K, Byers BD, et al. Validation of the prediction model for success of vaginal
birth after cesarean delivery. Obstet Gynecol 2009; 114:1029.
79. Yokoi A, Ishikawa K, Miyazaki K, et al. Validation of the prediction model for success of vaginal
birth after cesarean delivery in Japanese women. Int J Med Sci 2012; 9:488.
80. Chaillet N, Bujold E, Dubé E, Grobman WA. Validation of a prediction model for vaginal birth
after caesarean. J Obstet Gynaecol Can 2013; 35:119.
81. Annessi E, Del Giovane C, Magnani L, et al. A modified prediction model for VBAC, in a
European population. J Matern Fetal Neonatal Med 2016; 29:435.
82. Maternal-Fetal Medicine Units Network. Vaginal birth after cesarean [calculator]. https://mfmunet
work.bsc.gwu.edu/PublicBSC/MFMU/VGBirthCalc/vagbrth2.html (Accessed on February 15, 201
8).
83. Kuppermann M, Kaimal AJ, Blat C, et al. Effect of a Patient-Centered Decision Support Tool on
Rates of Trial of Labor After Previous Cesarean Delivery: The PROCEED Randomized Clinical
Trial. JAMA 2020; 323:2151.
84. Mardy AH, Ananth CV, Grobman WA, Gyamfi-Bannerman C. A prediction model of vaginal birth
after cesarean in the preterm period. Am J Obstet Gynecol 2016; 215:513.e1.
85. Gilbert SA, Grobman WA, Landon MB, et al. Lifetime cost-effectiveness of trial of labor after
cesarean in the United States. Value Health 2013; 16:953.
https://www.uptodate.com/contents/choosing-the-route-of-delivery-after-cesarean-birth/print

25/26

1/12/22, 10:17 AM

Choosing the route of delivery after cesarean birth - UpToDate

Topic 4479 Version 102.0

Contributor Disclosures
Torri D Metz, MD No relevant financial relationship(s) with ineligible companies to disclose. Vincenzo
Berghella, MD Consultant/Advisory Boards: ProtocolNow [Clinical guidelines]. All of the relevant financial
relationships listed have been mitigated. Vanessa A Barss, MD, FACOG No relevant financial relationship(s)
with ineligible companies to disclose.
Contributor disclosures are reviewed for conflicts of interest by the editorial group. When found, these are
addressed by vetting through a multi-level review process, and through requirements for references to be
provided to support the content. Appropriately referenced content is required of all authors and must conform to
UpToDate standards of evidence.
Conflict of interest policy



https://www.uptodate.com/contents/choosing-the-route-of-delivery-after-cesarean-birth/print

26/26

