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INTRODUCTION 

Vaginal birth after cesarean section (VBAC) is the term 

applied to women who undergo a vaginal delivery 

following cesarean delivery in prior pregnancy. Due to 

increased risk of maternal complications with repeat C-

section and safety of vaginal birth after caesarean section, 

a trial of labour for selected group of patients with a 

previous scar has become a preferred strategy.  

VBAC is associated with shorter maternal 

hospitalizations, less blood loss and fewer transfusions, 

and fewer thrombo-embolic events than C-section. Several 

reports have indicated that the absolute risk of uterine 

rupture attributable to a trial of labour is around 1 per 

1000.1 

A 60 to 70% success rate of vaginal birth after previous C-

section has been reported by many authors if the primary 

cesarean was done for nonrecurring indications.1 

There is a considerable variation in the proportion of 

women who are offered and attempt a TOLAC across 

centres. British figures indicate that among women with a 
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ABSTRACT 

Background: Vaginal birth after cesarean section (VBAC) is associated with shorter maternal hospitalizations, less 

blood loss and fewer transfusions, and fewer thrombo-embolic events than cesarean section (C-section). A 60 to 70% 

success rate of vaginal birth after previous C-section has been reported by many authors if the primary cesarean was 

done for nonrecurring indications the subsequent pregnancy 

Methods: A prospective observational study was conducted at Sassoon general hospital, Pune, India. The 100 patients 

who fulfilled the inclusion criteria were studied. Maternal and fetal outcomes were analysed. 

Results: Out of the total 100 cases with previous C-section, successful vaginal delivery was possible in 65% cases. 

Most common reason for failed attempt to vaginal delivery was failure of labour to progress (40%) followed by failure 

of induction (28.6%) and non-reassuring FHR (22.9%). Out of the total 35 cases with gestation age over 40 weeks, 

51.4% underwent C-section delivery as compared to 26.2% with gestation age of less than 40 weeks (p<0.01). Scar 

rupture was observed in only a single case out of 65 vaginal deliveries (1.5%).  

Conclusions: Our study demonstrates that the attempt at the trial of vaginal delivery following a previous C-section, 

has an good success rate. The risk of unsuccessful attempt is increased by body mass index (BMI) >25, gestation ≥40 

weeks and history of previous emergency CS while high success rate was seen with history of any vaginal deliveries. 

We thus recommend that pregnant woman with history of C-section should be given the option of trial of labour after 

caesarean (TOLAC), unless contraindicated. 
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prior C-section, 34% will successfully achieve a vaginal 

birth in the subsequent pregnancy.2 The leading 

indications for the repeat C-sections were: failure to 

progress, scar tenderness and foetal distress. There were 

no maternal and no foetal complications. They, thus 

concluded that TOLAC is a safe practice. 

Encouraging women with a prior cesarean delivery to 

attempt vaginal birth in subsequent pregnancies is the 

strategy that has been employed to address rising rates of 

a C-section. There is a need to understand variables in 

previous and present pregnancy to predict the success of 

TOLAC and to evaluate maternal and fetal outcomes 

associated with it.  

Aims and Objectives of this study were to study the feto-

maternal outcome after trial of labour after cesarean, to 

study the risk of scar rupture and scar dehiscence after a 

VBAC, to study the number of cases who have a second 

lower segment C-section (LSCS) after a previous LSCS 

after failure of TOLAC and to estimate the incidence of 

the vaginal birth after the previous lower segment C-

section. 

METHODS 

This observational prospective study was conducted in a 

tertiary care teaching hospital in the department of 

obstetrics and gynaecology. 

Various studies have shown the success of VBAC around 

65%. The exact prevalence in our study area is not known 

hence we calculated the sample size for the prevalence of 

65%. The sample size obtained was 88. So, after covering 

for 10% attrition errors and rounding off, we decided to 

take a sample of 100 cases. 

Inclusion criteria 

Pregnant women with 34 weeks or more period of 

gestation with previous one LSCS having no 

contraindications for vaginal delivery and not having any 

other high-risk factors (as Anemia, gestational 

hypertension, gestational diabetes mellitus) were included 

in the study. 

Exclusion criteria 

Recurrent indication of LSCS and inter pregnancy interval 

<12 months at time of recruitment were excluded from, the 

study. 

 

Methodology 

Study included 100 pregnant patients with previous one 

LSCS presenting in antenatal clinic that fulfilled the 

inclusion criteria and delivered in the department of 

obstetrics and gynaecology from December 2018 to 

November 2020 at B. J. government medical college and 

Sasoon general hospital, Pune. Institute ethical committee 

clearance and certification was obtained before the study 

is begun. Informed consent was also obtained from all 

eligible patients before including them in the study. 

Procedure involved and the implication of the study was 

explained to the patients in the language that they can 

understand before obtaining consent.  

The plan for delivery i.e., spontaneous or induction and the 

method of cervical ripening was decided. The patients 

were monitored in labour room by intermittent 

auscultation of FHR and vital charting for presence or 

absence of signs of scar dehiscence. 

The details of mode of delivery and neonatal outcome was 

studied. The indications and intra-op details of recruited 

patients undergoing lower segment C-section were 

recorded. The post-partum complications of the patients 

were also noted.  

Statistical analysis 

The quantitative data was represented as their mean ± SD. 

The Categorical and the nominal data was expressed as 

percentage. The t-test was used for analysing the 

quantitative data, or else non parametric data was analyzed 

by the Mann Whitney test and categorical data was 

analyzed by using the chi-square test. Pearson correlation 

co-efficient was used for computing correlation between 

quantitative variables. The significance threshold of 

p<0.05. All the analysis was carried out by using the SPSS 

software version 21.  

RESULTS 

Out of the total 100 cases with previous caesarean section, 

successful vaginal delivery was possible in 65% cases. 

Table 1: Distribution of study cases as per successful 

vaginal birth after caesarean section. 

TOLAC N Total (%) 

Successful (VBAC) 65 65 

Not successful (CS) 35 35 

Total 100 100 

Table 2: Distribution of study cases as per indication 

of caesarean delivery. 

Indication for CS N Total (%) 

Failed to progress 14 40 

Failure of induction 10 28.6 

Non reassuring FHR 8 22.9 

Change of mind 3 8.6 

Total 35 100 

Most common reason for failed attempt to vaginal delivery 

was failure of labour to progress (40%) followed by failure 

of induction (28.6%) and non-reassuring FHR (22.9%). A 

total of 3 females (8.6%) changed their mind and went for 

elective LSCS. 
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Predictors of increased success include a nonrecurring 

indication for prior caesarean delivery (e.g., breech 

presentation, placenta previa) and prior vaginal delivery. 

A history of cephalopelvic disproportion (CPD), failure to 

progress, no prior vaginal deliveries, or a prior caesarean 

delivery performed in the second stage of labor are 

negative predictors of success in a subsequent trial of 

labor. 

Several studies have examined indications for prior 

caesarean delivery as a predictor of outcome in subsequent 

TOLAC.3 In all studies, CPD had the lowest VBAC 

success rate (60-65%). Fetal distress (e.g., non-reassuring 

fetal testing) had the second lowest success rate of VBAC 

(69-73%). Nonrecurrent indications, such as breech birth, 

herpes, and placenta previa, were associated with the 

highest rates of success (77-89%). 

Failure to progress, CPD, or dystocia as indications for 

prior caesarean delivery are also associated with a higher 

proportion of patients not attempting a trial of labor after 

caesarean birth. 

Women with a successful VBAC have a higher success 

rate in a subsequent trial of labor compared with women 

whose vaginal delivery was prior to caesarean delivery.4 

In an unadjusted comparison, patients with 1 prior vaginal 

delivery had an 89% VBAC success rate compared with a 

70% success rate in patients without a prior vaginal 

delivery. In comparable comparisons controlling for 

confounding factors, odds ratios of 0.3-0.5 for rate of 

caesarean delivery are found. Among patients with a prior 

VBAC, the success rate is 93%, compared with 85% in 

patients with a vaginal delivery prior to their caesarean 

birth but no prior VBAC.5 

Only 1 study carefully examines cervical dilation at prior 

caesarean delivery. In this study, the degree of cervical 

dilation in the prior delivery is directly associated with the 

likelihood of success in a subsequent trial of labor.6 For 

example, 67% of patients who were dilated 5 cm or less at 

the time of their delivery had a successful VBAC, 

compared with 73% of patients who were dilated 6-9 cm. 

The success rate is much lower for patients whose labor 

arrested in the second stage: only 13% of patients who 

were fully dilated at the time of their prior delivery had a 

successful VBAC. In a similar study, patients who had 

their prior caesarean delivery in the first stage of labor had 

a lower rate of caesarean delivery than those who had their 

prior caesarean delivery in the second stage of labor.7 

However, in this study, 66% of patients who had a 

caesarean delivery for dystocia in the second stage had a 

successful VBAC. In present study, most common reason 

for failed attempt to vaginal delivery was failure of labour 

to progress (40%) followed by failure of induction (28.6%) 

and non-reassuring FHR (22.9%). A total of 3 females 

(8.6%) changed their mind and went for elective LSCS.  

Table 3: Association of gestation age with mode of 

delivery. 

Gestation age 

(Weeks) 

Mode of delivery 
Total 

CS Vaginal 

≤40  
17 48 65 

26.2% 73.8% 100% 

>40  
18 17 35 

51.4% 48.6% 100% 

Total 
35 65 100 

35% 65% 100% 
P<0.01. 

Out of the total 35 cases with gestation age over 40 weeks, 

51.4% underwent caesarean delivery as compared to 

26.2% with gestation age of less than 40 weeks (p<0.01).  

Increasing gestational age is associated with a decreased 

rate of successful VBAC. Three potential factors are 

related to the association of increasing gestational age with 

an increased rate of caesarean delivery: increasing birth 

weight, increased risk of fetal intolerance of labor, and 

increased need for induction of labor. However, in a recent 

study that controlled for both birth weight and 

induction/augmentation of labor, gestational age of greater 

than 41 weeks was still associated with failed VBAC.8 

Table 4: Association of BMI with mode of delivery. 

BMI (kg/m2) 
Mode of delivery 

Total 
CS Vaginal 

≤25 
21 49 70 

30% 70% 100% 

> 25 
14 15 29 

48.3% 51.7% 100% 

Total 
35 64 99 

35.4% 64.6% 100% 
P=0.046. 

Out of the total 29 cases with pre-pregnancy BMI over 25 

weeks, 48.3% underwent caesarean delivery as compared 

to 30% with BMI less than 25 kg/m2 (p<0.01).  

Table 5: Association of previous vaginal delivery with 

mode of delivery in present pregnancy. 

Previous 

vaginal delivery 

Mode of Delivery 
Total 

CS Vaginal 

No 
31 49 80 

38.8% 61.3% 100% 

Yes 
4 16 20 

20% 80% 100% 

Total 
35 65 100 

35% 65% 100% 
P=0.03. 

History of vaginal delivery was given by 20 cases. Out of 

these 20 cases, vaginal delivery in present pregnancy was 

possible in 16 cases (80%), which is significantly higher 
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than cases with no previous vaginal delivery (61.3%). 

Prior vaginal delivery appears to be protective for 

subsequent uterine rupture. A 2000 study by Zelop et al 

demonstrated that patients with a prior vaginal delivery 

had a 0.2% rate of rupture compared with 1.1% for patients 

with no prior vaginal delivery. An adjusted odds ratio 

controlling for confounding factors was 6.2.9 

Association of type of caesarean section in last 

pregnancy and mode of delivery in present pregnancy 

A significant association was observed between history of 

elective CS in the last pregnancy and successful vaginal 

birth in present pregnancy. Percentage of successful 

vaginal birth in elective cases was 75% as compared to 

43.8% in emergency cases (p<0.01).  

Table 6: Association of scar rupture and mode of 

delivery in present pregnancy. 

Scar dehiscence 

or rupture 

Mode of delivery 
Total 

CS Vaginal 

No 
35 64 99 

100% 98.5% 99% 

Yes 
0 1 1 

0% 1.5% 1% 

Total 
35 65 100 

100% 100% 100% 
P=0.46. 

Scar rupture was observed in only a single case out of 65 

vaginal deliveries (1.5%). One of the most significant risks 

women face when considering a trial of labour is that of a 

uterine rupture. This potentially fatal event may have 

significant maternal and neonatal consequences. A 

threshold of acceptable risk has been established between 

the risk reported in women with one prior C-section (0.5-

1%) and that seen in women with a history of a prior 

classic C-section (6-12%). 

Association of fetal heart rate with mode of delivery in 

present pregnancy 

Non reassuring fetal heart rate was one of the common 

reasons (8/35; 22.9%) for caesarean section in present 

study. Out of the total 13 cases with non-reassuring FHR, 

8 (61.5%) underwent C-section.  

Mean birth weight was slightly higher among babies 

delivered via caesarean section as compared to vaginally 

born babies (2.62 vs 2.54 kg; p=0.08) while no difference 

was observed among babies with respect to APGAR score 

at 1 and 5 mins (p>0.05).   

Prevalence of low birth weight was 46.2% among cases of 

vaginal delivery while it was 37.1% in cases delivered via 

C-section (p=0.37).  

Birth weight greater than 4000 gm is associated with an 

almost 4-fold higher risk of caesarean birth among 

nulliparous women. Several studies have demonstrated a 

difference in VBAC rates between patients with a birth 

weight greater than 4000 gm and those with a lower birth 

weight. In accordance with these findings, several studies 

have demonstrated a higher failure of a trial of labor with 

increasing birth weight.10 

Table 7: Mean birth weight and APGAR comparison 

among cases with and without successful vaginal 

delivery. 

Variables 
Mode of 

delivery 
N Mean SD P  

Birth 

weight 

Vaginal 65 2.54 0.33 
0.08 

CS 35 2.62 0.29 

APGAR 1 
Vaginal 65 7.88 0.83 

0.22 
CS 35 8.11 0.50 

APGAR 5 
Vaginal 65 8.89 0.97 

0.19 
CS 35 9.06 0.76 

Table 8: Association of birth weight and mode of 

delivery in present pregnancy. 

Birth weight 

(Kg) 

Mode of delivery 
Total 

CS Vaginal 

<2.5 
13 30 43 

37.1% 46.2% 43.0% 

≥ 2.5  
22 35 57 

62.9% 53.8% 57.0% 

Total 
35 65 100 

100% 100% 100% 
P=0.37 

Association of neonatal complications with mode of 

delivery in present pregnancy 

Incidence of meconium staining of liquor (9.2% vs 0%), 

IUGR (7.7% vs 2.9%) and requirement of NICU 

admission (12.3% vs 2.9%) was slightly higher in cases 

delivered vaginally as compared to cases undergoing C-

section, the difference was however non-significant 

(p>0.05).  

DISCUSSION 

Present hospital based observational study aimed to 

evaluate the success rate of trial of labor after cesarean 

section (TOLAC) and to find out the fetal and maternal 

outcome associated with success or failure of the trial. 

Study included 100 pregnant women with 34 weeks or 

more period of gestation with previous one LSCS and 

having no contraindications for vaginal delivery nor have 

any other high-risk factors (as Anemia, gestational 

hypertension, gestational diabetes mellitus).  

Success rate of VBAC 

ACOG 2010 quoted success rate of VBAC of 60-80% 

while studies by various other authors observed the 
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prevalence ranging from 40% to 90% [56-80]. In present 

study, out of the total 100 cases with previous C-section, 

successful vaginal delivery was possible in 65% cases.  

Vaginal birth after caesarean (VBAC) 

The 45-50% of women attempted VBAC in 1996, as few 

as 22% of patients with a prior cesarean delivery attempted 

the trial of labor in 2002.11 This number is drifting down 

toward the 10% mark with fewer than 8% of women 

achieving successful VBAC in 2004.12 Despite the known 

risks (0.5-1% rate of a uterine rupture), TOLAC remains 

an attractive option for many patients and leads to a 

successful outcome in a high proportion of patients.13 

ACOG guidelines 

The 2010 guidelines, based on consensus and expert 

opinion, recommend that a TOLAC should be undertaken 

at facilities capable of emergency deliveries. Because of 

the risks associated with TOLAC and complications such 

as uterine rupture that may be unpredictable, ACOG 

recommends that a TOLAC be undertaken in facilities 

with the staff immediately available to provide emergency 

care.14,15 However, when the resources for immediate 

cesarean delivery are not available, the health care 

providers and patients considering TOLAC should discuss 

the hospital’s resources and availability of the obstetric, 

paediatric, anaesthetic, and operating room staffs. 

Recognizing that the TOLAC was decreasing at 

community level and more rural hospitals, ACOG revised 

these recommendations in 2017 with an apparent goal in 

softening the recommendation for immediate availability 

of surgical teams.16 On the basis of level A evidence, the 

2017 ACOG guidelines make following 

recommendations: Most women with one prior C-section 

with a low transverse incision are candidates for VBAC 

and should be offered a TOLAC; Epidural anesthesia may 

be used as part of a TOLAC. Misoprostol should not be 

used for patients who have had a prior C-section or major 

uterine surgery. 

On the basis of level B evidence, TOLAC may be 

considered for following patients: Women with 1 previous 

C-section with a low transverse incision who are otherwise 

appropriate candidates for twin vaginal delivery; Women 

with 1 previous C-section of unknown incision type, 

unless clinical suspicion of a previous classical uterine 

incision is high; Women with 1 previous cesarean delivery 

who are otherwise appropriate candidates for twin vaginal 

delivery.  

Level B evidence was also found for the following: 

Induction of labor during TOLAC is not a 

contraindication.; in women with one prior low transverse 

uterine incision who are at low risk for adverse maternal 

or neonatal outcomes from external cephalic version and 

TOLAC, external cephalic version for breech presentation 

is not contraindicated. Continuous fetal heart rate 

monitoring is recommended during TOLAC.17 

Table 9: Predictors of VBAC success or failure.18 

Increased chance of 

success 

Decreased chance of 

success 

Prior vaginal delivery Maternal obesity 

Prior VBAC Short stature 

Spontaneous labour Macrosomia 

Favourable cervix Increased maternal age 

Pretem delivery Prolonged labour 

Non recurrent indication 

(Breech, placenta previa) 
Induction of labour 

 
Gestational age >41 

weeks 

Induction of labour 

Patients who undergo induction of labour are at a higher 

risk of C-section than women who experience spontaneous 

labour.  

Cervical examination on admission19 

Patients who present to labor and delivery with advanced 

cervical examination findings have greater success rate of 

a vaginal birth. Several components of the cervical 

examination have been investigated, which includes 

cervical dilation and cervical effacement.  

Inter-pregnancy interval 

In 1 analysis, women who had an interpregnancy interval 

of more than 18 months had an 88% chance of VBAC 

success, while women whose interpregnancy interval was 

less than 18 months had a VBAC success rate of 78%. 

Many studies have demonstrated that the smaller the 

amount of time between the cesarean delivery and the 

subsequent delivery, the higher the rate of uterine 

rupture.20 

Gestational or pre-gestational diabetes 

One study demonstrated that patients with either 

gestational DM or pregestational DM had a lower rate of a 

successful trial of labor.  

Labour 

While labour appears to be a risk factor for uterine rupture, 

many patients experience a uterine rupture prior to onset 

of labour. In a large study by using birth certificate data, 

one study found that the rate of uterus rupture before the 

onset of labor was 0.5%. Patients at greatest risk are with 

prior classical hysterotomies.21 

Induction of labour 

Induction of labour as a risk factor for uterus rupture has 

been examined over only in the past 5 years. One large 
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study, demonstrated that a uterine rupture rate of 2.3% 

seen in patients who had experienced induced labour.22,23 

Limitations 

No significant association was observed between parity 

and mode of delivery among study cases. No difference 

was observed among babies with respect to APGAR score 

at 1 and 5 mins among the study cases. 

CONCLUSION 

Our study demonstrates that the attempt at the trial of 

vaginal delivery following a previous C-section, has a 

good success rate. The risk of unsuccessful attempt is 

increased by BMI >25, gestation ≥40 weeks and history of 

previous emergency CS while high success rate was seen 

with history of any vaginal deliveries. This anticipation 

should be utilized in counseling women when offering the 

trial of labor after cesarean, and making appropriate and 

timely decision in their labor. No difference was observed 

between the successful and unsuccessful cases regarding 

maternal and neonatal complications. We thus recommend 

that pregnant woman with history of C-section should be 

given the option of TOLAC, unless contraindicated. 
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