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Abstract: Successful vaginal birth after cesarean section is more comfortable than repeat 

emergency or elective cesarean section. Antenatal examinations are important in selection for 

trial of labor, while birth management can be difficult when the patients present at emergency 

condition. But there is an increased chance of vaginal birth with advanced cervical dilation. 

This study attempts to evaluate factors associated with success of vaginal birth after cesarean 

section and to compare the maternal and perinatal outcomes between vaginal birth after cesarean 

section and intrapartum cesarean section in patients who were admitted to hospital during the 

active or second stage of labor. A retrospective evaluation was made from the results of 127 

patients. Cesarean section was performed in 57 patients; 70 attempted trial of labor. The factors 

associated with success of vaginal birth after cesarean section were investigated. Maternal and 

neonatal outcomes were compared between the groups. Vaginal birth after cesarean section 

was successful in 55% of cases. Advanced cervical opening, effacement, gravidity, parity, and 

prior vaginal delivery were factors associated with successful vaginal birth. The vaginal birth 

group had more complications (P,0.01), but these were minor. The rate of blood transfusion 

and prevalence of changes in hemoglobin level were similar in both groups (P.0.05). In this 

study, cervical opening, effacement, gravidity, parity, and prior vaginal delivery were important 

factors for successful vaginal birth after cesarean section. The patients’ requests influenced 

outcome. Trial of labor should take into consideration the patient’s preference, together with 

the proper setting.
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Introduction
Women eligible for vaginal birth after cesarean (VBAC) section have lower morbidity 

rates than women who undergo subsequent elective cesarean sections (CSs). How-

ever, women undergoing intrapartum CS have relatively higher morbidity rates.1 The 

American College of Obstetricians and Gynecologists (ACOG) provides guidelines 

for birth interventions and for treating complications that may arise during VBAC 

(eg, uterine rupture and maternal and fetal death); several studies have recommended 

various approaches to identify patients who may undergo VBAC.1–4

In Southeastern Anatolia, there is cultural resistance to CS, with most women 

insisting on vaginal birth to be able to bear more children, resulting in large families. 

Women with a history of CS mostly undergo initial labor at home and present to hos-

pitals with advanced labor to ensure vaginal delivery, opt for vaginal delivery at home, 

or present at hospitals with complications.5 This study evaluated 127 patients with a 

history of CS and without indication of prior CS who were admitted in the active or 
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second stage of labor to the Batman Women’s Health and 

Children’s Hospital in Southeastern Turkey. The results of 

repeat intrapartum CS were compared with those of vaginal 

birth. The factors governing the safety and success of a trial 

of VBAC were investigated.

Materials and methods
A retrospective evaluation was made of 127 patients with a his-

tory of CS who were admitted to the Batman Women’s Health 

and Children’s Hospital between January 2010 and May 2014, 

requesting vaginal birth while in the active or second stage of 

labor. Although all women were eligible for CS due to previ-

ous CS, CS and vaginal birth groups were identified according 

to consent for CS or no consent for CS. Trial of vaginal birth 

was performed after receiving consent from the patients insist-

ing on vaginal delivery. A CS was considered to be indicated 

when requested by the patient or when other indications such 

as uterine rupture, acute fetal distress, and obstructed labor 

were detected. The demographic characteristics and clinical 

parameters of the patients were recorded. Postpartum neonatal 

complications, Apgar scores, maternal complications, and 

transfusion ratios, were compared between the two groups. 

The factors associated with the success of VBAC were inves-

tigated. The study was approved by the ethics committee of 

Batman State Hospital, Batman, Turkey.

The statistical software programs NCSS (Number Cruncher 

Statistical System) 2007 and PASS (Power Analysis and 

Sample Size) 2008 (Kaysville, UT, USA) were used for 

statistical analysis. Age, gravidity, parity, gestational week, 

cervical dilation, effacement, infant birth weight, Apgar 

scores, and hospitalization duration were compared with the 

Mann–Whitney U-test and Student’s t-test. Comparisons of 

transfusion, neonatal and maternal complications, and labor 

stage were performed with the Yates, continuity correction 

and Fisher’s exact tests. Comparisons of hemoglobin val-

ues and the relationship between the success of VBAC and 

cervical dilation were determined with the Mann–Whitney 

U-test. The relationship between the success of VBAC and 

prior vaginal delivery was evaluated with the Mann–Whitney 

U-test, Student’s t-test and Yates’ continuity correction 

test. P,0.01 and P,0.05 were considered statistically 

significant.

Results
Of 127 patients, 57 underwent CS and 70 delivered vaginally. 

Indications for intrapartum CS are reported in Table 1. The 

success of VBAC was 55%. Cervical dilation and efface-

ment were important factors for the success of VBAC (95% 

[confidence interval] CI: 1.62–2.59 for dilation, CI: 1.06–1.14 

for effacement). Gravidity, parity, and previous vaginal birth 

were also associated factors in the success of VBAC (95% 

CI: 1.080–1.596 for gravidity CI: 1.178–1.869 for parity, and 

CI: 1.677–10.464 for previous vaginal birth) (Table 2).

While age, gravidity, parity, previous vaginal birth, 

cervical dilation, and effacement were statistically higher in 

the vaginal birth group (P,0.01), hospitalization durations 

were shorter (P,0.01). The number of cases presenting in 

the second stage of labor were significantly higher in the 

vaginal birth group (P,0.01). There were no differences in 

other parameters between the groups (P.0.01) (Table 2).

Transfusion was performed in 12.9% (n=9) of the vagi-

nal birth cases, and in 8.8% (n=5) of CS cases. This differ-

ence was not significant (P.0.05). Complications were 

observed in 27.1% (n=19) of the vaginal birth cases, and 

3.5% (n=2) of the CS cases. This difference was significant 

(P,0.01). Further examination revealed four dehiscences, 

one atony, and 14 vaginal tears in the vaginal birth group; 

and two dehiscences in the CS group. Primary repair was 

carried out on all dehiscences. No significant differences 

were determined between the neonatal complication rates 

(P.0.05). In the vaginal birth group, the mean predelivery 

hemoglobin level was 11.79±1.60 g/dL, while the mean 

postpartum hemoglobin level was 10.43±1.37 g/dL; in the 

CS group, the corresponding values were 11.90±1.39 and 

10.43±1.37 g/dL, respectively. No significant differences 

were determined between the hemoglobin measurements 

before and after delivery (P.0.05) (Table 3).

Intrauterine fetal death occurred in one patient in the 

vaginal birth group, and dehiscence of the scar line was 

determined during follow-up after vaginal delivery. No 

maternal death was observed in either group.

Discussion
In this retrospective study, the success of VBAC was 55%. 

There were no significant differences in outcome between 

delivery via intrapartum CS and delivery via vaginal birth. 

Table 1 Indication for intrapartum cesarean

Indication CS (n=57)

n (%)

Fetal distress 9 (15.8)
Patient’s request 13 (22.8)
Obstructed labor 21 (36.8)
Malpresentation 10 (17.5)
Uterine rupture 4 (7.0)

Abbreviation: cs, cesarean section.
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Cervical opening and effacement were the most significant 

factors influencing the success of VBAC, while other factors 

were gravidity, parity, and prior vaginal delivery.

Several studies have investigated factors associated 

with successful VBAC. For example, factors associated 

with a higher success rate include management by a certi-

fied midwife, presentation after a membrane rupture or in 

the active phase of labor, and greater cervical dilatation. 

Success rates have been reported to be the lowest in patients 

with meconium-stained amniotic fluid or a prolonged labor 

(.4 hours). In these studies, patients were selected according 

to certain criteria, before the onset of labor, or earlier in the 

antenatal period.1,5,6 Other studies have focused on determin-

ing patients suitable for VBAC during the antenatal period. 

Table 2 Multi-logistic regression analysis

Vaginal delivery  
(n=70)

Cesarean  
section (n=57)

P-value OR 95% confidence  
interval

Cervical opening (cm)
Min-max (median) 4–10 (9) 4–10 (5) 0.001a,* 2.056 1.62–259
Mean ± sD 8.31±2.05 5.40±1.47
Effacement (%)
Min-max (median) 50–100 (100) 50–100 (60) 0.001a,* 1.106 1.06–1.14
Mean ± sD 87.14±17.54 62.45±9.50
Age (years)
Min-max (median) 20–46 (30) 19–48 (31) 0.445b n/a n/a
Mean ± sD 29.97±5.16 30.74±6.10
Gravidity
Min-max (median) 2–9 (5) 2–13 (3) 0.001a,* 1.313 1.080–1.596
Mean ± sD 4.83±1.86 3.81±2.14
Parity
Min-max (median) 1–8 (3) 1–7 (2) 0.001a,* 1.484 1.178–1.869
Mean ± sD 3.53±1.74 2.44±1.59
Gestational age (weeks)
Min-max (median) 27–43 (40) 34–40 (40) 0.595b n/a n/a
Mean ± sD 39.23±2.23 39.04±1.77
Birth weight (g)
Min-max (median) 1,400–4,700 (3,300) 1,750–4,300 (3,300) 0.489b n/a n/a
Mean ± sD 3,284.29±544.91 3,214.74±580.78
Prior vaginal delivery
Yes 62 (88.6%) 37 (64.9%) 0.003c,* 4.189 1.677–10.464
no 8 (11.4%) 20 (35.1%)

Notes: aMann–Whitney U-test; bstudent’s t-test; cYates’ continuity correction test. *P,0.01.
Abbreviations: min, minimum; max, maximum; n/a, not assessed; Or, odds ratio; sD, standard deviation.

Table 3 comparison of transfusion, neonatal and maternal complications, and change in hemoglobin level

Vaginal delivery (n=70) Cesarean section (n=57) P-value

Transfusion
absent, n (%) 61 (87.1) 52 (91.2) 0.655a

Present, n (%) 9 (12.9) 5 (8.8)
Maternal complications
absent, n (%) 51 (72.9) 55 (96.5) 0.001a,*
Present, n (%) 19 (27.1) 2 (3.5)
Neonatal complications
absent, n (%) 65 (92.9) 54 (94.7) 0.730b

Present, n (%) 5 (7.1) 3 (5.3)
Predelivery HgB, mean ± sD 11.79±1.60 11.90±1.39 0.683c

Postpartum HgB, mean ± sD 10.21±1.63 10.43±1.37 0.414c

P-valued 0.001* 0.001*
Predelivery-postpartum change, mean ± sD (median) 1.58±1.46 (1.2) 1.47±0.76 (1.5) 0.308e

Notes: aYates’ continuity correction test; bFisher’s exact test; cstudent’s t-test; dpaired samples test; eMann–Whitney U-test; *P,0.01.
Abbreviations: HgB, hemoglobin; sD, standard deviation.
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In a study investigating 515 patients, a model was developed 

based on six definitive criteria, which had a 72% successful 

VBAC rate. Those criteria included prepregnancy body mass 

index, previous vaginal delivery, previous nonprogression of 

labor, Caucasian race, induction during the present delivery, 

and an estimated fetal weight P.90.3 Nevertheless, in cases 

where the patient presents in the active phase or second 

stage of labor and there is no data regarding the indication 

for the previous CS or antenatal history, the decision to pro-

ceed with a vaginal birth can be difficult for the physician, 

although the decision can be made more easily if delivery 

is imminent. Consistent with this, in the present study, the 

strongest factor predicting vaginal delivery was presentation 

during the advancing active or second stage, after experienc-

ing labor pains at home. All studies of cervical factors have 

found that favorable cervical factors have been significantly 

associated with a successful trial of labor. Flamm and Gei-

ger7 demonstrated that women with dilatation greater than 

4 cm on admission were significantly more likely to have 

VBAC compared with those with dilatation less than 4 cm. 

Similarly, Macones et al8 and Pickhardt et al9 showed that 

the likelihood of VBAC increased significantly with each 

centimeter increase in cervical dilation. Flamm and Geiger7 

also found that cervical effacement greater than 25% was 

associated with a significantly higher likelihood of vaginal 

delivery. Similar to Flamm and Geiger’s7 findings, McNally 

and Turner10 found that those with effacement of 100% had a 

fivefold increase in the likelihood of VBAC compared with 

those with effacement less than 100%. The current study 

demonstrated that cervical opening and effacement were 

associated with the success of VBAC (odds ratio [OR]: 2.056 

and 1.106, respectively).

Although there was no correlation between fetal factors 

and the success of VBAC in this study, gestational age and 

birth weight have been significantly associated with trial 

of labor outcome in literature. Two studies showed a nega-

tive association between gestational age and likelihood of 

VBAC. One case-control study found that for women with 

gestational age greater than 36 weeks, the likelihood of 

VBAC significantly decreased with each week.9 A retro-

spective cohort study of 2,775 women demonstrated that 

gestational age greater than 40 weeks was significantly 

associated with a decreased likelihood of VBAC compared 

with those with gestational age less than 40 weeks, for 

both spontaneous and induced labor.11 With regard to birth 

weight, two studies demonstrated that birth weight greater 

than 4,000 g was associated with a lower likelihood of 

vaginal delivery.12,13

Increasing parity was noted to be associated with an 

increase in VBAC rate.14 There is consistent evidence to 

show that a prior vaginal delivery is associated with a higher 

rate of successful VBAC compared with patients with no 

prior vaginal delivery.15–17 The current study has shown 

that women who had a prior vaginal delivery had a fourfold 

greater likelihood of VBAC (OR: 4.189). Also similar to 

other studies, gravidity and parity were found to be other 

important factors associated with the success of VBAC (OR: 

1.313 and 1.484, respectively). Southeastern Anatolia is a low 

socioeconomic area compared to other regions of Turkey. 

In this area, most women insist on vaginal birth to be able 

to bear more children, resulting in large families. Women 

with low socioeconomic status are less likely to decline trial 

of labor after cesarean.18,19 Hence the numbers of gravidity 

and parity are high. Therefore, the physician must consider 

trial of labor in such women.

When comparing vaginal delivery with elective or intra-

partum CS, VBAC appears to be safe. In a previous study of 

151 patients, 96 delivered vaginally, while the rest underwent 

a CS. Among the indications for CS, malpresentation, the 

request of the patient, suspected cephalopelvic dispropor-

tion, and a lack of knowledge of prior surgery were the most 

common reasons. The vaginal delivery group and CS groups 

each had one case of dehiscence; there were no differences 

in neonatal outcomes.14 In another study of 190 patients 

eligible for vaginal delivery, 95 had vaginal delivery, and  

1st minute Apgar scores of ,7 were common in patients 

who underwent emergency CS. However, the indications for 

emergency CS, specifically for cases of acute fetal distress, 

were not stated. Cases of maternal and fetal death and rupture 

were also not indicated.20 While there were no intergroup 

differences in transfusion, neonatal outcomes, or changes in 

hemoglobin level in the current study, one case of intrauterine 

fetal death occurred in the vaginal delivery group, in a case 

of dehiscence, as determined during follow-up after vaginal 

delivery. While complication rates were higher in the vaginal 

delivery group, vaginal tears, which are a relatively minor 

complication, appear to increase this rate.

The limitations of this study include the retrospective 

design, the absence of data on the indications for previous 

CS, and the limited number of cases. Moreover, several 

speculations arose owing to the absence of data of patients 

with prior CS who presented with complaints of rupture, fetal 

death, or massive hemorrhage after starting labor at home. 

There are six private hospitals in the province and it is thought 

that some of the missing patients might have presented at 

these hospitals. However, all the patients in this study had 
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social security coverage and were of low socioeconomic 

status with healthcare cards for the uninsured. In Turkey, 

these patients may only utilize healthcare services offered 

by state hospitals. A thorough investigation of our hospital 

archives revealed that five patients underwent repeat CS after 

presenting at hospital between January 2010 and May 2014. 

There were no maternal or perinatal deaths in these cases. 

Peripartum hysterectomy was performed in two patients for 

placenta accreta, in two patients for rupture after vaginal 

delivery, and in one patient for atony.

Although it has some limitations, the present study dem-

onstrates that the stage of labor affected the rate of VBAC. 

Patients’ request seems to affect the stage of labor during 

admission to hospital. To the best of our knowledge, there are 

no reports of patients who present during the late active phase 

or second stage, and the interesting point of this study was 

that it involved patients who opted to present at the hospital 

upon reaching the late active phase or the second stage in 

order to ensure vaginal delivery by the physician upon the 

patient’s insistence.
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