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ABSTRACT
Objectives: The aim of this study was to evaluate the trial of labor after caesarean (TOLAC) outcomes and determine its 
reliability by comparing it with elective repeat caesarean delivery (ERCD) and vaginal delivery.

Material and methods: For this purpose, the outcomes of patients aged 18–40 years who had 57 TOLACs, 72 vaginal 
deliveries, and 60 elective caesarean sections in Ankara Koru Hospital between January 1, 2019, and January 1, 2022 
were compared. 

Results: Gestational age was lower in the normal vaginal delivery (NVD) group than in the elective caesarean section and 
vaginal birth after caesarean delivery (VBAC) groups (p < 0.0005). The birth weight was statistically significantly lower in  
the NVD group than in the elective caesarean section and VBAC groups (p < 0.0002). No statistically significant correlation 
was found between the BMI values in all three groups (p < 0.586). There was no statistically significant difference between 
the groups in terms of pre- and post-natal haemoglobin and APGAR scores (p < 0.575) (p < 0.690) (p < 0.747). The rate of  
epidural and oxytocin use was higher in the NVD group than in the VBAC group (p < 0.001) (p < 0.037). There was no 
statistically significant correlation between the birth weights of the infants in the TOLAC group and failed VBAC (p < 0.078). 
No statistically significant correlation was observed between the use of oxytocin for induction and failed VBAC (p < 0.842). 
There was no statistically significant correlation between epidural anaesthesia and failed VBAC (p < 0.586). A statistically 
significant correlation was found between gestational age and caesarean section as a result of a failed VBAC (p < 0.020).

Conclusions: The main reason for not preferring TOLAC continues to be uterine rupture. It can be recommended to 
eligible patients in tertiary centers. Because even when the factors increasing the success of VBAC were excluded, the 
rate of successful VBAC remained high. 
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INTRODUCTION 
The World Health Organization (WHO) has determined 

the ideal rate for caesarean sections to be between 10–15%. 

However, in the past 40 years, caesarean section rates have 

increased all over the world, as well as in Türkiye. The posi-

tive attitude toward vaginal birth after caesarean delivery 

(VBAC) has become widespread since 1995, with the bul-

letin published by the American College of Obstetrics and 

Gynecology (ACOG) stating that it can be recommended 

to patients who are eligible and have no contraindications 

[1]. Recently, VBAC rates have increased all over the world. 

Between 1990 and 2009, VBAC rates in the USA ranged from 

38.5% to 69.8% [2]. Vaginal birth after caesarean delivery 

rates in Germany are 36.0–49.8% [3], while we could not 

find any clear data on VBAC rates in Türkiye. The data on 

VBAC rates is mostly reported by studies with small sample 

sizes. Studies have found that VBAC is primarily recom-

mended and performed by private practice physicians [4], 

and although VBAC is an alternative to an elective repeat 

caesarean section, obstetricians who still abstain from this 

due to uterine rupture, which is the most mortal maternal 

and neonatal risk, recommend an elective repeat caesarean 
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section to patients. The probability of uterine rupture (single 

CD 0.72%; double CD 1.59%) increases as the number of 

caesarean sections increases [5]. Many studies have found 

that the most important predictive factor for successful 

VBAC is spontaneous labor [6–7]. International guidelines 

indicate very low complication rates in patients who have  

a cephalic presentation, who have a lower segment incision 

at the previous caesarean section, and who are eligible for 

VBAC [8–11]. Studies have found higher maternal mortality 

(0.013 vs 0.004%) in elective caesarean sections and higher 

neonatal mortality in VBAC (0.13 vs 0.05% for elective caesar-

ean section) [12]. While the rate of unscarred uterine rupture 

is 0.003% [13], this rate is 0.30% in a previously operated 

uterus [12]. The incidence of uterine rupture for a patient 

scheduled for an elective caesarean section is 0.03%, while 

this rate is 0.47–5.6% for VBAC [12, 14]. In their nomogram 

for successful VBAC, Grobman et al. [15] first listed the fac-

tors that determine VBAC success and should be considered 

at the first visit. They found that maternal age, BMI, ethnic 

group, previous vaginal delivery, vaginal birth after cae-

sarean section, and recurrence of the previous caesarean 

indication had predictive values [15]. Then, models, which 

include the admission Bishop score and are believed to pro-

vide a better prediction, were created [16]. In addition, fac-

tors such as prostaglandin use [17], a fetal weight of 4000 g  

and above [18], a short inter-delivery interval (12 months 

or less time from the previous caesarean delivery) [14],  

a lower uterine segment measurement of 0.6 mm thinner 

in the third trimester [19] have been reported to pose a risk 

for trial of labor after caesarean (TOLAC). 

Here, it is necessary to define two different conditions, 

TOLAC and VBAC. Vaginal birth after caesarean delivery may 

occur as a result of the TOLAC. Not every TOLAC may result 

in VBAC. Elective repeat caesarean delivery (ERCD) is elective 

performed before onset uterine contractions.

This study was conducted in Ankara Koru Hospital, 

where an average of 4800 deliveries occur annually. Without 

using any model, the VBAC decision was made based on the 

patient’s request, pelvic examination, and Bishop score. The 

aim of this study was to examine the outcomes of patients 

admitted to the delivery room upon the request of VBAC, to 

analyze the VBAC success rate and uterine rupture rates in 

the group without previous successful VBAC or vaginal de-

livery, and to compare the outcomes with those of patients 

who had elective C/S and primigravida vaginal delivery.

MATERIAL AND METHODS
This retrospective study included three groups of pa-

tients, aged 18–40, who were admitted to the delivery room 

for a trial of labor after caesarean (TOLAC), elective repeat 

caesarean delivery (ERCD), and primigravid patients who de-

livered vaginally in Ankara Koru Hospital between January 1, 

2019, and January 1, 2022. Group 1 included TOLAC patients; 

Group 2 included patients who had ERCD with only one pre-

vious caesarean section; and Group 3 included primigravid 

pregnant women who had a spontaneous vaginal delivery 

(SVD). Those with a history of myomectomy, classical verti-

cal incision, cardiovascular disease, cerebrovascular disease, 

hematologic disease, history of pelvic trauma, estimated fetal 

weight of 4500 g and above, placenta previa or placental inva-

sion anomaly, non-cephalic presentation, fetal malformation, 

termination, intrauterine still fetuses, vaginal delivery be-

tween previous deliveries, high-risk pregnant women (IUGR, 

preeclampsia, etc.), and patients with a history of delivery < 

37 weeks gestation and above were excluded from the study. 

Since having a history of a previous vaginal delivery increases 

the probability of a successful VBAC, this was not included in 

the study as it would affect the results, causing bias. Patient 

data were obtained from patient files. Parameters such as pa-

tient age, gestational age, total number of deliveries, number 

of caesarean or vaginal deliveries, previous caesarean section, 

initiation of induction, pharmacological drugs used, maternal 

complications of rupture, infant’s birth weight, and newborn 

well-being were examined. 

Spontaneous labor was expected for all patients who 

had a vaginal delivery. Patients who were scheduled for an 

elective caesarean section after 39–40 weeks of gestation 

and had a caesarean section were included. Patients with  

a request for VBAC were referred to an experienced team. All 

the deliveries were carried out by a team of three obstetri-

cians and three midwives who were experienced in TOLAC. 

Patients were informed in detail about all possible risks, 

and their consent was obtained. The onset of spontaneous 

labor was waited up to 42 weeks of gestation. Patients who 

presented with amniotic fluid discharge or with a complaint 

of pain were transferred to the delivery room, where fetal 

non-stress testing and tocodynamometer (toco) monitoring 

were performed. The labor process was monitored using  

a partograph. Patients with a Bishop score of < 4 and below 

were initiated on prostaglandin E2 for cervical ripening. In 

addition, amniotomy with oxytocin or for augmentation 

was performed on patients with a cervical dilatation of  

< 1.2 cm/hour or less than three contractions in 10 minutes 

of toco monitoring. 

RESULTS
Between January 1, 2019, and January 1, 2022, a total of 

13,755 deliveries occurred in Ankara Koru Hospital, of which 

7703 (56%) were vaginal. A total of 467 patients had a vaginal 

birth after caesarean delivery, but only 57 of them were in-

cluded in the study. One hundred and eighty-seven patients 

whose pregnancy was terminated between 20–24 weeks  

of gestation due to a major fetal anomaly, 36 patients with 

stillbirths, 93 pregnant women with a history of previous 
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vaginal delivery, and 94 patients with deliveries below 37 

weeks of gestation were excluded from the study.

Maternal age was statistically significantly lower in the 

normal vaginal delivery (NVD) group than in the ERCD group 

(p < 0.0002). There was no significant difference between 

the NVD and VBAC groups, as well as between the ERCD 

and VBAC groups. 

Gestational age was lower in the NVD group than in 

the ERCD and VBAC groups (p < 0.0005). Birth weight was 

statistically significantly lower in the NVD group than in 

the ERCD and VBAC groups (p < 0.0002). No statistically 

significant correlation was found between the BMI values 

in all three groups (p < 0.586). There was no statistically 

significant difference between the groups in terms of 

pre- and post-natal hemoglobin and APGAR scores. In 

addition, no uterine rupture was observed in all three 

groups (Tab. 1).

The comparison of the DVD and VBAC groups revealed no 

statistically significant difference between the groups in terms 

of time to delivery, prostaglandin use rate, and pre- and post-

natal haemoglobin levels. The rate of epidural and oxytocin use 

was higher in the NVD group than in the VBAC group (Tab. 2). 

In the TOLAC subgroup analysis, the reasons for previous 

caesarean sections were non-progressed labor in 27 (47%) 

patients, acute fetal distress in 7 (12%) patients, fetal mac-

rosomia in 5 (8.7%) patients, cephalo-pelvic disproportion in 

15 (26.3%), and non-vertex presentation in 3 patients (5.2%). 

Of the patients, 44 (77.1%) had a history of a caesarean sec-

tion once, 11 (19.3%) had a cesarean section twice, and 2 

(3.4%) had a cesarean section three times. Nine (15.7%) of 

these 57 patients had to undergo a cesarean section. Eighty-

eight percent (n = 8) of patients who had a repeat caesarean 

section after TOLAC had a history of only one caesarean, 

and 12% (n = 1) had a history of two previous caesarean 

sections. Of the patients with unsuccessful VBAC, 55.5%  

(n = 5) had a repeat caesarean section due to labor dystocia, 

33.3% (n = 3) due to acute fetal distress, and 11.1% (n = 1) 

due to cephalo-pelvic disproportion. 

No statistically significant correlation (p < 0.078) was 

found between unsuccessful VBAC and birth weight in the 

Table 1. Comparison of the groups

NVD ERCD TOLAC p

N 72 60 57

Maternal age [years] Mean: 29.4
SD: ± 2.99

Median: 30
Range: 19–37

Mean: 32.05
SD: ± 3.6

Median: 32
Range: 24–40

Mean: 30.6
SD: ± 4.3

Median: 31
Range: 20–40

0.0002*

GW Mean: 38 + 6
SD: ± 8.4

Median: 39
Range: 36–41

Mean: 39+3
SD: ± 3.5

Median: 39–40
Range: 39–40

Mean: 39 + 5
SD: ± 8.4

Median: 40
Range: 37–42

0.0005*

Birth weight [gr] Mean: 3193.5
SD: ± 365.6

Median: 3190–3200
Range: 2170–4200

Mean: 3404.3
SD: ± 362.4

Median:3340–3360
Range: 2820–4650

Mean: 3460.7
SD: ± 425.1

Median: 3490
Range: 2500–4260

0.0002*

Uterine rupture 0 0 0

Apgar 5. min Mean: 9
SD: ± 1

Median: 9
Range: 4–10

Mean: 9.5
SD: ± 0.2

Median: 9
Range: 7.5–9.5

Mean: 8.5
SD: ± 0.6

Median: 9
Range: 6–10

0.747*

HGB before birth [gr/dL] Mean: 11.5
SD: ± 1.3

Median: 11.6
Range: 6.8–14.3

Mean: 12.05
SD: ± 1.06

Median: 12.1–12.2
Range: 9.6–14

Mean: 11.5
SD: ± 2.3

Median: 11.6
Range: 6.8–14.3

0.575*

Postpartum HGB [gr/dL] Mean: 10.6
SD: ±  1.3

Median: 10.5
Range: 5.5–13.5

Mean: 10.9
SD: ±1.23

Median: 11
Range: 7.8–13.2

Mean: 10.5
SD: ± 1.35

Median: 10.5
Range: 5.5–13.5

0.690*

HGB difference before and after birth [gr/dL] Mean: 0.9
SD: ± 0.9

Median:0.9
Range: (–1.3)–3.9

Mean: 1.2
SD: ± 0.9

Median:1.2
Range: (–1.5)–4.1

Mean: 0.9
SD: ± 0.8
Median:1

Range: (–1.3)–3.9

0.782*

*One-way ANOVA; NVD — normal vaginal delivery; ERCD — elective repeat caesarean delivery; TOLAC — trial of labor after caesarean; SD — standard deviation;  
GW — gestation week; HGB — hemoglobin
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TOLAC group. In the VBAC group, 2 (3.5%) patients were 

initiated on prostaglandin for induction, 32 (56%) patients 

were initiated on oxytocin, and the number of patients who 

underwent an amniotomy was 7 (12%). On the other hand, 

16 patients were followed up spontaneously. 

In the TOLAC group, 3 (21.4%) of the 16 patients who 

received epidural anaesthesia had a caesarean section, and 

9 had a successful VBAC. In addition, 2 patients in the TOLAC 

group received prostaglandin. In the TOLAC group, 7 (24%) 

of the 32 patients who received oxytocin had a caesarean 

section, and 22 (76%) had VBAC. 

In the TOLAC group, patients had a repeat caesarean 

section at a maximum of 40 weeks (n = 8, 88%) as a result 

of failure. No statistically significant correlation (p < 0.842) 

was found between the use of oxytocin for induction and 

failed VBAC. A total of 16 (29%) patients received epidural 

analgesia. No statistical correlation (p < 0.586) was found 

between epidural anaesthesia and caesarean section. There 

was a statistically significant correlation (p < 0.020) between 

gestational age and caesarean section as a result of unsuc-

cessful VBAC. Patients had a caesarean section at a maximum 

of 40 weeks (n = 8, 80%). 

DISCUSSION
Our study can be described as one of the few studies in 

Turkish clinics. Although caesarean rates are known to be 

52% in Türkiye [20], VBAC rates are not known exactly, but 

successful VBAC rates have been reported as 55–84% in 

studies conducted with a small number of patients [21–24]. 

The most important non-medical factor for the low prefer-

ence for VBAC may be the fear of medico-legal problems. 

As a matter of fact, in countries where malpractice cases 

are less frequent, obstetricians recommend and perform 

VBAC at higher rates [25]. Moreover, studies have shown 

that senior and more experienced obstetricians recommend 

vaginal birth after caesarean sections much more than less 

experienced physicians [26, 27]. In our study, maternal age 

was statistically significantly lower in the NVD group than 

in the ERCD group because the NVD group consisted of 

primigravid patients. Patients in the ERCD group had a his-

tory of caesarean section, and patients in the TOLAC group 

also had a history of birth. Therefore, it is normal for the NVD 

group to have a lower mean age.

A similar retrospective study by Sahin et al. [24] evalu-

ated the outcomes of a total of 474 patients scheduled for 

VBAC, resulting in 216 (45.6%) successful deliveries while 

258 (54.4 %) patients had to have a repeat caesarean section. 

Unlike our study, 98 (20.6%) patients included in this study 

had a vaginal birth before a caesarean section. In addition, 

29 (6.2%) patients had a history of vaginal birth after caesar-

ean section. In total, 27.1% of the patients included in the 

study had a history of vaginal delivery. This leads to a signifi-

cant reduction in the rate of failed VBAC [24]. In contrast, we 

only included patients who did not have a history of vaginal 

delivery or successful VBAC in their previous pregnancies. 

Patients with a history of vaginal delivery or a history of VBAC 

were excluded from the study. Of the patients admitted for 

TOLAC, 84.2% (n = 48) had successful VBAC. The difference 

between our study and other studies was the exclusion of 

patients with a history of previous vaginal deliveries, which 

increased the success factors. 

Lazarou et al. [28] also found a successful VBAC rate of 

85% in their study, which supports the results of our study.

Different studies have reported uterine rupture rates 

in VBAC to be approximately 0.3–0.7% [29, 30]. We are of 

the opinion that a zero rate of uterine rupture in all three 

groups in our study is related to the number of patients. 

However, we believe that the main reason obstetricians do 

not prefer TOLAC is the complication of uterine rupture. 

Therefore, larger prospective studies are needed to predict 

and minimize this complication.

Medical induction of labour with prostaglandin E2 

(dinoprostone) is not recommended by some scientific 

societies, such as ACOG or SOGC, in patients with a previ-

ous cesarean section and should not be used except in rare 

circumstances after appropriate counselling [31, 32]. Some 

studies that have evaluated cervical ripening with prosta-

glandin E2 (PGE2) have shown conflicting results [33, 34].  

Due to the lack of conclusive results, many countries con-

tinue to use PGE2.

Table 2. Comparison of normal vaginal delivery (NVD) and vaginal birth after caesarean delivery (VBAC)

NVD VBAC p

Time until birth [hour] Mean: 6.4
SD: ± 3.7

Median: 6
Range: 0–15

Mean: 6.9
SD: ± 5.1

Median: 6.1–6.4
Range: 0–22.5

0.059t

Epidural use [n/%] 42/58.3% 16/29% 0.001c

Oxytocin use [n/%] 53/73.6% 32/56% 0.037c

Prostaglandin use [n/%] 2/2.8% 2/3.5% 0.811c

tt-test; cChi-Square test
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Rare circumstances after appropriate counselling. 

Chiemsi et al. [35] investigated the effect of oxytocin and 

prostaglandin E2 use on VBAC success in VBAC patients 

and found no statistically significant relationship. Our study 

also showed no statistical relationship between VBAC suc-

cess and oxytocin, in line with this study. Sakala et al. [36] 

showed in their study that epidural anaesthesia did not 

increase the success rate of VBAC. Our study also supports 

the results of this study.

Birth weight was significantly higher in the ERCD and 

TOLAC groups than in the SVD group. This is related to the 

fact that the gestational week of the SVD group was lower 

than that of the other two groups in our study. The TOLAC 

subgroup analysis revealed no correlation between birth 

weight and having a caesarean section (p < 0.078). There 

are also studies supporting our results (28) and, conversely, 

supporting that birth weight is directly related to failed 

VBAC [37, 38].

Although uterine rupture was not observed in our  

TOLAC trials in patients with a history of two or more caesar-

ean sections, studies have shown high maternal morbidity 

rates in TOLAC trials after two or more caesarean sections 

[39]. Women who request TOLAC trial after two or more 

caesarean sections, considering the available evidence, they 

should have the option of a carefully monitored vaginal 

delivery.

Our study showed no significant difference in the minute 

5 Apgar score of infants between all three groups. In their 

study, Guise et al. [40] found that the well-being of infants 

born in the TOLAC group was statistically significantly better 

than that of those in the ERCD group. Moreover, our study 

revealed no statistically significant difference in decreased 

postnatal haemoglobin between all three groups. In their 

study, Takeya et al. [41] did not find a significant difference 

in pre- and post-operative haemoglobin difference between 

the patient group with an elective caesarean section after 

caesarean section and the TOLAC group.

The limitations of our study are its retrospective design 

and small sample size. The strength of the study is that all 

patients in the TOLAC group were selected from candidates 

who will have their first vaginal delivery and compared with 

primigravida NVD patients, excluding patients with charac-

teristics that increase VBAC success. Furthermore, patients 

who had ERCD, which is considered a reliable method of 

delivery for those who previously had a caesarean section, 

were also compared with patients in the TOLAC group. 

CONCLUSIONS
According to the results of our study, VBAC may be  

a safe option for eligible patients in tertiary centers under 

the supervision of an obstetrician experienced in TOLAC and 

a midwife, considering that the caesarean section rates in 

Türkiye are much higher than the limits recommended by 

the World Health Organization.
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