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Abstract

Purpose: The rates of caesarean section (CS) have been
increasing in recent years in Tiurkiye and throughout the
world. A previous CS is known to not be an absolute
indication for repeat CS, and vaginal delivery (VD) (trial of
labor after caesarean (TOLAC)) can occur after a CS. The
aim of this study was to investigate the neonatal outcomes
of TOLAC patients in Konya City Hospital.

Materials and Methods: A retrospective analysis was
made of the tecords of all the births in Konya City
Hospital between 10 August 2020 and 10 June 2022. The
study included all patients with full or neatrly complete
cervical dilation-effacement and who had a previous CS.
These patients were compared with patients who had
elective CS and VD. A total of 119 patients were included
in the study in 3 groups; TOLAC n:32, CS n:42, VD n:45.
Results: TOLAC patients gave birth eatlier and the infant
birth weight (2991.25g1), length (50.66cm) and head
circumference (34.09cm) measurements were found to be
significantly lower than those of the other groups. The
development of any problem (icterus, respiratory distress
syndrome (RDS), oxygen requirement, hypoglycemia,
hypothermia) was determined at a significantly higher rate
in the TOLAC (21.9%).

Conclusion: Patients with a history of CS do not have to
have a repeat CS. TOLAC can be performed in
appropriate cases, but care should be taken against uterine
rupture, the need for emergency CS, and adverse neonatal
outcomes.

Keywords: Caesarean section, neonatal, neonatal
outcomes, trial of labor after caesarean (TOLAC), vaginal
delivery

Oz

Amag: Son yillarda Turkiye'de ve diinyada, sezaryen (CS)
oranlart giderek artmaktadir. Onceki sezaryenlerin tekrar
sezaryen i¢in mutlak bir endikasyon olmadigt bilinmektedir
ve sezaryen sontast vajinal dogum (#ial of labor after
caesarean  (TOLAC))  gergeklesebilmektedir. ~ BU
calismanin amact Konya Sehir Hastanesi'ndeki TOLAC
hastalarinin neonatal sonuglarini arastirmaktir..

Gereg ve Yontem: 10 Agustos 2020 ile 10 Haziran 2022
tarihleri arasinda Konya Sehir Hastanesi'nde gerceklesen
tim dogumlarin kayitlarinin retrospektif analizi yapilds.
Calismaya tam veya tama yakin servikal dilatasyon-
cfasmasi olan ve daha énce sezaryen Sykiisi olan tim
hastalar dahil edildi. Bu hastalar elektif CS ve vajinal
dogum (VD) geciren hastalarla karsilagtirildi. Caligmaya 3
grupta toplam 119 hasta dahil edildi; TOLAC n:32, CS
n:42, VD n:45.

Bulgular: TOLAC hastalarinin daha erken dogum yaptig
gorildii ve bebek dogum agirhg (2991.25¢gr), boyu
(50.66cm) ve bas cevresi (34.09cm) o6l¢timlerinin diger
gruplara gore anlamli derecede digik oldugu gortldii.
TOLAC'ta herhangi bir yenidogan probleminin (sarilik,
solunum stkintist sendromu (RDS), oksijen ihtiyac,
hipoglisemi, hipotermi) gelisimi anlamli olarak daha yiiksek
oranda bulundu (%21,9).

Sonug: Sezaryen Oykisi olan hastalarin tekrar sezaryen
gecirmesine gerek yoktur. TOLAC uygun vakalarda
yapilabilir ancak uterus riptird, acil sezaryen ihtiyact ve
olumsuz neonatal sonuclara karst dikkatli olunmalidir.
Anahtar kelimeler: Sezaryen, yenidogan, yenidogan
sonuglari, sezaryen sonrast vajinal dogum (TOLAC),
vajinal dogum
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INTRODUCTION

If unexpected complications develop during
pregnancy and delivery, caesarean section (CS) is a
life-saving method for both mother and infant. In
recent years, CS rates have been increasing in Tirkiye
and throughout the world, with an increase of >30%
in some countries. In 2015, Tirkiye had the fifth
highest rate of CS in the world and was ranked first
among the Organization for Economic Co-operation
and Development (OECD) countries!.

Most of the increasing CS indications are previous CS
deliveries. In the 2019 Turkish Health Statistics
report, the primary CS rate in Ttrkiye was announced
as 26.5% and the total CS rate as 54.4% 2. However,
it is known that a history of CS not an absolute
indication for repeat CS and VD (trial of labor after
caesarean (TOLAC)) can occur after a previous CS.
Although VD is physiological, rupture of a previous
uterine scar is a possible risk in TOLAC?. Therefore,
if TOLAC is to be attempted, the patient should be
closely monitored.

Vaginal birth in patients who have previously had a
cesarean section shortens the mother's recovery time,
eliminates surgical complications, and even reduces
poor neonatal outcomes. However, there may be
some complications if TOLAC fails*. These are the
risk of emergency cesatean, uterine rupture,
conditions requiring hysterectomy and blood
transfusion, and the risk of infection such as wound
site or endometritis®>>. TOLAC has a lower chance of
success in women who are older, obese, and non-
white. A TOLAC management algorithm has been
created in some institutions®.

In our clinic, VD for pregnant women with a history
of CS is not a routine birth procedure. However,
TOLAC is performed if the cervical effacement is
complete or almost complete in the vaginal
examination of pregnant women when they present
at our hospital when the general condition of the
patients is good (if there is no uterine rupture — shock
signs and symptoms) and there is no fetal distress.

Although there are some studies on TOLAC in the
literature, their number is quite low. More studies
should be conducted and procedures should be
established to recommend TOLAC to clinicians.
TOLAC is as safe as VD in terms of maternal and
fetal outcomes. Based on this, this study aimed to
examine the neonatal outcomes of babies born with
TOLAC, and elective CS and VD.
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MATERIALS AND METHODS

Approval for this study was obtained from TR Health
Sciences University Hamidiye Scientific Research
Ethics Committee (date/decision number 9.30.2022
- 22/425) established in accordance with the
institution where the study was conducted (Konya
City Hospital). All the study procedures were in
compliance with the provisions of the 1995
Declaration of Helsinki (Brazil as revised in 2013).

Konya City Hospital is one of the largest health
institutions in Konya, and as a tertiary-level state
hospital it is the most intense obstetrics clinic in the
region. According to the information received from
the hospital statistics unit, the total number of VD
and CS in one month is between 800-900. As a
routine practice in our clinic, TOLAC is not applied
to patients with a history of CS. The decision for CS
or TOLAC is made according to the patient
examination on admission.

Study design and sample

In this retrospective, cross-sectional study, no
interventional procedures were performed on the
patients for the study. The records of all births in
Konya City Hospital between August 10, 2020 and
June 10, 2022 were examined. During this process,
43 patients who had vaginal birth after cesarean
section were found. Patients with a gestational age of
less than 37 weeks and with maternal complications
(gestational  hypertension, —gestational — diabetes,
hypothyroidism, obesity, cardiovascular disease) were
excluded from the study. Additionally, TOLAC was
not applied to pregnant women with fetal anomalies.
TOLAC was not performed on pregnant women
with low cervical dilatation and effacement. Patients
with full or nearly complete cervical dilation -
effacement with a history of CS were included in the
study. After these eliminations, 32 patients remained.

These patients were compared with those who had
elective CS and VD. The standard effect size was
determined as 0.7 with a 5% margin of error and 80%
power. Accordingly, it was calculated that there
would be at least 32 women in the groups®. A total of
119 patients were included in the study in 3 groups of
TOLAC (n:32), CS (n:42), and VD (n:45). The study
was retrospective and cross-sectional, and the patient
data were obtained from the patient files, including
age, gravida, parity, number of previous CS, height,
weight, body mass index (BMI), urinalysis,
hemogram results taken on admission for delivery
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and at the sixth hour postpartum, and neonatal
information including gestational week at birth, 1 and
5-minute APGAR scores, cord blood pH, length,
weight, head circumference, icterus, respiratory
distress, hypoglycemia, hypothermia, and neonatal
intensive care admissions.

The births of TOLAC and VD group patients were
performed by obstetricians or midwives under the
supervision of obstetricians. The surgeries of the CS
group patients were also performed by obstetricians.
Neonatal  examination was  performed by
pediatricians. Patient file records (such as patient and
neonatal demographic data, examination findings)
were kept by the attending physician in a timely
mannet.

Statistical analysis

Data obtained in the study were analyzed statistically
using IBM SPSS Statistics version 22.0 software (IBM
Corp., Armonk, NY, USA). Continuous and
categorical variables were shown as numbers of
patients and percentages. The Chi-square test was
used to compare numbers and mean values in the
analyses. The One-Way ANOVA test was used as

Neonatal outcomes of patients with vaginal delivery

there were 3 groups for mean and standard deviation
value comparisons. The Kolmogorov-Smirnov
normality test was applied to the mean values.
Following the One Way ANOVA test, the Tamhane
test was used in post hoc analysis to compare values
that were found to be heterogeneously distributed,
and the Tukey test was used to compare values that
were found to be homogeneously distributed. A value
of p<0.05 was considered statistically significant.

RESULTS

Three groups were compared in this study; TOLAC,
n:32, CS, n:42, and VD, n:45. There was no
significant difference between these three groups in
terms of age, gravida, parity and BMI (p>0.05). The
mean number of CS was 1.34 0.6 in the TOLAC
group and 2.07 +1.45 in the CS group. Although the
number of previous CS in the CS group was relatively
higher, this difference was not statistically significant
(p>0.05). No significant difference was found
between the three groups in terms of prenatal
hemoglobin (HB), platelet (PLT), white blood cell
(WBC), and pyuria in urine (p>0.05). (Table 1).

Table 1. Demographic data, prenatal hemogram and pyuria

Parameters Groups
TOLAC (n=32) CS (n=42) VD (n=45)

Mean Std. Deviation Mean Std. Deviation Mean Std. Deviation P value
Age (years) 30.06 5.76 28.62 6.20 28.69 5.73 0.516
Gravida 3.66 221 331 1.52 3.27 1.78 0.617
Parity 2.31 1.64 2.07 145 1.89 1.56 0.506
Number of
Caesarean 1.34 0.60 2.07 1.45 0.00 0.00 0
Sections

2
BMI (kg/m?) | 55 97 3.20 2637 2.85 27.05 2.40 0.228
HB (gr/d]) 11.46 1.48 11.69 1.51 12.07 1.40 0.174
3 3

PLT (10°/mm?) | »q 7 80.88 231.38 77.53 225.02 56.96 0.912
WBC
(10 mem) 10.54 3.02 10.41 3.54 11.14 3.30 0.554
Pyuria
(leukocyte 1+, 138 1.34 1.17 1.21 1.67 1.17 0.167
2+ 34)

One Way ANOVA, Tamhane test, Tukey test ; TOLAC: trial of labor after cesarean, CS: caesarean section, VD: vaginal delivery, BMI:
body mass index, HB: hemoglobin, PLT: platelet, WBC: White blood cell

1359



Upysal et al.

In all three groups, a change was observed in the
hemogram values measured at the sixth hour after
birth compared to the prenatal period. The HB and
HTC values decreased in all three groups, but was not
statistically significant (p>0.05). There was seen to be
a statistically significant decrease in PLT value after
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the birth in all three groups compared to before
(p<0.05). When the groups were evaluated in terms
of WBC, there was an increase in all three groups
compared to the prenatal period, but this was not
statistically significant (p>0.05). (Table 2).

Table 2. Comparison of hemogram values before and after birth

Parameter Groups
TOLAC (n=32) CS (n=42) VD (n=45)

Mean Std. Deviation Mean Std. Deviation Mean Std. Deviation P value
HB exchange 0.85 0.93 1.02 0.92 1.01 1 0.701
(gr /d))
(POI/T>C exchange 29 31 311 3.14 33 2.99 0.853

0

PLT exchange 475 84.7 2759 46.22 14.68 34.09 <0.05
(103/mm?3)
WBC exchange |5, 33 +2.88 3.44 +420 496 0.305
(103/mm3)

One Way ANOVA, Tamhane test, Tukey test ; TOLAC: trial of labor after cesarean, CS: caesarean section, VD: vaginal delivery, HB:

hemoglobin, PLT: platelet, WBC: White blood cell

When the birth weeks of all three groups were
compared, the TOLAC group was determined to give
birth eatlier (37.59%1.52 weeks) and this result was
statistically significant (p<0.05). Neonatal outcomes
were compared between the groups. The TOLAC
(50.66%2.07 cm) and CS (50.55£1.95 cm) infants
were determined to be statistically significantly
smaller than the VD (51.89%+2.18 cm) infants
(»<0.03). In the TOLAC group, infant birth weight

(34.09£1.53 cm) were found to be significantly lower
than in the other groups (p<0.05). There was no
significant difference between the three groups in
terms of pH and 1st minute APGAR score obtained
from infant cord blood gas (p>0.05). In the
comparisons of the 5-min APGAR scores, the CS
group score (9.29£0.55) was statistically significantly
lower than that of the other two groups (p<0.05).
(Table 3).

(2991.25+471.97 kg) and head circumference

Table 3. Neonatal outcomes
Parameter Groups

TOLAC (n=32) CS (n=42) VD (n=45)
Mean Std. Mean Std. Mean Std. P value
Deviation Deviation Deviation

Pregnancy 37.59 1.52 38.45 0.83 39.02 1.03 <0.05
Week
Length (Cm) 50.66 2.07 50.55 1.95 51.89 2.18 <0.05
Weight (Kg) 2991.25 471.97 3316.33 423.51 3415.56 353.22 <0.05
Head 34.09 1.53 34.88 1.09 34.62 1.19 <0.05
Circumference
(Cm)
pH 7.30 0.08 7.33 0.05 7.30 0.06 0.056
APGAR 1 8.56 0.56 8.21 0.65 8.49 0.82 0.07
MIN
APGAR 5 9.56 0.50 9.29 0.55 9.58 0.58 <0.05
MIN

One Way ANOVA, Tamhane test, Tukey test ; TOLAC: trial of labor after cesarean, CS: caesarean section, VD: vaginal delivery
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There was no significant difference between the sexes
of the babies in all three groups (»p>0.05). No
significant difference was determined between the
groups in terms of neonatal icterus, hypoglycemia,
hypothermia, or respiratory distress syndrome (RDS)
(»p>0.05). When these neonatal problems were
evaluated in general, problems were detected in 7

Table 4. Neonatal complications

Neonatal outcomes of patients with vaginal delivery

(21.9%) infants in the TOLAC group, which was
significantly higher than in the other groups (p<0.05).
These 7 infants (21.9%) in the TOLAC group were
admitted to the neonatal ICU, which was a
significantly higher rate than in the other groups

(p<0.05). (Table 4).

Parameter Groups
TOLAC CS VD  (n=45) p
(n=32) (n=42) value
Gender Male Count 18 20 21 0.675
% within group 56.3% 47.6% 46.7%
Female Count 14 22 24
% within group 43.8% 52.4% 53.3%
Problem* No Count 25 38 44 <0.05
% within group 78.1% 90.5% 97.8%
Yes Count 7 4 1
% within group 21.9% 9.5% 2.2%
Icterus Yes Count 3 2 1 0.366
% within group 9.4% 4.8% 2.2%
No Count 29 40 44
% within group 90.6% 95.2% 97.8%
Rds Yes Count 1 0 0 0.254
% within group 3.1% 0.0% 0.0%
No Count 31 42 45
% within group 96.9% 100.0% 100.0%
Hypoglycemia No Count 32 42 45
% within group 100.0% 100.0% 100.0%
Hypothermia No Count 32 42 45
% within group 100.0% 100.0% 100.0%
NICU Hospitalization** | Yes Count 7 2 1 <0.05
% within group 21.9% 4.8% 2.2%
No Count 25 40 44
% within group 78.1% 95.2% 97.8%

chi square test; TOLAC: trial of labor after cesarean, CS: caesarean section, VD: vaginal delivery, RDS: respiratory distress syndrome,
NICU: newborn intensive care unit; *Problem; Icterus, RDS, Oxygen requirement, Hypoglycemia, Hypothermia; ** Admission to the

neonatal intensive catre unit in the first 24 hours after birth

DISCUSSION

If CS is performed with the right indication in the
right patient, it can be life-saving for the mother
and/or infant. In recent years, the number of CS
births has increased worldwide, as is the case in
Turkiye. In 2019, the primary CS rate in Tirkiye was
26.5% and the total CS rate was 54.4% 2. The majority
of all causes of CS is the patient's history of CS,

13061

because the most feared complication is uterine
rupture from the old scar line®. Other complications
are emergency CS, blood transfusion, endometritis,
invasive birth and perineal injury>>. TOLAC success
rate is 70-80%. However, a history of CS is still not
an absolute condition for a subsequent CS, and
TOLAC can be tried in suitable patients. Because if
TOLAC is successful, the hospitalization and
recovery time are shortened and the patient's
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probability of having a VD in her next pregnancy
increases. In Konya City Hospital, TOLAC is
performed according to the examination of the
patient on admission.

In this study, the three patient groups of TOLAC, CS,
and VD were compared. There was no significant
difference between all three groups in terms of age,
gravida, parity and BML. In respect of prenatal care,
no significant difference was seen between the
groups in the pyuria, HB, WBC, PLT and complete
urinalysis values. These results show that the patients
in the groups were homogeneously distributed.

In a study in 2022, Kiremitli et al. stated that maternal
complications such as anemia are more common in
CS deliveries, especially in emergency CS°. In a study
by Hashima et al. in 2007, maternal anemia and fetal
distress were found to be associated with CS, and no
cause-and-effect relationship was found between
maternal anemia and TOLAC!. Dilutional anemia in
pregnancy is physiological!l. In VD, approximately
300 cc of bleeding may occur during the separation
of the placenta and its appendages, and there may be
a decrease in hemoglobin and hematocrit levels due
to this. However, if the hemoglobin level is <11 g/L
within 1 week postpartum, anemia is diagnosed!? In
the current study, postpartum HB and HCT levels
decreased in all three groups compared to previous
HB and HCT levels, but no significant difference was
found between the groups.

Dahlstreom et al. concluded that uncomplicated VD
does not affect platelet counts'’. In a study by
Usluogullari et al. it was shown that the platelet count
decreased significantly more in CS deliveries'. In the
current study, the highest platelet decrease was found
in the TOLAC group and the least decrease in the
VD group, and this difference was determined to be
significant. ~ Sindram-Trujillo et al. found no
significant difference in leukocyte levels after VD and
CS'5. Although there was an increase in WBC in all
the current study groups, no significant increase was
found.

In a study by Ram et al. in 2018, it was concluded that
the gestational week had no effect on TOLAC birth
success!®. In another study on the causes of TOLAC
and success, it was found that TOLAC reduced the
success rate if the gestational week was =40 17. In the
current study, the mean gestational week of the
TOLAC group was found to be 37.59%1.52 weeks,
which was lower than that of the CS and VD groups
(p<0.05). However, since TOLAC was not
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performed electively in our clinic, it is not possible to
comment on the success of TOLAC in the advanced
weeks of pregnancy. All of the TOLAC group
successfully delivered vaginally and no patient
developed uterine rupture or other complications. Li
et al. performed TOLAC in selected patients, and
reported that uterine rupture did not develop in any
of the patients!®. The uterine rupture rate was found
to be 0.6% in the study of Uno et al.'”.

In the study by Li et al, the infants of successful
TOLAC patients had a lower birth weight!s. In
parallel with those results, the current study showed
that neonatal baby length, weight and head
circumference values were significantly lower than
those of the other two groups (p<0.05). The reason
for this was thought to be the 37.59+1.52 weeks of
gestation.

In a study conducted with a TOLAC patient group in
Germany, no significant difference was determined
between the groups in the pH of neonatal cord blood
gases’. Similarly, in the current study, no difference
was found between the pH values of neonatal cord
blood gas between all three groups.

Griinebaum et al. conducted a study in the USA and
reported that patients who had a VD at home after
CS had ecarlier week and low birth weight infants
compared to those delivered in the hospital, and the
5th minute APGAR score was found to be lower.
They also found a higher incidence of neurological
dysfunction in these infants!®. According to the
literature, the minimum 15t and 5% minute APGAR
scotes are known to be low in CS delivered
infants?*?!. Accordingly, in the current study, the
neonatal APGAR 15t and 5% minute scotes wete
found to be lower in the CS group compared to the
other groups. Although this decrease was not
statistically significant at the 15t minute, it was found
to be significant at the 5% minute (p<0.05). The 1%
APGAR score of the TOLAC group was found to be
relatively higher than the other groups, and the 5%
minute APGAR score was relatively higher than the
CS group and lower than the VD group. Considering
that the mean week of birth in the TOLAC group is
lower, the fact that the 1%t and 5% minute APGAR
scores are higher than the CS group is an important
finding. This finding demonstrates the impact of VD
on neonatal outcomes.

There was no significant difference between the
gender distribution of the babies of all three groups
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in the current study demonstrating that the groups
were homogeneously distributed.

In a study by Litwin et al., the neonatal intensive care
hospitalization rates were found to be higher in
infants born with TOLAC, and this was attributed to
preterm births. The most common reason for
neonatal intensive care admission was found to be the
need for ventilation??. Similarly, TOLAC was found
to have a strong correlation with both newborn
depression and admission to the intensive care unit in
a cohort research carried out by Studsgaard A et al.?3.
Izbudak et al. compared TOLAC and neonatal
outcomes of CS, and reported no significant
difference between the groups in terms of neonatal
intensive care hospitalization rates and respiratory
distress?*. Kamath et al. compared successful and
unsuccessful TOLAC and CS patients, and reported
higher neonatal hospitalization rates for CS. Neonatal
oxygen requirement was found to be lower in the
successful TOLAC group than in the unsuccessful
TOLAC group?. In the current study, the neonatal
intensive care admission rate was higher in the
TOLAC group. Hypothermia and hypoglycemia did
not develop in the infants of any group, and there was
no difference between the three groups in terms of
icterus and respiratory distress syndrome. However,
when neonatal problems were evaluated under a
single heading, neonatal problems were found to be
more common in the TOLAC group. The reason for
this was thought to be the early term gestational
weeks of the TOLAC group patients. Prospective
randomized controlled studies are needed to better
understand the maternal and fetal benefits and harms
of TOLAC application.

The limitations of this study were that it was conducted
in a single center and the number of patients was
relatively low. Since there is no TOLAC guideline
applicable to every patient in Tirkiye, TOLAC was
applied only to selected patients.

The increasing number of cesarean sections every year
poses a serious public health problem and a great
financial burden on the public. To avoid these
problems, cesarean section rates need to be reduced.
First of all, the decision for caesarean section should
be made with the correct indication for this. It should
be disseminated among clinicians that patients with a
history of previous cesarean section do not need a
repeat cesarean section and that suitable patients can
give birth vaginally. More studies should be conducted
with large patient groups and management guidelines
on TOLAC should be prepared for clinics and even
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countries. In this way, we think that clinicians will be
more inclined to perform vaginal birth after cesarean
section.

In conclusion, patients who have previously given
birth by CS do not have to have a repeat CS. TOLAC
can be performed in appropriate cases. Because the
advantages of TOLAC include early mobilization,
short hospitalization and recovery period, no need to
care for a large abdominal wound, and an increased
likelihood of having a VD in the patient's next
pregnancy. But care should be taken emergency CS,
blood transfusion, endometritis, invasive birth and
perineal injury.
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