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What is not yet known about the issue addressed 
in the submitted manuscript

Multiple cesarean sections (CSs), especially elective 
CSs without medical indications, are associated with 
short- and long-term risks for the child. Cesarean delivery 
(CD) is also associated with an increased incidence of peri-
natal complications, such as stillbirth, small-for-gestation-
al-age neonates, and preterm birth.

The research hypothesis
To assess the fetal and perinatal outcomes of multiple 

CSs in pregnant women aged 18 to 40 years, as well as 
their incidence according to the number of cesarean sec-
tions performed.

The novelty added by the manuscript to the already 
published scientific literature

The study allowed for the clarification of the incidence 
and structure of perinatal outcomes according to the num-
ber of cesarean sections performed. The mode and timing 
of delivery have a greater impact on adverse neonatal out-
comes than the number of previous CSs.
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Abstract
Introduction. The literature suggests that the mode 

and timing of delivery have a greater impact on adverse 
neonatal outcomes than the number of previous cesarean 
sections.

Materials and methods. A retrospective observation-
al case-control study was carried out. The study included 
352 pregnant women with a singleton pregnancy and at 
least one previous cesarean section: 177 pregnant women 
with two or more previous cesarean sections (experimen-
tal group) and 175 with a primary cesarean section (con-
trol group). Excel tables were used to organize the data. 
For comparing categorical variables in groups, the χ² test 
was used. A p < 0.05 was considered statistically signifi-
cant.

Results. Termination of the pregnancy by cesarean sec-
tion at 39 + 0 – 39 + 6 weeks of gestation (56.5% and 27.4%, 
respectively; p < 0.001) was statistically significantly more 
frequent in the experimental group. Analysis of deliveries 
revealed that emergency cesarean sections in pregnancy 
(18.9% and 9.0%, respectively; p < 0.01) and emergency 
cesarean sections during labor (60.6% and 30.5%, respec-
tively; p < 0.001) were performed statistically significantly 
more frequently in the control group. Planned cesarean sec-
tions during pregnancy (60.5% and 20.6%, respectively; p < 
0.001) were performed statistically significantly more fre-
quently in the experimental group. The rate of full-term ne-
onates was statistically significantly higher in women from 
the experimental group (96.6% and 83.4%, respectively; p 
< 0.001), and the rate of post-term neonates was statisti-
cally significantly higher in women from the control group 
(12.0%; p < 0.001). The Apgar score values 1 minute after 
birth equal to 8–10 points (130 – 84.4% and 10 – 47.6%, 
respectively; p < 0.001) were statistically significantly more 
frequent in pregnant women without acute fetal distress 
during labor, and the Apgar score values 1 minute after birth 
equal to 1–7 points (11 – 52.4% and 24 – 15.6%, respective-
ly; p < 0.001) were statistically significantly more frequent 
in pregnant women with acute fetal distress during labor. 
Similar results were found in the Apgar score at 5 minutes 
after birth.

Conclusions. In our research, it was demonstrated that 
the mode and timing of delivery have a greater impact on 
adverse neonatal outcomes than the number of previous ce-
sarean sections.

Keywords: cesarean section, multiple cesarean sec-
tions, elective cesarean section, perinatal outcomes, perina-
tal complications.
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Introduction
CS is one of the most common abdominal surgeries 

performed on women in most countries. The CS rate has 
increased dramatically in recent decades worldwide, partic-
ularly in middle- and high-income countries, despite a lack 
of evidence supporting substantial maternal and perinatal 
benefits [1-6]. The CS rates varies significantly by geograph-
ic region, ranging from less than 10% to more than 50% at 
the national level, according to the World Health Organiza-
tion global survey [1, 2, 7].

Multiple CSs, especially elective CSs without medical 
indications, are associated with short- and long-term risks 
for both mother and child. There are significant maternal 
complications, such as visceral injuries, uterine rupture, ab-
normal placentation, hysterectomy, hemorrhages and blood 
transfusions, severe adhesions, etc. Cesarean delivery (CD) 
is also associated with an increased incidence of perinatal 
complications, such as stillbirth, small-for-gestational-age 
neonates, and preterm birth. Children born by repeated ce-
sarean sections are prone, in the short term, to breathing 
difficulties (transient tachypnea of the newborn, respirato-
ry distress syndrome) and the need to be admitted to the 
neonatal intensive care unit (NICU). There are significant 
long-term risks associated with immune disorders, obesity, 
and asthma [2, 3, 5, 7, 8, 9].

The purpose of the study is to assess the fetal and peri-
natal outcomes of multiple CSs in pregnant women aged 18 
to 40 years, as well as their incidence according to the num-
ber of cesarean sections performed.

Material and methods
The work was carried out at the Department of Obstet-

rics and Gynecology, Obstetrics and Gynecology Discipline 
of the Nicolae Testemitanu State University of Medicine and 
Pharmacy and the Municipal Perinatological Center of the 
Gheorghe Paladi Municipal Clinical Hospital. The study pro-
tocol was approved by the Research Ethics Committee of the 
Nicolae Testemitanu State University of Medicine and Phar-
macy (minutes No. 2 of 09.06.2021).

To achieve the objective, a retrospective observational 
case-control study was carried out. The study included 352 
pregnant women with a singleton pregnancy and at least 
one previous CS: 177 pregnant women with two or more 
previous CSs (experimental group, EG), and 175 with a pri-
mary CS (control group, CG). The women were selected in 
a systematic manner based on an examination of medical 
records from the Archives of the Gheorghe Paladi Municipal 
Clinical Hospital, and for greater research accuracy, a series 
of inclusion and exclusion criteria were followed, making 
the study more well defined and centered on a specific rep-
resentative group.

The inclusion criteria for the study were: (1) multipa-
rous pregnant women with at least one CS in their history 
and an unlimited number of vaginal births; (2) pregnant 
women aged 18-40 years; (3) women with segmental-trans-
verse hysterotomies; (4) longitudinal position of the fetus; 
(5) singleton pregnancy; (6) pregnancy without fetal anom-

alies; (7) pregnancy with a gestational age greater than 35 
weeks; (8) patients without serious extragenital diseases 
(autoimmune diseases, diabetes, cardiovascular diseases, 
deficiency of coagulation factors); (9) patients who were 
subject to all investigations according to the study protocol.

The exclusion criteria from the study were: (1) patients 
with previous gynecological surgery, other than CS, with 
penetration into the uterine cavity (myomectomy); (2) fe-
tal macrosomia, malformations, or antepartum fetal death; 
(3) pregnant women over 40 years of age; (4) pregnancy 
with a gestational age less than 35 weeks; (5) anterior „T” 
or „J”-shaped hysterotomy; (6) transverse fetal position; (7) 
multiple pregnancies; (8) patients with severe extragenital 
diseases (autoimmune diseases, diabetes, cardiovascular 
diseases, deficiency of coagulation factors); (9) patients 
with uterine rupture, bleeding tendency, and infections; 
(10) patients with incomplete data who did not undergo all 
the investigations according to the study protocol.

The primary data were collected and extracted from the 
medical documentation (medical records), which included: 
socio-demographic data (age, occupation, parity, and num-
ber of pregnancies); anthropometric parameters; risk fac-
tors; medical and obstetrical-gynecological anamnesis; the 
results of clinical, instrumental, and laboratory investiga-
tions; the evolution of previous pregnancies and the current 
pregnancy; and the newborn`s status (sex, gestational age, 
weight, and height at birth; the Apgar scores at 1 minute 
and 5 minutes after birth; and birth injuries in the new-
born). The indications for CS were exclusively medical. The 
collected data were analyzed and compared across study 
groups (the experimental group and the control group).

The primary study materials were entered into an elec-
tronic database and processed on a personal computer 
using the functions and modules of the programs „Statisti-
cal Package for the Social Science” (SPSS) version 16.0 for 
Windows (SPSS Inc., Belmont, CA, USA, 2008) and Microsoft 
Excel 2019 through descriptive and inferential statistical 
procedures. To compare discrete variables, methods such 
as Pearson’s χ², Yates’ χ² correction, or Fisher’s exact test 
were used; to determine the statistical difference in mean 
values between groups, an independent samples t-test (for 
interval-scaled variables with a normal distribution of val-
ues) or non-parametric statistical tests (for ordinal-scaled 
or interval-scaled variables with a non-normal distribution 
of values) were used.

Differences that were statistically significant with a bi-
lateral value of p < 0.05 were considered.

Results and discussions
The mean age of pregnant women in the EG was statis-

tically significantly higher as compared to patients in the 
CG (30.56±0.3 years and 29.31±0.4 years, respectively; p < 
0.05). In the CG, there were statistically significantly more 
women aged between 31 and 40 years (51.4% and 38.3%, 
respectively; p < 0.05), and in the CG, there were statistical-
ly significantly more women aged 18-20 years (3.4% and 
0.6%, respectively; p < 0.05). The proportion of women 
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aged 21-30 years was similar in both study groups (48.0% 
and 58.3%, respectively; p > 0.05). Rehman et al., in a recent 
study, confirmed that most women who underwent CS were 
aged 21-30 years (67.1%) [10].

In the study, primigravid women were statistically signifi-
cantly more prevalent in the CG 85 cases (49.1%, p < 0.001), 
whereas secundigravid women (79 – 44.6% and 48 – 26.9%, 
respectively; p < 0.001) and multigravida women (98 – 55.4% 
and 42 – 24.0%, respectively; p < 0.001) were statistically sig-
nificantly more prevalent in the EG (Figure 1).

According to parity, primiparous women accounted for 
121 cases (69.1%, p < 0.001) significantly predominating in 
the CG, while secundiparous women accounted for 126 cas-
es (71.5%) and 34 cases (19.4%), respectively, and multip-
arous women accounted for 51 cases (28.5%) and 20 cases 
(11.5%), respectively (p < 0.001), significantly predominat-
ing in the EG (Figure 2).

Similar results were obtained in other studies. Blotniene 
et al. [1] found that women with two or more CSs had sta-
tistically significantly higher mean ages at birth, gestations, 
and parities than women with a primary CS in a study of 
655 pregnant women with at least one CS and singleton 
pregnancies [1].

Maternal morbidity increases exponentially with the 
number of CSs. The risk of injury in infants is low but not 
absent. A high rate of elective CDs has contributed to the 
increase of fetal complications: respiratory morbidity (re-
spiratory distress syndrome, transient tachypnea of the 
newborn), admission to the NICU, and increased length of 
hospitalization, with a significant medical, social, and finan-
cial impact on families and medical institutions [7, 11-15]. 
The adverse risks of CD at 37-38 weeks of gestation signifi-
cantly increase, with a magnitude of 9–40% [15].

An increased risk of severe general respiratory morbidity 
has been identified in infants born by elective CS. Further-
more, the risk increased concurrently with the gestational 
age decrease: at 37 weeks (odds ratio: OR 3.9; 95% confi-
dence interval: CI 2.4-6.5); at 38 weeks (OR 3.0; 95% CI 2.1-
4.3); and at 39 weeks (OR 1.9; 95% CI 1.2-3.0). The risk of 
severe respiratory morbidity was more likely at 37 (OR 5.0; 
95% CI 1.6-16.0) and 38 weeks of gestation (OR 4.2; 95% CI 
1.6-11.0). Even after excluding pregnancies complicated by 
diabetes, preeclampsia, intrauterine fetal growth retardation, 
or breech presentation, the results remained consistent [14].

The lack of stress hormones associated with labor could 
explain this association. During spontaneous labor, fetal 
lung fluid secretion decreases and absorption increases, 
and stimulation of surfactant release may be mediated by 
elevated fetal catecholamines in response to rupture of the 
membranes and delivery. Thus, if CS is performed before 
the onset of labor, the concentration of catecholamines in 
the serum does not increase [11, 13, 14]. Studies have found 
that full-term neonates born via elective CS have significant-
ly lower catecholamine levels and changes in lung function 
than those born vaginally [14].

In the cohort study, the rate of antepartum respiratory 
distress prophylaxis was similar in both study groups, both 

Fig. 1. Distribution of women in the study groups (%) 
according to gestation.

Fig. 2. Distribution of women in the study groups (%) 
according to parity.

Fig. 3. Prophylaxis rates of antepartum respiratory distress (%) 
in pregnant women from the study groups.

overall (4.6% in the EG and 9.7% in the CG, respectively; p 
> 0.05) and by method: complete prophylaxis with 4 dos-
es (3.4% in the EG and 4.0% in the CG, respectively; p > 
0.05), incomplete prophylaxis with 3 doses (0% in the EG 
and 1.7% in the CG, respectively), incomplete 2-dose pro-
phylaxis (0.6% in the EG and 1.1% in the CG, respectively; 
p > 0.05) and incomplete 1-dose prophylaxis (0.6% in the 
EG and 2.9% in the CG, respectively; p > 0.05) (Figure 3). 
According to literature data, women with two or more pre-
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vious CDs were scheduled for CS between 37 and 38 weeks 
of gestation. This tactic aims to reduce the risk of uterine 
rupture associated with spontaneous labor in women with 
post-cesarean scars [1, 16, 17]. In general, the gestational 
age of the fetus at birth is lower in pregnant women with 
multiple CSs. The higher the number of previous CDs, the 
higher the chances of a preterm birth during the next CS [1].

The newborns delivered by women with a previous CS 
were associated with a significantly increased risk of NICU 
admission (adjusted OR 1.31; 95% CI 1.23, 1.39; p < 0.001), 
neonatal loss (adjusted OR 1.19; 95% CI 1.12, 1.26; p < 
0.001) and preterm birth (adjusted OR 1.07; 95% CI 1.01, 
1.14; p < 0.05) [7].

A retrospective cohort study conducted on 672 single-
ton pregnant women without congenital anomalies (343 
women delivered by planned repeat cesarean sections and 
329 women delivered per vias naturalis) examined new-
born data. Newborns delivered by repeat CS without labor 
had higher rates of NICU admission, primarily for hypogly-
cemia, compared to the group of newborns delivered vagi-
nally (9.3% and 4.9%, respectively; p = 0.025), higher rates 
of oxygen supplementation for resuscitation in the delivery 
room (41.5% and 23.2%, respectively; p < 0.01) and in the 
NICU (5.8% and 2.4%, respectively; p < 0.028). Neonates 
born by elective repeat CS without labor demonstrated sig-
nificantly higher rates of NICU admission [13].

In the study, the termination of the current pregnancy by 
CS in the general study group according to gestational age 
was as follows: 5.4% at 35 + 0 – 36 + 6 weeks of gestation, 
7.4% at 3 7 + 0 – 37 + 6 weeks of gestation, 17.6% at 38 + 
0 – 38 + 6 weeks of gestation, 42.0% at 39 + 0 – 39 + 6 weeks 
of gestation, 18.5% at 40 + 0 – 40 + 6 weeks of gestation, and 
9.1% at ≥41 weeks of gestation.

This indicator was almost similar in both study groups: at 
35 + 0 – 36 + 6 weeks of gestation (4.5% in the EG and 6.3% 
in the CG, respectively; p > 0.05), at 37 + 0 – 37 + 6 weeks of 
gestation (5.6% in the EG and 9.1% in the CG, respectively; 
p > 0.05) and at 39 + 0 – 39 + 6 weeks of gestation (21.5% 
in the EG and 13.7% in the CG, respectively; p > 0.05). In the 
EG, the termination rate of the current pregnancy by CS was 
statistically significantly higher at 39 + 0 – 39 + 6 weeks of 
gestation (56.5% and 27.4%, respectively; p < 0.001), and in 
the CG, it was statistically significantly higher at 40 + 0 – 40 
+ 6 weeks of gestation (25.7% and 11.3%, respectively; p 
< 0.001) and at 41 weeks of gestation or more (17.7% and 
0.6%, respectively; p < 0.001) (figure 4).

Thus, in the CG, there is a tendency to increase CD at 
the gestational age of 37 + 0 – 37 + 6 weeks, and in the EG, 
there is a tendency to increase CD at 38 + 0 – 38 + 6 and 
39 + 0 – 39 + 6 weeks of gestation. The medical indications 
for more severe CS in women with primary CS may explain 
these findings. Evaluation of medical indications for CS in 
pregnant women in the study revealed that uterine scarring 
(57.6% and 0%, respectively; p < 0.001), suspected uterine 
scar defect (16.9% and 0%, respectively; p < 0.001) and the 
onset of labor (23.2% and 2.3%, respectively; p < 0.001) 
were statistically significantly more common in the EG.

The most common indications for CS in the CG were 
as follows: premature detachment of normally inserted 
placenta (5.1% and 0.6%, respectively; p < 0.05), pelvic 
presentation (25.1% and 5.6%, respectively; p < 0.001), 
post-term pregnancy (2.9% and 0%, respectively; p < 
0.05), clinically narrow pelvis (7.4% and 0%, respectively; 
p < 0.001), primary dynamic uterine dystocia (12.0% and 
1.7%, respectively; p < 0.001), secondary dynamic uterine 
dystocia (9.1% and 0%, respectively; p < 0.001), acute fe-
tal distress during labor (12.0% and 0 .6%, respectively; 
p < 0.001), failure to induce labor with prostaglandins 
(10.3% and 0%, respectively; p < 0.001), extragenital dis-
eases (7.4% and 1.7%, respectively; p < 0.05), complicated 
obstetric history (in vitro fertilization) (9.1% and 1.1%, 
respectively; p < 0.01), severe preeclampsia (4.6% and 
0%, respectively; p < 0.01) and other indications (10.9% 
and 0.6%, respectively; p < 0.001) (table 1). In some cases, 
several medical indications for CS persisted in the same 
pregnant woman.

A previous CS is the most common indication for the next 
CS. A cross-sectional retrospective study performed on a 
group of 602 women with CD found that repeat CS (48.5%), 
followed by fetal distress (18.9%), oligohydramnios (6.6%), 
cephalopelvic disproportion (6.5%), failure of labor (5.6%) 
and malpresentation (3.8%) were the most common major 
indications for CS [10].

A previous CS is associated with a higher risk of 
preterm birth in subsequent pregnancies, which is due to 
an increased risk of subsequent preterm births through 
unplanned or emergency CS. The risk of preterm birth 
among women with an unplanned CS after a previous CS 
increased 5-fold (adjusted OR 5.53; 95% CI 5.25–5.83), 
compared to women with a planned CS or vaginal deliv-
ery [18].

A recent study conducted on a group of 100 women with 
a singleton pregnancy and a previous CS found that in 74% 
of cases repeat CS (elective or emergency) was performed 
at a fetal gestational age of 37 + 0 – 37 + 6 weeks; in 18% 
of cases, the gestational age of the fetus was 38 + 0 – 38 + 
6 weeks. CS was not performed on pregnant women whose 

Fig. 4. The term for termination of the pregnancy by cesarean 
section (%) in pregnant women in the study groups.
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fetus had a gestational age greater than 40 weeks. Scholars 
have noted that elective CS is most commonly performed 2 
weeks before the expected date of birth [5]. CSs performed 

There are many reasons to perform a CS. Most CSs are 
performed for maternal or fetal medical reasons; however, 
there has been an increase in the number of women request-
ing a CS without a medical indication [4, 11]. The literature 
shows that the main indications for CS (about 85% of cases) 
are previous CD (42.8%), failure to progress during labor, 
suspected fetal distress (15.5%), fetal malpresentation, and 
dystocia. In addition, the NICU admission rate is higher in 
emergency CS cases (fetal distress, neonatal sepsis) [1, 4, 
11, 12]. 

Although emergency CSs are intended to reduce mater-
nal and neonatal mortality and morbidity, CD can be associ-
ated with negative short-term and long-term consequences 
[11]. In the study, the analysis of deliveries revealed that 
emergency CS in pregnancy (33 - 18.9% and 16 - 9.0%, re-
spectively; p < 0.01) and emergency CS during labor (106 
- 60.6% and 54 - 30.5%, respectively; p < 0.001) were per-
formed statistically significantly more frequently in the CG, 
while planned CS during pregnancy (107 – 60.5% and 36 – 
20.6%, respectively; p < 0.001) was performed significantly 
more frequently in the EG (figure 5). 

These results are similar to those of a recent study, in 
which 63.6% of cases were emergency CSs and only 36.4% 
of cases were planned CSs [10].

In the study, the rate of full-term neonates was statisti-
cally significantly higher in the EG (171 – 97.1% and 146 
– 83.4%, respectively; p < 0.001), the rate of post-term ne-
onates was statistically significantly higher in women from 
the CG (21 – 12.0%; p < 0.001), and the rate of premature 
newborns was similar in both study groups (6 – 2.9% in 
the EG and 8 – 4.6% in the CG, respectively; p > 0.05) (fig-
ure 6).

Fig. 5. Delivery types (%) in pregnant women from the study 
groups.

before 39 weeks of gestation may increase the newborn’s 
risk of respiratory disorders and hypoglycemia [9].

Table 1. Medical indications for cesarean section in pregnant women in the study groups

Parameter
EG CG

P
abs. % abs. %

Uterine scarring (planned) 102 57.6 0 0  < 0.001
Suspected uterine scar defect 30 16.9 0 0  < 0.001
Premature detachment of the normally inserted placenta 1 0.6 9 5.1  < 0.05
Placenta previa 3 1.7 4 2.3 NS
Pelvic presentation 10 5.6 44 25.1  < 0.001
Abnormal fetal position 1 0.6 1 0.6 NS
Post-term pregnancy 0 0 5 2.9  < 0.05
Clinically narrow pelvis 0 0 13 7.4  < 0.001
Anatomically narrow pelvis 3 1.7 5 2.9 NS
Dynamic uterine dystocia (primary) 3 1.7 21 12.0  < 0.001
Dynamic uterine dystocia (secondary) 0 0 16 9.1  < 0.001
Acute fetal distress during labor 1 0.6 21 12.0  < 0.001
Intrauterine growth retardation of the fetus 3 1.7 8 4.6 NS
Premature rupture of the amniotic sac 25 14.1 29 16.6 NS
Failure to induce labor with prostaglandins 0 0 18 10.3  < 0.001
Transverse situs 1 0.6 0 0 NS
Extragenital disease 3 1.7 13 7.4  < 0.05
Complicated obstetric history (in vitro fertilization) 2 1.1 16 9.1  < 0.01
Isthmic-cervical insufficiency (cervical cerclage) 0 0 1 0.6 NS
Severe preeclampsia 0 0 8 4.6  < 0.01
Obstetric suction ventouse (cupping) failure 0 0 1 0.6 NS
Deflected presentation 1 0.6 3 1.7 NS
Onset of labor 41 23.2 4 2.3  < 0.001
Other 1 0.6 19 10.9  < 0.001
Note: EG – experimental group, CG – control group, NS – statistically insignificant relationship, P – probability.
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The newborns in both study groups did not differ in 
terms of sex, mass, and length. 90 (50.8%) newborns in the 
EG and 80 (45.7%) newborns in the CG (p > 0.05) were fe-
male; 87 (49.2%) newborns in the EG and 95 (54.3%) new-
borns in the CG (p > 0.05) were male.

The average mass of the newborns was 3435.37±29.8 g 
in the EG and 3431.6±38.1 g in the CG (p > 0.05), and the 
average length of the newborns was 52.19±0.1 cm and 
52.25±0.2 cm, respectively (p > 0.05). Similar results have 
been reported in other studies. In women with a CS, the 
average mass of the newborn was 3467.40±752.51 g, and 
the average length of the newborn was 51.88±4.21 cm. 
In women with 2, 3, 4, and more CSs, these parameters 
were as follows: 3384.42±730.29 g and 51.09±4.18 cm, 
3276.66±833.60 g and 50.20±5.86 cm, 3095.71±726.66 g 
and 50.00±3.92 cm (p > 0.05) [1].

The study groups were similar (p > 0.05) and according 
to different groups of mass and length of newborns: 1 (0.6%) 
newborn from the EG and 4 (2.3%) newborns from the CG 
had a body mass between 1000-1999 g, 22 (12.4%) new-
borns from the EG and 24 (13.7%) newborns from the CG had 
a body mass between 2000-2999 g, 154 (87.0%) newborns 
in the EG and 147 (84.0%) newborns in the CG had a body 
mass range of 3000-3999 g, 3 (1.7%) newborns in the EG and 
6 (3.4%) newborns from the CG had a body length between 
44-46 cm, 24 (13.6%) newborns from the EG and 30 (17.1%) 
newborns from the CG had a body length between 47-50 cm, 
150 (84.7%) newborns from the EG and 139 (79.4%) new-
borns from the CG had a body length > 50 cm.

The mean values of the weight and length of the new-
borns were also similar according to the number of previous 
CSs: 3431.60±38.1 g in women with 1 CS, 3412.43±33.6 g in 
women with 2 CSs and 3522.16±63.8 g in women with 3-4 
CSs (p < 0.05), 52.25±0.2 cm in women with 1 CS, 52.18±0.2 
cm in women with 2 CSs and 52.22±0.4 cm in women with 
3-4 CSs (p < 0.05).

The frequency of children with low body mass (≤2500 
g) had an increasing tendency in the CG (10 – 5.7% and 4 
– 2.3%, respectively; p > 0.05), but this difference did not 
reach any statistical certainty.

The Apgar score values at 1 minute after birth equal to 
8-10 points (171 – 96.6% and 140 – 80.0%, respectively; 
p < 0.001) were statistically significantly more frequent in 
the EG, the Apgar score values at 1 minute after birth equal 
to 6-7 points (29 – 17.1% and 6 – 3.4%, respectively; p < 
0.001) and 4-5 points (5 – 1.7% and 0 – 0%, respectively; p 
< 0.05) were statistically significantly more frequent in the 
CG; and the Apgar score values 1 minute after birth equal to 
1-3 points (0 – 0% in the EG and 1 – 0.6% in the CG; p>0 .05) 
were similar in both study groups (figure 7).

The Apgar score values at 5 minutes after birth equal to 
8-10 points (174 – 98.3% and 157 – 89.7%, respectively; p 
< 0.001) were statistically significantly more frequent in the 
EG; the Apgar score values at 5 minutes after birth equal to 
6-7 points (17 – 9.7% and 3 – 1.7%, respectively; p < 0.01) 
were statistically significantly more frequent in the CG; and 
the Apgar score values at 5 minutes after birth equal to 4-5 
points (0 – 0% in the EG and 1 – 0.6% in the CG; p > 0.05) 
were similar in both study groups (figure 8).

Analysis of the Apgar score at 1 minute and 5 minutes 
after birth according to the presence or absence of acute 
fetal distress during labor in pregnant women in the CG 

Fig. 6. The rate of premature, full-term and post-term newborns 
(%) in pregnant women in the study groups.

Fig. 7. The Apgar score values at 1 minute after birth (%) in 
newborns in the study groups.

Fig. 8. The Apgar score values at 5 minutes after birth (%) in 
newborns in the study groups.
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found that the Apgar score values 1 minute after birth equal 
to 8-10 points (130 – 84.4% and 10 – 47.6%, respectively; 
p < 0.001) were statistically significantly more frequent in 
pregnant women without acute fetal distress during labor, 
and the Apgar score values 1 minute after birth equal to 1-7 
points (11 – 52.4% and 24 – 15.6%, respectively; p < 0.001) 
were statistically significantly more frequent in pregnant 
women with acute fetal distress during labor.

Similar results were found in the Apgar score at 5 min-
utes after birth. The Apgar score values 5 minutes after birth 
equal to 8-10 points (142 – 92.2% and 15 – 71.4%, respec-
tively; p < 0.05) were statistically significantly more frequent 
in pregnant women without acute fetal distress during labor, 
and the Apgar score values 5 minutes after birth equal to 1-7 
points (6 – 28.6% and 12 – 7.8%, respectively; p < 0.05) were 
statistically significantly more frequent in pregnant women 
with acute fetal distress during labor.

Some studies did not identify significant increased risks 
of stillbirth, early neonatal death, perinatal death, low Ap-
gar score, and low birth weight between women with and 
without prior CSs [7]. A recent study, carried out on a group 
of 655 pregnant women with at least one CS and with sin-
gleton pregnancies, found no significant differences in the 
mean values of the Apgar score at 1 minute and 5 minutes 
after birth according to the number of CSs: 9.01±1.07 points 
and 9.65±0.68 points in women with primary CS, 9.05±1.11 
points and 9.60±0.84 points in women with 2 previous 
Cs, 8.60±2.03 points and 9.20±1.86 points in women with 
3 previous CSs, 9.14±0.69 points and 9.43±0.53 points in 
women with 4 or more previous CSs [1].

A systematic literature review revealed a statistically 
significant difference in the Apgar score <5 points at 5 min-
utes after birth between the group of women with 1 CS and 
the groups of women with 2 CSs (9.39% and 2.11%, respec-
tively; p < 0.001), 3 CSs (9.39% and 2.18%, respectively; p 
< 0.001), 4 and more CSs (9.39% and 4.49%, respectively; p 
< 0.01) [2].

The evaluation of some parameters according to the de-
livery type found that in pregnant women with emergency 
CSs, an increased number of newborns with low body mass 
(≤2500 g) was determined (10 – 4.8% and 4 – 2.8%, respec-
tively; p > 0.05), an increased Apgar score rate equal to 1-7 
points at 5 minutes after birth (16 – 7.7% and 5 – 3.5%, re-
spectively; p > 0.05) and a statistically significant increase 
in the rate of the Apgar score equal to 1-7 points at 1 min-
ute after birth (35 – 16.7% and 6 – 4.2%, respectively; p < 
0.001).

The discharge rate of neonates in the study was higher 
in the EG (165 – 93.2% and 136 – 77.7%, respectively; p < 
0.001), and the transfer rate to stage II was higher in the CG 
(39 – 22.3% and 12 – 6.8%, respectively; p < 0.001). The 

frequency of neonatal trauma (scalpel injury) was low and 
similar in both study groups: 0 (0%) in the EG and 3 (1.7%) 
in the CG (p > 0.05).

In general, the literature suggests that the mode and tim-
ing of delivery have a greater impact on adverse neonatal 
outcomes than the number of previous CSs [2]. 

Conclusions
(1) The termination of the pregnancy by CS at 39 + 0 – 

39 + 6 weeks of gestation (56.5% and 27.4%, respectively; p 
< 0.001) was statistically significantly more frequent in the 
EG, and at 40 + 0 – 40 + 6 weeks of gestation (25.7% and 
11.3%, respectively; p < 0.001) and at 41 weeks of gestation 
or more (17.7% and 0.6%, respectively; p < 0.001) was sta-
tistically significantly more common in the CG.

(2) Analysis of deliveries revealed that emergency CS 
in pregnancy (18.9% and 9.0%, respectively; p < 0.01) and 
emergency CS during labor (60.6% and 30.5%, respective-
ly; p < 0.001) were significantly statistically more frequent 
in the CG, and planned CS in pregnancy (60.5% and 20.6%, 
respectively; p < 0.001) was statistically significantly more 
frequent in the EG.

(3) The rate of full-term neonates was statistically sig-
nificantly higher in women from the EG (97.1% and 83.4%, 
respectively; p < 0.001), and the rate of post-term neonates 
was statistically significantly higher in women from the CG 
(12.0% and 0%, respectively; p < 0.001).

(4) Neonates in both study groups were similar in 
terms of sex, mass, and length. However, the Apgar score val-
ues equal to 8-10 points at 1 minute after birth (96.6% and 
80.0%, respectively; p < 0.001) and at 5 minutes after birth 
(98.3% and 89.7%, respectively; p < 0.001) were statistical-
ly significantly more frequent in the EG; the Apgar score val-
ues equal to 6-7 points at 1 minute after birth (17.1% and 
3.4%, respectively; p < 0.001) and at 5 minutes after birth 
(9.7% and 1.7%, respectively; p < 0.01) and the Apgar score 
values equal to 4-5 points at 1 minute after birth (1.7% and 
0%, respectively; p < 0.05) were statistically significantly 
more frequent in the CG.

Abbreviations
CD – cesarean delivery; CDs – cesarean deliveries; CI 

– confidence interval; CS – cesarean section; CSs – cesare-
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