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Abstract:  
Background: Despite improvements in safety, there are still issues to be taken into account, particularly for 
women who have had previous cesarean sections. The purpose of this study was to examine the outcomes for 
mothers and newborns in participants for cesarean sections who have had multiple cesarean sections based on 
the number of prior cesarean sections. 
Methods: This prospective descriptive study was carried out in the Department of Obstetrics and Gynaecology, 
DMCH, Laheriasarai, Bihar, from January 2020 to December 2020. The study included all patients for cesarean 
sections because they had previously undergone cesarean sections. They were divided into three groups based 
on how many cesarean sections they had previously had. Fisher's exact, Chi-squared, and Kruskal-Wallis tests 
were used for statistical analysis. Statistical significance was indicated by a P value less than 0.05.  
Results: The study comprised 345 women in total. The study's findings demonstrated that there was no signifi-
cant difference between the three groups' outcomes for other mothers and newborns (P<0.05), but there was a 
significant difference in the length of surgery (P<0.001), the presence of intraperitoneal adhesions (P<0.001), 
and abnormal placental adhesions (0.012).  
Conclusion: The study's findings demonstrated that most maternal and newborn problems after a current cesar-
ean section do not increase with the number of prior cesarean procedures. Of course, it should be mentioned that 
there were not many women in this study who had had three or more prior cesarean sections; as a result, more 
research is required.  
Keywords: Repeat Cesarean Section, Outcome Assessment, Intraoperative Complications, Postoperative 
Complications. 
This is an Open Access article that uses a funding model which does not charge readers or their institutions for access and distributed under 
the terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0) and the Budapest Open Access 
Initiative (http://www.budapestopenaccessinitiative.org/read), which permit unrestricted use, distribution, and reproduction in any medium, 
provided original work is properly credited. 
Introduction 

A cesarean section is one of the most common sur-
geries worldwide [1,2]. Data from 154 countries, 
which include about 94.5% of all live births in the 
world, show that about 21.1% of births are per-
formed by cesarean section. This amount is about 
31.7% in west Asia, where Iran is located. Also, 
statistics from 159 countries show that between 
1990 and 2018, the cesarean section rate increased 
by 5%. This increase rate was 12.1% in West Asia 
[3]. In Iran, the cesarean section rate is estimated to 
be 48% [4]. In many centers, cesarean section be-
cause of a previous cesarean section is one of the 
most common causes of the surgery [5,6]. In Iran, 
about 25.42% of all cesarean sections are per-
formed due to previous cesarean sections [4]. Ce-
sarean sections are associated with potential risks 

(7, 8). The health of the mother and fetus, gesta-
tional age, the surgeon's and anesthetist’s skill and 
technique, and the facilities of the treatment center 
play an important role in the occurrence of related 
complications [9,10]. The safety of cesarean sec-
tions has increased with advances in surgical tech-
niques and patient care [11,12]. There are still con-
siderations regarding the increased incidence of 
adverse maternal and fetal complications in patients 
undergoing a cesarean section due to a previous 
cesarean section, especially if the ones are repeated 
many times. Among these, we can mention the 
increase of both moderate and severe intraperitone-
al adhesions, placenta previa, abnormal placental 
adhesion, blood transfusion, cesarean hysterecto-
my, duration of operative time and hospital stay, 
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and others.[13-16] These considerations may be 
important in organizing the operation of these pa-
tients for cesarean section, such as notifying col-
leagues from other fields, determining the opera-
tion time in such a way as to minimize the possibil-
ity of emergency cesarean section, choosing the 
delivery method (repeated cesarean section or vag-
inal delivery after cesarean section), and the need 
to suggest tubal ligation during repeated cesarean 
sections following a certain number of previous 
ones.  

Therefore, it is necessary to have information about 
the neonatal and maternal outcomes of a cesarean 
section because of a previous cesarean section in 
terms of the number of previous ones. Previous 
studies have mentioned different results regarding 
this issue. Some have confirmed the increase in 
severe complications with the increase in the num-
ber of previous cesarean sections. [14,15,17]and 
some have not confirmed serious morbidities 
[18,19]. In general, there is no accurate data on the 
maximum number of cesarean sections that are not 
associated with serious consequences for subse-
quent cesarean sections in a woman. This study 
was conducted with the aim of investigating mater-
nal and neonatal outcomes in candidates for cesare-
an sections because of previous cesarean sections 
according to the number of previous sections.  

Material and Methods  

This prospective descriptive study was conducted 
during January 2020 to December 2020 at Depart-
ment of Obstetrics and Gynaecology, Darbhanga 
Medical College and Hospital, Laheriasarai, Bihar. 
Since the beginning of the study, all candidates for 
cesarean section because of a previous cesarean 
section with Kerr incision and live fetus were in-
cluded in the study. Exclusion criteria were multi-
ple pregnancies, history of abdominal surgery other 
than cesarean section, and performing other surger-
ies at the same time with cesarean section. Before 
the surgery, age (years), parity, gestational age 
(weeks), number of previous cesarean sections, 
hemoglobin (g/dL), presence of underlying disease 
in mother, type of skin incision, and emergency or 
elective cesarean section were recorded in the data 
collection form.  

Immediately after the end of the operation the in-
formation were recorded in the data collection form 
including: the type of anesthesia, duration of the 
operation from the time of skin incision to the 
complete restoration of the skin in minutes, the 
presence and degree of intraperitoneal adhesions 
(mild: membrane-like and thin adhesions that are 
easily separated and severe: dense and veined ad-
hesions, and frozen pelvis, where the uterus cannot 

be removed from the abdominal cavity), uterine 
atony, placenta previa, abnormal placental adhesion 
(according to the pathology report if hysterectomy 
is required, or severe bleeding from the placental 
site if the placenta does not separate or is difficult 
to separate), dehiscence or rupture of the uterine 
scar, bowel injury (intestinal penetration or sero-
muscular injury requiring repair), bladder injury, 
cesarean hysterectomy, Apgar score of the newborn 
in first and fifth minutes, and weight of the new-
born in grams. Before discharge of the patient, in-
formation about blood transfusion during or after 
the operation, the length of the patient's admission 
from the day of operation to the day of discharge in 
days, the mother's admission to the intensive care 
unit (ICU), the newborn's admission to the neonatal 
intensive care unit (NICU), and the patient hemo-
globin six hours after the operation were recorded. 
Also, in the sixth week after the operation, the in-
formation related to the occurrence of infection or 
dehiscence of the wound, re-admission of the pa-
tient to hospital, and maternal death and its cause 
were checked by phone and recorded in the data 
collection form.  

Statistical analysis was performed using SPSS ver-
sion 18 (IBM, USA). Data were expressed as mean 
± standard deviation for continuous variables and 
number of cases and percentages for categorical 
variables. Descriptive analysis was utilized for de-
mographic data. Continuous variables between 
groups were compared using Kruskal–Wallis, Cat-
egorical data were compared using the chi-squared 
and Fisher’s exact test. A p-value < 0.05 indicated 
statistical significance.  

Results  

From January 2020 to December 2020, 740 
cesarean sections were performed in DMCH, 
Laheriasarai, Bihar of which 345 cases (46.6%) 
were due to repeat cesarean sections. Of these 345 
persons, 257 (74.5%) had a history of 1 previous 
cesarean section, 73 (21.2%) had a history of two 
previous cesarean sections, and 15 (4.3%) had a 
history of three or more previous cesarean sections. 
Table 1 shows the demographic and surgical 
information, and maternal outcomes, and Table 2 
shows the neonatal outcomes according to the 
number of previous cesarean sections.  

No cases of bowel injury, cesarean hysterectomy, 
or maternal death due to cesarean section 
complications were observed. Also, only one case 
of bladder injury was observed in the group that 
had a history of two previous cesarean sections, 
which was repaired without leaving any 
complications. 
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Table 1: Demographic and surgical characteristics and maternal outcomes in 345 candidates for          
caesarean section according to the number of previous caesarean sections 

 
Variable 

One previous 
cesarean      
section     
n:257 

Two previous 
cesarean      
sections          
N:73 

Three or more 
previous         
cesarean sections   
N: 15 

 
P   
value 

Age (year)* 27.1 ± 2.7 32.5 ± 5.2 34 ± 4.1 0.038 
Gravidity * 2.4 ± 0.3 3.7 ± 0.6 4. 9 ± 0.9 <0.001 
Gestational age (week)* 37.83 ± 1.2 38.26 ± 1.9 37.8 ± 1.2 0.838 
Maternal underlying disease^ 14 (5.45) 7 (9.59) 2 (13.33) <0.196 
Emergency surgery^ 57 (22.18) 19 (26.03) 4 (26.67) 0.749 
Spinal anesthesia^ 244 (94.94) 70 (95.90) 14 (93.33) 0.9 
Surgery duration (min)* 51.78 ± 21.32 58.16± 20.05 64.17± 20.99 <0.001 
Intra or post operation uterine atony^ 14 (5.44) 5 (6.85) 1 (6.67) 0.893 
Placenta previa ^ 12 (4.67) 4 (5.48) 2 (13.33) 0.339 
Pfannenstiel incision^ 256 (99.61) 71 (97.26) 15 (100) 0.201 
abnormal placental adhesion^ 3 (1.17) 3 (4.11) 1 (6.67) 0.012 
dehiscence or cesarean scar rupture^ 8 (3.11) 3 (4.11) 0 0.705 
Intra or post operation blood transfu-
sion^ 

7 (2.72) 3 (4.11) 1 (6.67) 0.616 

Maternal hospital stay (day)* 1.8 ± 0.8 2.1± 0.4 2.3 ± 0.2 0.127 
change of hemoglobin level before and 
after the operation* 

1.2 ± 1.09 1.17 ± 1.22 1.4 ± 1.05 0.173 

Maternal ICU admission^ 12 (4.67) 3 (4.11) 1 (6.67) 0.911 
wound infection or dehiscence^ 7 (2.72) 2 (2.74) 0 0.811 
Maternal re-hospitalization^ 9 (3.50) 3 (4.11) 0 0.731 
Intraperitoneal adhesion^ 74 (28.80) 32 (43.84) 11 (73.33) <0.001 
Severe intra peritoneal adhesion^ 19 (7.39) 11 (15.07) 2 (13.33) 0.196 
*: mean ± standard deviation ^: number (%) 
 

Table 2: Neonatal out comes in 345 candidates for caesarean sections due to previous caesarean section 
according to the number of previous caesarean sections 

Variable One previous   
cesarean section 
n:257 

Two previous    
cesarean                    
sections N:73 

Three or more 
previous cesarean 
sections N: 15 

Two previous 
cesarean        
sections N:73 

5-minute Apgar score 
less than 7^ 

9 (3.50) 2 (2.74) 0 0.732 

Birth weight (g)* 3182.32±423.45 3134.31 ± 399.34 3101.92 ± 133.54 0.176 
Neonatal NICU     
admission^ 

69 (26.85) 21 (28.77) 4 (26.67) 0.947 

*: mean ± standard deviation ^: number (%) 
 
The results showed that women in the three groups 
were not significantly different in terms of gesta-
tional age, presence of underlying disease, frequen-
cy of emergency cesarean, use of spinal anesthesia 
for cesarean, or surgery with a Pfannenstiel incision 
(P>0.05). Also, data showed that the frequency of 
uterine atony, placenta previa, dehiscence or cesar-
ean scar rupture, blood transfusion, ICU and NICU 
admission, wound infection or dehiscence, re-
hospitalization, 5-minute Apgar score less than 7, 
average birth weight, duration of maternal hospital-
ization, and the change in hemoglobin level before 
and after the operation were not significantly dif-
ferent between the three groups (P>0.05). Also, the 
results showed that the three groups were signifi-
cantly different in terms of maternal age (P = 
0.038), number of pregnancies (P<0.001), and du-

ration of surgery (P<0.001). The frequency of ab-
normal placental adhesion was 1.17%, 4.11% and 
6.67% in three groups with a history of one time, 
two times and three or more previous cesarean sec-
tions, respectively, which had a significant differ-
ence (P=0.012). The frequency of intraperitoneal 
adhesions in the groups was 28.80%, 43.84% and 
73.33%, respectively, which was significantly dif-
ferent between the three groups (P<0.001). In terms 
of severe adhesion in the groups, 19 patients 
(7.39%), 11 patients (15.07%) and two patients 
(13.33%) had severe adhesion, respectively. How-
ever, these three groups were not significantly dif-
ferent in this respect (P=0.196). In the case of com-
bining two groups with a history of two and three 
or more previous cesarean sections and comparing 
them with the group with a history of one previous 
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cesarean section, a significant difference was seen 
between them (P=0.039). Also, the results of the 
study showed that an increase in the number of 
previous cesarean sections does not cause a signifi-
cant change in neonatal outcomes (P>0.05).  

Discussion  

As expected, the results of this study showed that 
the average maternal age and number of pregnan-
cies in the three groups increased with an increase 
in the number of cesarean sections, and these three 
groups were significantly different in this regard. 
Also, the study showed that the prevalence of in-
traperitoneal adhesions in the groups increased with 
an increase in the number of previous cesarean 
sections, and the groups were significantly different 
in this regard. The prevalence of severe intraperito-
neal adhesions in patients with a history of two or 
more cesarean sections was significantly different 
from that in women with a history of one previous 
cesarean section. It seems that the increase in dura-
tion of surgery, along with the increase in the num-
ber of previous cesarean sections, is due to an in-
crease in the adhesions. Because dissection of the 
abdominal wall and separation of the bladder from 
the lower segment take more time [18]. Although 
in this study, the rate of abnormal placental adhe-
sion increased with the increase in the number of 
previous cesarean sections, the increase in the 
number of cesarean sections did not cause a signifi-
cant increase in other major complications such as 
placenta previa, blood transfusion, cesarean hyster-
ectomy, ICU admission, and adverse neonatal out-
comes. Considering that uterine atony, uterine rup-
ture, and placental adhesion disorders are among 
the most common indications for cesarean hyster-
ectomy, the subjects of these three groups did not 
differ significantly in terms of uterine atony and 
uterine rupture; and although there was a signifi-
cant difference in terms of placental adhesion dis-
orders, the number of patients suffering from this 
complication was low (7 patients); therefore, the 
lack of difference in the rate of cesarean hysterec-
tomy can be justified.  

Some other studies also confirm the results of our 
study about the lack of a significant difference be-
tween most maternal and neonatal outcomes with 
an increasing number of cesarean sections. In 
Lynch's study, the medical records of 250 women 
who underwent elective cesarean sections due to 
two or more previous cesarean sections were re-
viewed. The results showed that 12 (4.8%) had 
placenta previa; two of them underwent cesarean 
hysterectomy; and four needed transfusions. The 
rate of wound infection in these patients was 6.3% 
and the rate of urinary infection was 11.2%. The 
researchers concluded that the rate of major mater-
nal complications in repeated cesarean sections is 
low and is often related to the presence of placenta 
previa. They also found that the occurrence of ma-

ternal complications is not related to the number of 
previous cesarean section. [20] 

In a study from Saudi Arabia, the records of 150 
women who underwent cesarean sections for the 
fourth time or more (two for the eighth, 15 for the 
seventh, 20 for the sixth, 40 for the fifth, and 78 for 
the fourth time) were compared with those of 140 
women who underwent cesarean sections for the 
second or third time [20] for the second and 120 for 
the third time). The results showed that these two 
groups were significantly different in terms of se-
vere intraperitoneal adhesion (P=0.0000) and for 
this reason, the duration of surgery in the case 
group was longer than the control group 
(P=0.0000). But these two groups did not differ 
significantly in terms of placenta previa (P=0.4818) 
and placental adhesion (P=0.6922) and therefore 
the researchers concluded that performing repeated 
cesarean sections for the fourth to eighth time is as 
safe as the second and third cesarean sections [21].  

The study of Uygur and his colleagues, in which 
301 women with a history of one previous cesarean 
section were compared with 301 women with a 
history of two or more cesarean sections, showed 
that these two groups were significantly different in 
terms of the presence of severe intraperitoneal ad-
hesions (P=0.016) and uterine dehiscence or rup-
ture. (P=0.030). However, the rates of cesarean 
hysterectomy, bowel, ureter, and bladder injury, 
blood transfusion, and hemoglobin drop were not 
significantly different in the two groups (P>0.05). 
The researchers concluded that increasing the num-
ber of cesarean sections to 3 or more does not in-
crease the rate of serious neonatal and maternal 
complications [19].  

In a retrograde study, 308 women with a history of 
five to nine cesarean sections were compared with 
306 women with a history of three or four cesarean 
sections. The study showed that the duration of 
surgery and severity of intraperitoneal adhesions 
and hemoglobin drop after surgery were signifi-
cantly different in the two groups (P < 0.05), but 
there was a significant difference between the two 
groups in terms of the newborn's Apgar score and 
the hospitalization rate of the newborn. There was 
no cesarean hysterectomy, uterine scar rupture, 
placenta previa, placenta accreta, bladder injury, 
postoperative fever, wound infection, or urinary 
infection[22]. Although this study showed changes 
in hemoglobin level before and after surgery in two 
groups, and the absence of a significant difference 
in the frequency of placenta accreta was different 
from our study, the rest of the results were similar 
to our study. It should be noted that this study was 
conducted in women with a history of at least three 
previous cesarean sections, and maybe this was the 
reason for the lack of a different rate in placental 
adhesion disorder. This means that maybe after the 
increase in the amount of placenta accreta in the 
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second and third repeated cesarean sections, the 
further increase in the number of cesarean sections 
does not cause a significant increase in the frequen-
cy of placental adhesion. It should be noted that 
other studies have shown that the probability of 
placental invasion abnormalities increases with the 
increase in the number of cesarean sections 
[5,23,24]. But the present study and some other 
studies did not show this. [18, 22].In contrast, some 
other studies have confirmed the increase in com-
plications with an increase in the number of previ-
ous cesarean sections. A national population-based 
prospective cohort study in England showed that in 
94 women who had a cesarean section for the fifth 
time or more, especially in the presence of placenta 
accreta, compared to 175 women who had a cesar-
ean section for the second to fourth time, bleeding 
more than 1500 cc, visceral injury, and ICU admis-
sion were more common. Also, the results showed 
that the probability of preterm birth and its compli-
cations was higher in the group with five or more 
cesarean sections (OR: 6.15, CI 95% 2.56-15.78) 
[23].  

In a retrospective case-control study in Saudi Ara-
bia, the pregnancy outcomes of 394 women who 
had a fourth or more cesarean sections were com-
pared with those of 394 women who had a second 
or third cesarean section. The results showed that 
placenta previa in two groups was 3.8% vs. 0.3% 
(P<0.001), placenta accreta was 10.2% vs. 3.6% 
(P<0.001), the average intraperitoneal adhesion rate 
was 26.1% versus 10.7% (P<0.001), severe adhe-
sion was 27.4% versus 10.7% (P<0.001), in-
traoperative bleeding over 1000 cc 2.3% versus 
6.1% % (P=0.013), blood transfusion rate 5.6% 
versus 2% (p=0.016), maternal ICU admission 
2.5% versus 0.3% (P=0.015) were significantly 
different [13].A retrospective study by Biler et al. 
showed that in 244 women with a history of four or 
more previous cesarean sections compared to 1074 
women with two or three previous cesarean sec-
tions, the intraperitoneal adhesion rate (P<0.001), 
number of blood units transfused (P=0.044), dura-
tion of surgery (P=0.012), and hospital stay 
(P<0.001) were significantly higher [18]. Another 
retrospective study by Sobande et al. showed that 
in 115 women with a history of two or more previ-
ous cesarean sections compared to 256 women with 
one previous cesarean section, the presence of 
dense adhesions during surgery (P<0.05), and 
bladder injury (P =0.023) were significantly higher 
[25].  

A systematic review and meta-analysis that includ-
ed 21 studies showed that the rate of hysterectomy, 
blood transfusion, intraperitoneal adhesions, and 
surgical injuries increased with the number of pre-
vious cesarean sections. The prevalence of placenta 
previa increases from 10 per 1000 births in women 
with one previous cesarean section to 28 per 1000 

in women with three or more previous cesarean 
sections. Also, this study showed that the risk of 
placenta accreta, cesarean hysterectomy, and any 
maternal complication increases significantly in 
women with placenta previa and a history of three 
or more previous cesarean sections compared to 
women with placenta previa and no history of ce-
sarean sections. The result of the study showed that 
the rate of serious maternal complications increases 
with the number of previous cesarean section [14].  

Although these studies have shown an increase in 
some complications with an increase in the number 
of cesarean sections, it should be noted that in most 
of them, this increase in complications was associ-
ated with an increase in the number of fourth or 
higher cesarean sections, and perhaps this is the 
reason for their difference with our study because 
in our study, most of the research subjects had un-
dergone cesarean sections for the second and third 
time.  

Conclusion  

Overall, the study's findings demonstrated that 
there is no statistically significant difference in the 
rate of major complications among individuals who 
have had one, two, three, or more cesarean 
sections. However, because there aren't enough 
women who have had more cesarean sections, it is 
impossible to establish the highest number of 
cesarean sections that a woman can have without 
experiencing serious complications. 
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