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Background: Cesarean section (CS) is one of the most common obstetric procedures worldwide and an increased rate of
cesarean section has been observed in recent studies. Maternal and fetal mortality and morbidity associated
with cesarean section is an important health problem worldwide. This requires the evaluation of the effect of
repeated cesarean delivery on maternal morbidity.

Material/Methods: A total of 2460 patients who underwent delivery by CS at a center in southeast Turkey between January 2012
and January 2014 (24 months) were included in the study. The patients were divided into 5 groups according
to the number of CSs, and the maternal and neonatal outcomes of the groups were retrospectively evaluated.

Results: A statistically significant difference was found between the groups in terms of maternal age, education level,
time of hospitalization, operating time, the presence of dense adhesions, bowel and bladder injury, the pres-
ence of placenta previa, hysterectomy, blood transfusion requirements, and need for intensive care (p<0.05).
Placenta previa (OR, 11.7; 95% Cl, 2.6-53.2) and placenta accreta (OR, 12.2; 95% Cl, 3.9-37.8) were found to be
important risk factors in terms of the need for hysterectomy. No statistically significant difference was found
between the groups for gestational age at birth, birth weight, fifth-minute APGAR score, preoperative and post-
operative hemoglobin levels, uterine rupture, wound infection, wound dehiscence, placenta accreta, maternal
death, and endometritis (p>0.05). A total of 4 or more CSs was identified as the critical level for most of the
major complications.

Conclusions: An increasing number of CSs is accompanied by serious maternal complications. Four or more CSs are of es-
pecially critical importance. Decreasing the number of cesarean sections is required to decrease relevant com-
plications. Vaginal birth after CS is an option that should be recommended to the patient.
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Material and Methods

Cesarean section (CS) is a surgical procedure that may save the
life of both the mother and the baby in many cases. Cesarean
delivery rates have increased each year and this is now a pub-
lic health problem in terms of the burden to the economy of
the country as well as possible complications. While the cesar-
ean birth rate was 4.5% in the USA in 1965, it was 31.8% ac-
cording to 2007 data and is thought to be over 50% at present
[1,2]. According to the 1993 Turkish Demographic and Health
Survey (TDHS), the cesarean birth rate at the time was 8%,
and 2008 studies [3] have reported that this has increased to
37%. There are 2 significant reasons for this increase: the in-
creasing primary cesarean rate and the rapidly decreasing rate
of normal birth after CS [1]. Although the final reason for the
increase in the primary cesarean rate is not clear, medico-le-
gal issues have probably played an important role.

CS has several inherent complications but maternal and fe-
tal well-being, timing of the birth, the surgeon’s experience,
the competence of the center, the surgical technique, and the
risk of anesthesia are factors that play important roles in the
emergence of complications [4]. The cesarean section rate is
increasing worldwide. A lack of adequate contraceptive knowl-
edge and the desire to have many children, especially in rural
areas, is increasing cesarean section incidence. Many studies
have reported the effects of multiple CSs on maternal morbidity,
but most of these studies have evaluated the isolated effects
of CS on placenta previa, bladder or bowel damage, and intra-
abdominal adhesions [5-8]. Most of these studies also have a
small percentage or unknown number of patients with 5 or 6
CSs. We planned our study to evaluate morbidity in patients
with a history of 5 or more CSs using parameters that were as
exact as possible and a larger number of morbidity parameters.

Location and time of the study

The study was conducted by a retrospective evaluation of the
files and hospital records of patients who underwent CS at the
Adiyaman University Medical Faculty Training and Research
Hospital’s Obstetrics and Gynecology clinic between January
2012 and January 2014 (24 months). Study approval was ob-
tained from the Kahramanmaras Sutcu Imam University School
of Medicine, Medical Ethics Committee (Reference Number:
2014/05-03).

Number of patients and study inclusion criteria

The inclusion criteria were patients who were 20-45 years
old, had undergone at least 1 CS, had not undergone non-ce-
sarean abdominal surgery, and the presence of complete pa-
tient data. We made sure at least 6 weeks had passed after
delivery. A total of 2460 patients who met the required crite-
ria were included in the study (Figure 1).

Patient exclusion criteria

The patients who were not included in the study were Syrian
refugees who had come to Turkey because of civil war and
whose pregnancy records could not be accessed (190 pa-
tients). Additional exclusions were 674 patients who were liv-
ing in our region but had irregular pregnancy follow-up and
389 patients who did not come for postnatal follow-up. The 48
patients who underwent other abdominal surgery were also
excluded, as were 104 patients who had inadequate data in
their hospital records.
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Figure 1. Search and selection of patients
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Table 1. Demographic features of patients.

Second CD
n=1362

Third CD
n=631

Characteristic
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Maternal age at delivery

(, mean £5D) 28.6+5.3 30.1+4.6
Smoker during pregnancy

) () 1.2 (16) 1.0 (6)

Educational level (years) 8.445.3 0.0+4.9
(mean +SD)

Fourth CD Fifth CD
n=336 n=79
33.4+2.3 35.3£3.7 37.1+3.3 <0.001
""" 4@ 130 190 oas
Camso e zess oo

CD - cesarean delivery; SD — standard deviation; n — number of patients.

Groups and investigated parameters

Atotal of 5 patient groups were created according to the num-
ber of CSs. We recorded each patient’s demographic data and
information related to the surgery, such as preoperative and
postoperative hemoglobin levels, presence of dense adhesions,
presence of wound dehiscence, placenta previa, placenta ac-
creta, bladder and bowel injury, need for hysterectomy, time
of hospitalization, uterine rupture, wound infection, operation
time, need for blood transfusion, need for intensive care, ma-
ternal mortality, and the presence of endometritis. The fetal
data recorded were birth weight, fifth-minute APGAR value,
and gestational week at birth. Feto-maternal results and sur-
gical complications were evaluated regarding the presence of
any difference between the groups.

Descriptions

Dense adhesion was defined as the presence of adhesions de-
tected intraoperatively, extending from the abdominal wall to
the bladder or to the front wall of the uterus, not separating
easily, and left alone during surgery as much as possible due
to the concern that it could cause serious morbidity. A clinical
description of endometritis was used, where puerperal fever,
foul-smelling vaginal discharge, and pelvic tenderness were
present in the post-natal period and no other focus was found.
Placenta previa was the placenta closing the cervical internal
os completely or partially as found on an ultrasonographic
evaluation performed in the third trimester. For patients who
did not undergo ultrasonography in the third trimester, com-
plete placenta previa covered the lower segment of the uter-
us and cervix completely and partial placenta previa covered it
partially during intraoperative observation. Placental adhesion
abnormalities were diagnosed with histopathological verifica-
tion if the patient had undergone a hysterectomy, and based
on intraoperative findings otherwise. These were described as
the presence of intensive bleeding from the adhesion site after
the separation attempts in cases where the placenta could not
be separated from the adhesion site or where it was difficult
to separate them with gentle intraoperative traction. Bladder

injury was described as unintentional damage directly relat-
ed to the incision or during intraoperative tissue dissection.
Intestinal damage was described as intestinal entry during in-
traoperative tissue dissection or seromuscular damage requir-
ing repair. Blood transfusion was required in cases with an Hb
value lower than 10 g/d|, when intraoperative estimated blood
loss was more than 20% of the total blood volume, or when
the Hb level was lower than 8.5 g/dl postoperatively. The op-
eration time was calculated as the time between anesthesia
induction and skin closure. Wound infection was defined as
discharge from the incision site after the third postoperative
day and growth in wound site cultures.

Statistics

The Statistical Package for the Social Sciences software ver-
sion 13.0 (SPSS Inc., Chicago, IL, USA) was used for the statis-
tical evaluations. The continuous variables were presented as
mean + standard deviation. Comparisons between 2 groups
with normally distributed variables were performed with the
dependent samples t test. Comparison of more than 2 groups
was done with the single-factor analysis of variance (ANOVA)
test. The differences between 2 and more than 2 groups with-
out normal distribution were checked with the Mann-Whitney
U and Kruskal-Wallis tests, respectively. Groups with categori-
cal variables were compared with the Pearson chi-square test.
The level of statistical significance was defined as p<0.05.

Results

There were 17 607 births at our clinic within the specified
period. Our total cesarean rate was 37.62%, primary cesar-
ean rate was 15.67%, and the repeated cesarean rate was
21.95%. The demographic data of the patient groups are pre-
sented in Table 1.

There was no statistically significant difference in terms of de-
mographic characteristics between the groups except for ma-
ternal age and education status. Maternal age was the lowest
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Table 2. Maternal and fetal complications in different cesarean section groups.

Third CD
n=631

Second CD

Characteristic n=1362

Fourth CD
n=336

Fifth CD
n=79

Preop Hb (gr/dL, mean +SD) 10.1+£1.2 10.2+1.2 10.2+1.4 10.3+1.4 10+1.2 0.297
postop Hb (gr/d) 102612 94812 04sl2 90541 94409 0116
Hospital stay (day) 21404 21#04 21203 24408  29:09 . ©001
et s R 3874136 389137  47.9+143 4524122 503:134 ©001
Densadezyon %)(n)  84(115) 7648 16154 s1@) 1730) ©001
Blader inury () 050(7) 080(5) 42004 000(0) 3800 ©001
e EaE 040(5) 0302 0602 000(0) 3800 0006
I I 040(6) 1100 1204  130() 0000) 0343
 Wound infection (%)(n)  490(67)  550(35)  540(18 000(0)  1150(6) ¢ 0060
el e G 100(13) 050(3) 0903 000(0) 0000) 0663
Placentaaccreta (%))  080(11)  100(6) 2100 13000 000(0) 0287
ey I 150200 210013  450(15  380(3) 3800 0010
e A 040(6) 0604  180(6) 2502 3800 0004
Blood transfusion (%)) 210(28)  210(13)  480(16) 890(7) 3800 ©001
mecennie) 070 0302 1208 000(0) 3800 0031
 Maternaldeath 010() 0000 0000 000(0) 000(0) 0938
Endomenitis 180(24)  100(6)  150()  380()  190(1) 0350

(G;Etirtl';::gi‘; at delivery 37.6+1.6 37.5¢17 37.5+1.4 37.741.9 37.5¢1.6 0.629
 Gestationaldiabetes mellitus  26(36) 46(29) 3100 s1@) 3820 0192
Preeclampsia 3446 3603 186 386 19 0547
 Birth weight (g, mean 4SD)  3166.14515.9 3137.3:4857 3222246642 3190.846227 32683:6386 0116
5.minAPGARscore  7.4#15 75415 73s15  7.8t16 7487 0151

wk — week; CD — cesarean delivery; SD — standart deviation; n — number of patients.

in the second CS group (28.6+5.3 years) and the highest in the
group with 6 or more CSs (37.1+3.3 years) (p<0.001) (Table
1). A statistically significant difference was present between
the groups in terms of educational level (p<0.001). The lowest
educational level was found in the group with 5 CSs (2.4+2.9
years). When the fetal values were evaluated, no statistically
significant difference was found between the groups for ges-
tational age at birth, birth weight, and fifth-minute APGAR
values (p=0.151).

The maternal and fetal complications are presented in Table 2.
A statistically significant difference was found between the
groups regarding the presence of dense adhesions (p<0.001).
The rate of adhesion presence was similar between the second
CS (8.4%) and third CS (7.6%) groups (p>0.05), but significantly

higher in the fourth CS group (16.1%) and the sixth or more
CS (17.3%) groups compared to the other groups (p<0.001).

A statistically significant difference was found between the
groups in terms of hospitalization time (p<0.001). The rates
were similar between the second CS (2.1+0.4 days), third CS
(2.1+£0.4 days), and fourth CS (2.1+0.3 days) (p>0.05) groups,
but the fifth CS (2.4+0.8 days) and the sixth or more CS
(2.940.9 days) groups had statistically significantly higher rates
(p<0.001). The longest hospitalization time was found in the 6
or more CS patient group. A statistically significant difference
was also present between the groups in terms of bladder in-
jury rate (p<0.001), with a higher rate in the fourth CS group
(4.2%) and sixth or more CS (3.8%) group than the other groups
(p<0.001), but with no significant difference between these 2
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groups. When evaluated in terms of bowel injury, a statisti-
cally significant difference was again found between these 2
groups (p=0.006), with the sixth or more CS group suffering a
critical level of intestinal injury (3.8%). No statistically signifi-
cant difference was found among the other groups.

A significant difference was present between the groups in
terms of placenta previa (p=0.010), hysterectomy after CS
(p=0.004), and need for blood transfusion (p<0.001). The in-
cidence of these conditions was found to increase in correla-
tion with the increasing number of CSs, but remained stable
after the fourth CS. When the relationships between the need
for hysterectomy and the placenta accreta and placenta pre-
via rates were evaluated separately, both disorders showed a
close relationship with hysterectomy following CS, with pla-
centa accreta increasing the risk of hysterectomy by 11.7-fold
(OR, 11.7; 95% Cl, 2.6-53.2) and placenta previa increasing this
risk 12.2-fold (OR, 12.2; 95% Cl, 3.9-37.8).

No statistically significant difference was found between the
groups in terms of the need for intensive care (p=0.031) or
length of operation time (p<0.001). The need for intensive care
(3.8%) and the operation time (50.3+13.4 min) in the group
with 6 or more CSs were both significantly higher than in the
other groups. When other maternal data were evaluated, there
was no statistically significant difference between the groups
in terms of uterine rupture, wound infection, placenta accre-
ta, wound dehiscence, endometritis, the incidence of gesta-
tional diabetes mellitus and preeclampsia, or maternal mor-
tality rates (p>0.05).

Discussion

There has been a significant increase in the CS rate world-
wide, despite variations according to a patient age, place of
residence, and cultural conditions. This increase is especial-
ly evident for women in cities and those over the age of 35
[9,10]. Repeated cesarean birth is related to serious mater-
nal and fetal complications when compared to normal birth
and the first cesarean [9,11]. However, medico-legal factors,
increased reliability of cesarean birth, and decreased rates of
vaginal birth after CS play important roles in the current in-
creased CS rates. Another serious problem is the higher cost
of CS, especially in developed countries [12].

Adhesions are a cause of acute morbidity with bleeding and
increased surgery duration and of chronic morbidity with
chronic pelvic pain and intestinal problems. An increasing
number of CSs increases the adhesion rate as well as intensi-
ty [13,14]. In addition, the adhesions can cause additional in-
creased morbidity directly or with peripheral organ injury [14].
Adhesions concurrent with cesarean birth are also influenced

CLINICAL RESEARCH

by the surgical technique. The adhesion incidence in our study
was similar to many other studies and increased in correlation
with the number of CSs. The fourth CS seems to be the critical
level. The general opinion is that adhesion incidence is with-
in the 46-65% range, depending on the number of cesarean
sections [15]. However, our rates are lower than those previ-
ously reported in the literature. This may be because we only
evaluated adhesions that could cause significant morbidity.

Abnormal placenta development following repeated cesarean
birth is concurrent with an increased risk of placenta previa
and abruptio placenta in addition to placenta accreta. The risk
of placenta previa has been reported to increase by 0.28-2%
in patients who have undergone at least 1 CS in a metaanal-
ysis including 36 studies [16]. The incidence of placenta pre-
via was found to be 5.2 per 1,000 births in a cohort study that
included an extensive 9-year follow-up period where primip-
aras were included. Placenta previa (OR, 1.4; 95% Cl, 1.1-1.6)
and placental abruption (OR, 1.3; 95% Cl, 1.1-1.5) were found
to increase, favoring cesarean birth for second births, again in
the same study [17]. However, there are also studies that do
not support this finding, especially for placenta previa [18]. We
found that the placenta previa rate increased with the number
of CSs in our study. However, the risk remained proportionate-
ly stable after the fourth CS. This result correlates with the lit-
erature data [19]. Similarly, an increase in the need for blood
transfusion was found, along with an increasing number of ce-
sarean sections, increasing in association with placenta previa.

Placenta accreta is one of the most important morbidities in
repeating cesarean births. The risk is reported to be associat-
ed with the increasing number of CSs, and especially with pla-
centa previa located on the uterine anterior wall. The concur-
rence of placenta previa and placenta accreta was less than
24% in the second CS group, 40% in the third CS group, and
over 60% with the fourth and more CS [14,20]. However, the
critical number is generally accepted as having undergone at
least two CSs [8,19]. However, some publications report no
association between placenta accreta and the number of CSs
[21]. We also found no placenta accreta risk increase with the
number of CSs, and no relationship was found between pla-
centa previa and placenta accreta rates. This contrast to the
common literature may be due to the surgical techniques,
suture materials, placental localization differences, or racial
characteristics.

Hysterectomy is another significant morbidity. It is mostly as-
sociated with placenta accreta, placenta previa, uterine ato-
ny, and uterine rupture. Each uterine scar is accompanied with
an increasing risk of hysterectomy, independent of the pres-
ence of placenta previa. This is usually the result of increased
placenta accreta frequency, together with inadequate decid-
ualization [14,22]. We observed that an increased number of
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hysterectomies correlated with an increasing number of CSs,
usually due to placenta previa, and this was consistent with
the literature.

Peripheral organ damage (such as to the intestines and blad-
der), inpatient duration, need for intensive care, and surgery
duration are affected by the presence of placenta accreta, dense
adhesions, and hysterectomy. All these outcomes are corre-
lated with an increasing number of cesarean births, and the
fourth CS is notable as the critical level. However, 6 or more
CSs is an important level regarding intestinal damage and the
need for intensive care.

Of the parameters evaluated, no significant difference was
found between the groups for uterine rupture, incision site
infection and dehiscence, and endometritis (p>0.05). Follow-
up is more frequent in patients who have undergone many
CSs and the 39t gestational week is not waited for; there-
fore, the patients avoid staying in labor long enough to cre-
ate the risk of uterine rupture. The low ratio of maternal mor-
tality related to the surgical technique and improvements in
surgical techniques and operating room equipment as noted
in many studies were also observed in our study, and there
was only 1 maternal mortality secondary to disseminated in-
travascular coagulation (DIC), which developed due to post-
partum hemorrhage.

Our center often accepts risky patients from neighboring dis-
tricts who have not had follow-ups. This increases our multiple
repeat CS number and enables us to see the related morbid-
ity data more clearly. An interesting point of our study is the
many patients with 5 or more CSs. As shown in many studies,
this increases the complications rate, especially those related
to the surgery. We found that the rates of injuries of adjacent
organs (such as the bladder and intestines), placenta previa,
blood transfusion requirement, and infectious complications
were significantly higher in the groups with 5 or 6 CSs. It is
possible that the complications rate would be even higher if
the procedures for these patients were performed in centers
without adequate experience or capacity. Important strengths
of our study are similar patient care and follow-up conditions,
patient populations with similar demographic data, and the
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large number of patients. The records were carefully evaluat-
ed and charts with incomplete or inadequate data would not
be included in the evaluation. Our study’s retrospective de-
sign is its most important weakness.

The number of births is quite high in our region. Women be-
come pregnant again within a short time after CS due to a
lack of education and information, as well related social rea-
sons, and they do not have adequate knowledge about the
potential complications. This is a common problem in many
regions of the world. Providing adequate contraception train-
ing can prevent an increased number of pregnancies. On the
other hand, reducing the number of primary CSs and encour-
aging patients and physicians to consider vaginal birth after
CS is of critical importance in reducing maternal-fetal mortal-
ity and morbidity related to repeat CSs.

Conclusions

The evaluation of our study data shows a significant increase
in maternal morbidity with an increasing number of CSs.
However, the fourth CS operation emerges as the critical lev-
el for most of the morbidity. Placenta previa and adhesions
seem to play a central role in all the risks. Peripheral organ
damage, bleeding, need for intensive care, long surgery time,
and an increased incidence of hysterectomy are all correlat-
ed. The occurrence of placental development abnormalities,
especially in patients taken to surgery under emergency con-
ditions, is a significant issue. This problem can be overcome
by identifying patients at risk during pregnancy in peripher-
al centers and directing these patients to referral centers, es-
pecially during the third trimester. Our study, in light of this
background, will help us provide information on the probable
complications of placenta previa and adhesions in particular,
guiding patients away from elective CS and directing them to-
wards vaginal delivery after CS.
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