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ABSTRACT

Objectives: The aim of this study was to evaluate the effects of multiple cesarean deliveries (CDs) on maternal-fetal mor-
bidity and mortality rates.

Material and methods: This retrospective study included a total of 1,506 patients who underwent multiple CDs between
January 2006 and May 2014.The patients were divided into two groups. One group consisted of patients with four or more
CDs (n = 444) and a control group of patients with three CDs (n=1,062). Both groups were analyzed for demographics,
complications from multiple cesarean deliveries and perinatal outcomes.

Results: The mean age was higher in the study group (p < 0.001). Dense adhesion (p < 0.001), demand for tubal ligation
(p < 0.001), the requirement of pelvic drainage (p < 0.001), duration of hospitalization (p < 0.001) and the requirement for
blood transfusion (p=0.03) was also significantly higher in the study group. Hemoglobin levels (p = 0.002) were signifi-
cantly higher in the control group on the second postoperative day. Regarding perinatal morbidity; umbilical artery pH
results (p = 0.003) were significantly lower in the study group. There was no significant difference in the maternal and fetal
mortality rates between both groups.

Conclusions: According to our study results, an increase in the number of cesarean sections increases maternal and fetal

morbidity rates significantly. Therefore, we recommend decreasing the rate of primary cesarean deliveries by encouraging
vaginal birth after CD. We also advocate the use of permanent contraceptive methods in patients with a high number of

CD’s. Further large-scale prospective results are required to establish a definitive conclusion.

Key words: cesarean delivery, intraoperative complications, morbidity, postoperative complications

Ginekologia Polska 2017; 88, 11:613-619

INTRODUCTION

It is a major development for modern obstetric care
that cesarean deliveries (CDs) have become a safe surgical
procedure for both the mother and the newborn. In the
19t century the CD’s were indicated only in selected cases
as the morality rate from the procedure rwas very high [1].
Recent advances in surgery and anesthesia techniques al-
low for CDs to be performed with less risk. Yet, despite the
safety, CD is still a major surgery that may lead to serious
complications for mother and fetus. CD has many risks in-
cluding anesthesia, blood transfusion, adjacent organ dam-
age, embolism, neonatal morbidity and mortality, maternal
infection, abnormal placental invasion, uterine rupture, and
intra-abdominal adhesions [2, 3].
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OBJECTIVES
In the present study, we aim to evaluate the effects of
multiple CDs on maternal-fetal morbidity and mortality rates
in a tertiary hospital where CDs are frequent.

MATERIAL AND METHODS

This study was approved by the University Ethics Com-
mittee and conducted in accordance with the principles of
the Declaration of Helsinki. A written informed consent was
obtained from each patient prior to CD.

A total of 1,506 patients underwent multiple CDs be-
tween January 2006 and May 2014. These patients were
retrospectively analyzed using hospital records. The pa-
tients were divided into two groups. One group consisted
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of patients with four or more CDs (n = 444) while the control

group consisted of patients with three CDs (n = 1,062).

Patients with multiple pregnancy, missing data, and incon-

sistent data were excluded from the study.
The study and control groups were analyzed in terms

of the following variables:

®  Preoperative variables: Number of CDs, presentation type,
preoperative hemoglobin (Hb) value (mg/dL), presence of
placenta previa, abruptio placenta and chorioamnionitis.

® Intraoperative variables: Anesthesia type, dense adhe-
sions, uterine incision type, tubal ligation, abnormal pla-
cental invasion, visceral organ injuries (bowel, bladder
and ureter), salpingo-oophorectomy, uterine rupture
(complete or incomplete), need for additional surgical
techniques due to bleeding during CDs (uterine artery
ligation, hypogastric artery ligation, uterine balloon
tamponade (Bakri® balloon), peripartum hysterectomy).

® Postpartum variables: The length of hospitalization,
postoperative Hb value (g/dL) on Day 2, incision site
infection, postpartum fever, endometritis, deep venous
thrombosis, pulmonary embolism, re-laparotomy, dis-
seminated intravascular coagulopathy (DIC), blood
transfusion, and maternal death.

® \Variables related to the newborn: Fetal weight, gen-
der, Appearance, Pulse, Grimace, Activity, Respiration
(APGAR) scores at the 1st minute, umbilical artery pH,
presence of meconium at birth, fetal anomalies, and
admission to the pediatric intensive care.

Inclusion criteria

Chorioamnionitis was defined as the presence of two or
more of the following clinical criteria: maternal fever > 38°C,
maternal tachycardia (> 100 beats/min), fetal tachycardia
(> 160 beats/min), maternal fundal tenderness, maternal
leukocytosis (WBC > 15,000 cells/mm?3), and maternal pu-
rulent vaginal discharge. Postpartum fever was defined as
above 38°C.

Patients with pulmonary thromboembolism who re-
ceived treatment and were confirmed by spiral tomography
were included in the study. Deep venous thrombosis was
diagnosed using Doppler ultrasonography and clinical find-
ings. Patients with deep vein thrombosis and pulmonary
embolism were also defined as thromboembolism.

Incomplete uterine rupture where the old cesarean scar
was dehisced but the uterine serosa remained intact and
did not cause active bleeding and hemodynamic changes
was defined as scar dehiscence. Complete rupture of the
uterus including the visceral peritoneum and the presence
of hemorrhagic fluid in the abdomen was defined as uterine
rupture in this study.

For the diagnosis of abnormal placental invasions, the
following criteria was used: 1) postoperative histopathologi-

cal confirmation; 2) severe bleeding at the site of removal of
the placenta, despite uterine contraction. The cases reported
as placenta accreta, increta, and percreta in the surgical re-
ports were all re-examined according to the aforementioned
criteria, and were defined as placenta accreta syndrome.

Adhesions extending from the abdominal wall to the
bladder, bowels, front wall of the uterus, and omentum
which could not be dissected easily, and which were detect-
ed intraoperatively were defined as dense adhesions. Since
the filmy/avascular adhesions were not routinely reported
in the surgical reports, their data was not collected.

Visceral organ injury was defined as the entrance of in-
testine, bladder, and ureter cavities. Serosal defects were not
identified as visceral organ injuries. Hospitalization length
was calculated as the amount of day in the hospital after
surgery.

Severe operative morbidity was defined as atony, pla-
centa accreta syndrome, requirement of three units and
more blood transfusion, DIC, pulmonary embolism, deep
vein thrombosis, ablatio placenta, visceral organ injury, uter-
ine rupture, endometritis, re-laparotomy, need for additional
surgical techniques due to bleeding during CDs (uterine
artery ligation, hypogastric artery ligation, uterine balloon
tamponade (Bakri® balloon), peripartum hysterectomy).
Mild surgical morbidity was defined as blood transfusion
of up to two units, postoperative fever, and incision site
infection and scar dehiscence.

Surgical procedure

Each patient was informed about method of administer-
ing anesthesia by the anesthesiologist and obstetrician im-
mediately before surgery. Patient’s preference was recorded
and consent was signed. Suprapubic hair was depilated (if
necessary) and Foley catheter was placed into the bladder.
Before the cesarean section, the patient received 1 g cefazo-
lin sodium or 600 mg clindamycin parenterally for surgical
prophylaxis. Antibiotic prophylaxis was not continued in
patients who did not have any infection postoperatively.

We performed the standard cesarean section surgery
protocol used in our clinic, which includes povidone-iodine
for pre-operative skin cleaning as first step. Pfannenstiel
incision was used and the subcutaneous tissue was released
through a sharp dissection. The fascia was opened toward
the lateral line after scissors were inserted 1 cm from the
midline. After the rectus muscle and parietal peritoneum
were opened using two fingers, the abdomen could be seen.
The fetus was removed after a lower segment transverse
incision (Kerr incision) and the umbilical cord was clamped.
Umbilical artery blood gases were drawn for analysis. The
uterus was removed from the abdomen and sutured with
a single continuous stitch. Tubal ligation was performed
using the Pomeroy technique based on the consent of the
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patient and her partner. Visceral and parietal peritoneum
was routinely left open in our clinic, whereas the fascia
was closed continuously with the no. 1 polyglactin suture.
Drainage catheters were placed into the pelvic region in
patients requiring close follow-up for postoperative bleed-
ing. Furthermore, the skin was, sutured subcutaneously with
3/0 polyglactin suture.

The Hb levels were measured preoperatively and postop-
eratively during the 48th hour.The patients were discharged
after the second day in case there were no complications
noted, and a follow-up visit was scheduled 10 days later.

Statistical analysis

Statistical analysis was performed using the Statistical
Package for Social Sciences (SPSS) version 22.0 (IBM Corp.,
Armonk, NY, USA). Descriptive statistics were expressed in
mean + standard deviation (SD), median (min-max), and
number, if applicable. Data as analyzed using the Pearson
Chi-Square test, Fisher Exact test, and Mann-Whitney U test.
The odds ratios (ORs) was used to establish the proportional
rate of differences between the study and control groups.
A p value of < 0.05 was considered statistically significant.

RESULTS
Ofthe 1,506 patients included in the study, 1,062 (70.5%)
were in the control group and 444 (29.5%) were in the study
group. 410 (27.2%) patients underwent 4 CDs, whereas
34 (2.3%) patients underwent 5 CDs.

Table 1. Demographic and clinical findings of the patients

The overall demographic and clinical findings of the
groups are described in Table 1. The mean maternal age was
higher in the study group (p < 0.001). There was no significant
difference in the presentation, chorioamnionitis, uterine inci-
sion type, and preoperative Hb values between the groups
(p > 0.05). Postoperative Hb levels were higher in the control
group (p=0.002).The length of hospitalization after CDs was
higherin the study group (p <0.001). Classical uterine incision
was performed due to placenta previa totalis in four patients
and leiomyoma located in the lower segment of the uterus
in one patient. Abnormal placental invasions were detected
intra-operatively in all of the placenta previa cases. The rate
of regional anesthesia was similar in both groups. However,
tubal ligation was significantly higher in the study group
(p < 0.001). Tubal ligation could not be performed in a single
patient in the control group and five patients in the study
group due to dense adhesions. Pelvic drainage application
was significantly higher in the study group (p < 0.001).

The causes of maternal morbidity are presented in
Table 2. There was no significant difference between the
groups in terms of placenta accreta syndrome, placenta
previa, and ablatio placenta (p > 0.05). Placenta accreta
syndrome was detected in 13 (37.1%) of the placenta previa
cases. Peripartum hysterectomy was performed in 13 pa-
tients, indicating no significant difference between the two
groups (p > 0.9). Hysterectomy was performed in 13 pa-
tients. Subtotal hysterectomy was performed in 3 patients,
one patient with uterine atony, and two with placenta ac-

Maternal age 31(18-59)
Presentation

Vertex 990 (93.2%)
Non-vertex 72 (6.8%)
Chorioamnionitis 3(0.3%)
Type of anesthesia

General anesthesia 238 (22.4%)
Regional anesthesia 824 (77.6%)
Classical uterine incision 2(0.2%)
Uterine T- incision 8(0.8%)
Request for tubal ligation 371 (34.9%)
Pelvic drainage 189 (17.8%)

Preoperative Hb [g/dL] 12.50 (7-16.3)
Postoperative (Second day) Hb [g/dL] 11.0 (6.3-14.7)
Hb difference [g/dL] 1.40 (+1.16)
Length of hospitalization (days) 2.8 (2-78)

2(19-51) <0.001
406 (91.4%) 035
38 (8.6%) 0.22
0 0.56 0.35 (0.01-6.60)
86 (19.4%)
358 (80.6%) o1
3(0.7%) 0.15 3.60 (0.60-21.6)
4(0.9%) 0.75 1.19(0.35-3.99)
258 (58.1%) <0.001 265 (2.11-333)
140 (31.5%) <0.001 2.12(1.64-2.74)
123 (65-158) 0.15
10.8(7.1-15.4) 0.002
148 (£1.19) 0,889
3(2-15) <0.001

The data was calculated as n (%), median (min-max), mean (+ standard deviation). OR — odds ratio, C| — confidence interval, Hb — hemoglobin. Bold values indicate

statistically significant differences
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Table 2. Causes of maternal morbidity

Dense adhesion 199 (18.7)
Uterine rupture 2(0.2)
Uterine scar dehiscence 13(1.2)
Placenta accreta syndrome 16 (1.5)
Placenta previa 27 (2.5)
Ablatio placenta 8(0.8)
Uterine atony 1(0.1)
Hysterectomy 9(0.8)
Blood transfusion requirement 57 (5.4)
< 2 erythrocyte transfusion 30(52.6)
> 3 erythrocyte transfusion 27 (47.4)
Bladder injury 10 (0.9)
Bowel injury 0
Ureteral ligation 2(0.2)
Postoperative fever (38°C) 4(0.4)
Infection of incision 5(0.5)
Endometritis 3(0.3)
Pulmonary embolism 8(0.8)
Deep vein thrombosis 0
Thromboembolism 8(0.9)
Re-laparotomy 3(0.3)
DIC 1(0.1)
Maternal death 0

122 (27.5) <0.001 1.64 (1.26-2.12)
3(0.7) 0.15 3.60 (0.6-21.65)
10(2.3) 0.13 1.85(0.8-4.27)
6(1.4) 0.81 0.89 (0.34-2.30)
8(1.8) 0.38 0.70 (0.31-1.56)
8(1.8) 0.09 241 (0.9-6.48)
1(0.2) 0.5 2.39(0.14-38.3)
4(0.9) >0.9 1.06 (0.3-3.47)
37 (8.3) 0.03 1.60 (1.04-2.46)
23(62.3)
0.29
14 (37.8)
3(0.7) 0.76 0.71(0.19-2.61)
1(0.2) 0.29 7.1(0.2-176.7)
0 >09 0.47 (0.02-9.98)
0 0.326 0.26 (0.01-4.92)
0 033 0.21(0.01-3.91)
0 0.56 0.35(0.01-6.60
3(0.7) >09 0.89 (0.23-3.39)
1(0.2) 0.29 7.1(0.29-176.7)
4(0.9) 0.75 1.19(0.35-3.99)
1(0.2) >0.9 0.79 (0.08-7.68)
0 >0.9 0.7 (0.03-19.5)
0 - -

The data was calculated as n (%). OR — odds ratio, C| — confidence interval, DIC — disseminated intravascular coagulopathy. Bold values indicate statistically

significant differences

creta syndrome. Total hysterectomy was performed in 10 pa-
tients, one patient with placental previa totalis, seven with
placenta accreta, and two with uterine atony. Blood transfu-
sion was required more often in the study group (p =0.03).
Dense adhesion was found to be higher in the study group
(p < 0.001). A total of 53% of bladder injuries occurred in
patients with placenta accreta syndrome. Both of the ureter
ligations occurred due to the suturing of the extending
incision during CD. There was no statistically significant
difference in the uterine rupture and scar dehiscence rates
between the groups (p > 0.05). In four patients, the post-
operative intraabdominal bleeding required re-laparotomy.
Maternal death was not observed in any group.

The patients with morbidity in each group are summa-
rized in Table 3. The incidence of visceral organ injury and
the rate of severe maternal morbidity were similar in both
groups. However, mild maternal morbidity was significantly
higher in the study group (p = 0.03).

Surgical treatments due to intraoperative bleeding
are summarized in Table 4. A patient in the control group

underwent uterine artery ligation due to placenta previa
totalis and placenta increta. The uterus was preserved in
this patient. In addition, hypogastric artery ligation was
performed in two patients due to placenta previa totalis. In
one case the uterus was preserved and the other was not.
There was no statistically significant difference between
two groups in terms of uterine artery ligation, hypogastric
artery ligation, and Bakri® balloon application (p > 0.05).
Unilateral salpingo-oophorectomy was performed on one
patient per group who underwent a hysterectomy due to
placenta accreta syndrome.

Fetal and neonatal data are shown in Table 5. No sig-
nificant difference was found between the groups, except
for the results of umbilical artery pH (p = 0.003). Umbilical
artery data was not available in 278 patients and they were
notincluded in the analysis. Ambiguous genitalia was found
in one patient. This patient was excluded from the analy-
sis. Male gender was more common in both groups. There
was no statistically significant difference between the two
groups in terms of stillbirth, meconium presence, fetal
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Table 3. Number of patients with morbidity according to the groups

Severe maternal morbidity 56 (5.3)
Mild maternal morbidity 48 (4.5)
Visceral organ injury 10(0.9)

24(5.4) 0.88 1.03 (0.63-1.69)
32(7.2) 0.03 0.18 (0.11-0.30)
4(0.9) >0.9 0.95 (0.29-3.06)

The data was calculated as n (%). OR — odds ratio, CI — confidence interval. Bold values indicate statistically significant differences

Table 4. Treatment due to intraoperative bleeding (except for hysterectomy)

Uterine artery ligation 1(0.1)
Hypogastric artery ligation 1(0.1)
Bakri® balloon application 0

>0.9 0.7 (0.03-19.5)
1(0.2) 0.5 2.39(0.14-38.3)
2(0.5) 0.08 12.0 (0.57-250.6)

The data was calculated as n (%); OR — odds ratio, Cl — confidence interval. Bold values indicate statistically significant differences

Table 5. Variables related to the newborns

Newborn weight [g] 2992 (500-4700)
*Umbilical artery pH 7.32(7.00-7.58)
Stillbirth 20(1.9)
Meconium presence 23(2.2)
Fetal anomalies 13(1.2)
**APGAR score 8(4-10)
Admission of NICU 70 (6.8)
Gender

Male 564 (53.1)

Female 497 (46.8)

*For patients with data available; Group 1 =847, Group 2 =381
** Median (min-max)

2943 (570-4300) 0.12
7.30 (6.68-7.51) 0.003
10 (2.3) 0.6 1.2 (0.55-2.58)
6(1.4) 0.29 0.61(0.25-1.53)
1(0.2) 0.07 0.18(0.02-1.39)
8(2-10) 0.59
37(8.6) 0.22 1.28 (0.85-1.95)
225(50.7)
0.5
219(49.3)

The data was calculated as n (%). OR — odds ratio, Cl — confidence interval, APGAR — appearance, pulse, grimace, activity, respiration; NICU — neonatal intensive care

unit. Bold values indicate statistically significant differences

anomalies, APGAR scores in the 1st minute, and admission
of neonate to pediatric intensive care unit (p > 0.05).

DISCUSSION

Cesarean delivery has shown a significant increase in
both developed and developing countries, particularly in
the last three decades [4]. In the United States, the rate of
primary CD has increased by 68% and multiple CD by 178%
over the past 30 years [5]. Researchers have addressed the
close relationship between the increased number of CD’s
and maternal morbidity [6-9]. Some others have suggested
thatincreased CDs do not put an additional risk for maternal
and fetal morbidity [10, 11]. In our study, mild maternal
morbidity was found to be significantly higher in the group
of patients with four or more CDs, whereas severe maternal

morbidity did not have significant effect on visceral organ in-
jury. In addition, the fetal umbilical artery pH was found to
be significantly lower in the group with four or more CDs.
Uterine rupture that occurs during pregnancy or labor
is a fatal complication for the mother and fetus. Uterine
ruptures occur mostly in the area near scar formation post
cesarean section. In a study, the incidence of uterine rupture
was 5.1in 100,000 births in scarred uterus, and 0.7 in a uterus
without scars [12].In a study conducted by Qublan et al.[13],
they found a significant relationship between incomplete
and complete uterine rupture and number of cesarean deliv-
eries.In addition, theincomplete and complete rupture rates
were found to be 2.2% and 1.3%, respectively in patients
with three or more CDs [13]. In our study, complete rupture
and incomplete rupture rate in all patients was 0.33% and
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1.52% respectively. Furthermore, complete rupture in the
control and study groups was calculated to be 0.2% and
0.7%, whereas incomplete rupture was 1.2% and 2.3% re-
spectively. In our study, there was no significant difference
between the groups in terms of complete and incomplete
uterine rupture.

Adhesion is a condition that can occur after every ab-
dominal operation. Adhesion may prolong the duration
of the operation and may cause bladder or bowel injury,
increased bleeding and delayed delivery of the fetus [14-16].
In many studies, the relationship between the frequency
of CD and adhesion has been observed [6, 10, 13, 17]. In
one study, the rate of adhesion was determined as 7% in
primary CD, whereas 65% in those with three CDs [18]. In
other studies, the prevalence of adhesions was 12-46% in
women with two CDs, and 26-75% in those with three CDs
[9, 19-22]. In our study, the rate of dense adhesion was
18.7% in the control group and 27.5% in the study group.
The rate of dense adhesions was significantly higher in the
four or more CDs group (p < 0.001; OR=1.64, [1, 26-2, 12]).

The relationship between bowel or bladder injury and
frequency of CD is controversial. Some of the studies did
not show any increase in damage [10, 13], whereas some
showed only bladder damage [23], some showed intestinal
damage [24], and some showed damage in both [6, 25]. It
has been observed that these risks did not show a linear
increase with the rise in the number of CDs for the major-
ity of the studies in which the risk of bladder and intestinal
injury was significant [6, 23]. Ozcan et al. [24] found that
there was a significant correlation between the increase in
cesarean number and bowel injury , but they did not find its
relationship with bladder injury. In the study conducted by
Tunc et al. [23], a statistically significant increase was found
in the group that had their second CD, but no increase in the
risk of linearity was observed as the number of CDs increased.
The incidence of bowel, bladder and ureteral ligation was
very rare and there was no significant difference between
the groups. In the study group with four or more CDs, bowel
injury due to dense adhesion was occurred in only one case.
Ureter injury was seen in two cases that had their third CD in
which the incision line was extended from lower segment to
the vagina. There was no difference between either groups
in terms of visceral organ injury (i.e,, bladder, bowel, ureter).

One of the main risk factors created by the increased
number of CDs was the dramatic increase in the frequency of
placenta accreta syndromes. In a study conducted by Makoha
etal. [14] who investigated patients with primary to seventh
CDs, they reported that maternal morbidity increased until
the third CD, but did not continue increasing after the third
CD. In addition, complications worsened, if there was history
of placenta previa, placenta accreta and hysterectomy. In this
study, placenta previa and accreta incidence increased with

multiple CDs [14].In a study conducted by Clark et al., the risk
of placenta previa formation was 0.26% in a non-cesarean sec-
tion, while the incidence of placenta previa increased as the
number of CDs increased, reaching 10% over four CDs. In
the same study, the prevalence of coexisting placenta previa
and accreta was also investigated, in a patient with placenta
previa who undergo no CD had a 5% risk of developing
placenta accreta, whereas in patients with previous CDs this
rate was 24% and increased to 67% for patients with their
third and fourth CD [26]. Again, many researchers have argued
that there is a close relationship between the number of
cesarean deliveries and placenta previa [21, 27, 28]. Several
researchers show that there is a close correlation between
the number of cesarean deliveries and abnormal placental
invasion [7].In placenta previa patients, the risk of developing
placenta accreta is 3-4% in normal population and 50-67%
in those with four or more CDs [29]. In our cohort of patients,
placenta previa and invasion defects were more frequent
than in population without CDs, and the rates of placenta
previaand abnormal placental invasion (i.e., placenta accreta,
increta, percreta) were similar in both groups.

In our study, postoperative maternal morbidity rates
such as; stay in intensive care unit, fever, incisional infections,
endometritis, pulmonary embolism, deep vein thrombosis,
re-laparotomy, and DIC were similar in both groups. No
maternal death was observed in either group.

In the study group, blood transfusion and pelvic drain-
age were found significantly higher.The higher rate of adhe-
sions in the same group can be related to these results. In
addition, the tendency for tubal ligation was significantly
higher being 34.7% in the group with three CDs and 58.3%
in the group with four or more CDs (p < 0.001). Tubal ligation
varies among various regions depending on the beliefs of
society and its traditions.

Neonatal outcomes may also vary between studies. In
some studies, it was observed that the increase in the num-
ber of cesarean deliveries did not increase neonatal risks
[10, 30]. In other studies, the neonatal risk increased as the
number of CDs increased [17, 24]. In our study, fetal umbilical
artery pH was found to be lower in the group with four or
more CDs in terms of fetal birth weight, meconium presence,
fetal anomalies, and APGAR score (p = 0.003).

The strength of our study is the relatively large data that
has been evaluated in extensive detail. The limitations of our
study include the retrospective design, lack of long-term
follow up outcomes, evaluation of filmy adhesion data, and
neonatal blood gas data in some fetuses.

CONCLUSIONS
In conclusion, an increasing number of CD leads to
a greater risk of maternal and fetal morbidity. Our study
may be a guide for clinicians to consider the possibility that
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such complications may occur in patients with four or more
CDs. This can further be used to predict maternal-fetal com-
plications and to optimize treatment. Furthermore, patients
should be informed about the possible risks of multiple CDs
and encouraged to use permanent contraceptive meth-
ods. In addition, the demand for permanent contraceptive
methods such as tubal ligation may be increased with the
increasing frequency of CDs.
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