
Abstract. – OBJECTIVE: The present study
aimed to investigate the perinatal morbidity as-
sociated with multiple repeat cesarean deliver-
ies (CD) and, thus, to achieve a body of evi-
dence for the current practice of discouraging
pregnancy after undergoing three CDs.

PATIENTS AND METHODS: This study
prospectively reviewed a total of 500 women
who consecutively underwent CD between Jan-
uary 1, 2009 and April 1, 2009. The patients
were allocated into four groups based on the
number of CDs they had undergone (Group 1:
first CD, Group 2: second CD, Group 3: third CD,
Group 4: fourth CD). Data related with their de-
mographic and clinical characteristics were
recorded as well as their perioperative charac-
teristics and clinical characteristics of the
neonates born to them. Cochran-Armitage test
for trends and Spearman rank correlation
analysis test was used to evaluate the trend of
perioperative complications and neonatal out-
come with the increasing number of CDs.

RESULTS: The mean age, gravidity and parity
were significantly higher in groups 2-4 than
those of the women who had their first CD
(Group 1). The average operation time and
mean delivery time as well as severe adhe-
sions, bowel injury increased significantly with
the number of CD. Neonatal characteristics
were similar among groups except for a trend
towards a decrease in the rate of meconium
stained and a trend towards increase in the rate
of neonatal sepsis with the increasing number
of CD.

CONCLUSIONS: We have found positive cor-
relation between the maternal morbidity and
the number of CDs. The occurrence of adhe-
sions emerges as the most significant indicator
of maternal morbidity, eventually leading to the
neighboring organ injury and prolonged opera-
tion time.
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Introduction

There has been an ongoing debate about that
the number of cesarean deliveries (CDs) that a
woman may safely have. This debate is more im-
portant in current practice because rate of the
CDs has a marked rise in all over the world1-5.

The number of women who require multiple
CDs is increasing. In addition, the indications for
CD have become widespread to the point where a
woman’s self-request is sufficient2-4. The problem
gets even more complicated in regions where the
availability of effective contraception is limited, or
social attitudes do not favor contraceptive meth-
ods. Conventional obstetric practice discourages
pregnancy after two or three CDs. It is well estab-
lished that repeat cesarean delivery is associated
with increased maternal mortality and morbidity6-

12. But most of this increase can be attributed to
placenta previa and concomitant placenta accreata
in patients with three or more previous CDs 10-13.
However, aside from placenta accreata there is no
solid scientific evidence for the validation of this
recommendation1,2,10,12. The present study aimed to
investigate the maternal and neonatal morbidity
associated with multiple repeat CDs and, thus, to
achieve a body of evidence for the current practice
of discouraging pregnancy after undergoing three
cesarean deliveries.

Patients and Methods

This study prospectively reviewed a total of 500
women with singleton pregnancy that consecutive-
ly underwent CD between January 1, 2009 and
April 1, 2009. The women with placenta previa,
previous dehiscence of CD scar, or a previous
classical scar were excluded from the study. The
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reviewed women were grouped according to the
number of CDs performed so that four patient
groups named as first CD, second CD, third CDs
and fourth CD were formed. Data related with de-
mographic and clinical features of the study popu-
lation were recorded on standardized query sheets
which had been prepared before the recruitment of
the subjects. Moreover, preoperative characteris-
tics of the study population and the clinical char-
acteristics of the neonates born to the reviewed
women (including indicators of fetal and maternal
morbidity) were recorded on these sheets. Opera-
tion time was measured from induction of anes-
thesia to skin closure. Severe adhesion was de-
fined as dense adhesions or adhesions that caused
fusion of the uterine surface to the anterior ab-
dominal wall or urinary bladder. A blood transfu-
sion was given if preoperative hemoglobin (Hb)
was < 10 g/dl, or when the estimated blood loss
exceeded 20% of total blood volume or postopera-
tive Hb was < 8.5 g/dl. Postoperative pyrexia was
defined as elevated body temperature greater than
38 °C for at least 48 hours. Wound infection is de-
scribed as the invasion of the surgical incision site
by pathogenic microorganisms. Hospitalization
time indicated the postoperative period between
the completion of CD and the discharge time. De-
livery time was measured from beginning of the
skin incision to the completion of delivery of the
neonate. Meconium aspiration syndrome is a med-
ical condition which occurs when meconium is
present in the lungs of the newborn during or be-
fore delivery. Neonatal sepsis was defined pres-
ence of bacteremia along with systemic signs and
symptoms of infection in the first 4 weeks of life.
Hypoglycemia in the first few days after birth was
defined as neonatal hypoglycemia whereas neona-
tal hyperbilirubinemia was described as the eleva-
tion of the bilirubin level in the blood of the new-
born.

The present study was approved by the local
Ethical Committee and Institutional Review
Board where the study was conducted. Written
informed consent was obtained from the women
who were included in this study.

Statistical Analysis
Data entry and analysis was performed using

Statistical Package for Social Sciences version 22
.0 (SPSS, IBM, Chicago, IL, USA) on computer-
ized media. Distributions of continuous variables
were tested by Kolmogorov-Smirnov test. Con-
tinuous variables were expressed as mean ± stan-
dard deviation or median (minimum-maximum)

while categorical data were shown as numbers or
percentages where appropriate. One way ANO-
VA was used to compare the parametric variables
of the four study groups that have a normal dis-
tribution whereas Kruskal-Wallis test was uti-
lized to compare parametric variables of these
groups which did not distribute normally. Bon-
ferroni adjustment test was utilized to specify
statistical significances indicated by variance
analysis. Cochran-Armitage test for trends and
Spearman rank correlation analysis test was used
to evaluate the trend of perioperative complica-
tions and neonatal outcome with the number of
CDs where appropriate. p values less than 0.05
were considered as statistically significant.

Results

Table I shows the demographic and clinical
characteristics of the study population in relation
with the CD number. Patients in group 2-4 had a
significantly higher mean age at delivery, gravid-
ity, parity than patients in group 1. Other perina-
tal characteristics were similar between groups
except for a higher rate of preeclampsia in group
1. Table II demonstrates the perioperative charac-
teristics of the reviewed women. There was a sig-
nificant trend towards a longer operative time as
the number of CD increased. Similarly presence
of severe adhesions and the prevalence of bowel
injury had a trend towards increase as the number
of CD increased. Other perioperative characteris-
tics including prevalence of bladder injury were
similar between groups. Table III shows the clini-
cal characteristics of their newborns in associa-
tion with CD number. The mean delivery time in-
creased significantly with the increasing order of
CD. Other neonatal characteristics were similar
among groups except for a trend towards a de-
crease in the rate of meconium stained and a
trend towards increase in the rate of neonatal sep-
sis with the increasing number of CD. No mater-
nal and neonatal deaths occurred during the
study period.

Discussion

The present study sought the evidence for the
current practice of accepting three CDs as a
threshold by investigating the maternal and fetal
morbidity associated with multiple repeat cesare-
an deliveries. Our hospital is a tertiary referral
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CDs, most of them are limited by small sample
size6-11. Seidman et al6, Kirkinen et al7, Soltan et
al8, Tamale-Sali et al9, and Lynch et al10 respec-
tively studied cohorts of 154, 64, 395, 59 and 250
women. These investigators did not show any in-
crease in maternal morbidity attributable to multi-
ple repeat CDs. In contrast, Silver et al11, Makoha
et al12, Qublan et al14 and Ma et al15 compared con-
secutive CD groups and their findings revealed
that multiple repeat CD was a significant indicator
of maternal morbidity. Previously published stud-
ies showed that intraperitoneal adhesions became
denser as CD number increased. The existence of
adhesions may prolong operating time which in
turn leads to higher hemoglobin deficit and infec-

center in Turkey with approximately 20000 de-
liveries annually. As reported by Simsek et al13,
there has been an alarming rise in the rate of CD
at our institution. Currently, 45% of all deliveries
via cesarean and this rate remained steady in re-
cent years. For these reasons it took only 4
months to recruit 500 patients for the present
study. In addition, patients with three and 4 CD
are generally referred to our hospital and there-
fore 29.6% of patients in the present cohort had 3
or more CDs. In the present study, the risk of
morbidity at the fourth CD was compared with
respect to the first, second and third CDs.

Although there are a number of trials that assess
morbidity in women undergoing multiple repeat

1st CD 2nd CD 3rd CD 4th CD
(n=242) (n=110) (n=95) (n=53) p*

Age (years) 27.1 ± 6.0 28.3 ± 5.4 29.6 ± 4.7 29.7 ± 4.9 <0.01
Body mass index (kg/m2) 29.4 ± 5.6 29.2 ± 4.1 30.2 ± 4.5 30.1 ± 4.5 0.48
Gravidity 2.0 (1-4) 2.5 (2-5) 3.4 (3-5) 4.5 (4-7) <0.01
Parity 0.6 (0-3) 1.1 (1-4) 2.0 (2-4) 2.7 (3-6) <0.01
Gestational age (weeks) 38.4 ± 3.0 37.9 ± 1.9 38.6±1.5 38.4 ± 1.4 0.22
Preeclampsia 20 (8.3%) 1 (0.9%) 7 (7.4%) 1 (1.9 %) 0.02
Delivery < 37 weeks 12 (4.9 %) 6 (5.5 %) 4 (4.2 %) 2 (3.8 %) 0.96
Gestational diabetes 11 (4.5%) 1 (0.9%) 4 (4.2%) 0 (0.0%) 0.15
Thyroid disorders 21 (8.7%) 6 (5.5%) 4 (4.2%) 2 (3.8%) 0.32
Previous surgery 23 (9.5%) 3 (2.7%) 9 (9.5%) 6 (11.3%) 0.12

Table I. Demographic and clinical characteristics of the study population.

Data expressed as number (%), mean ± SD, mean (minimum-maximum) *p < 0.05 is accepted to be statistically significant. CD:
cesarean delivery.

1st CD 2nd CD 3rd CD 4th CD
(n=242) (n=110) (n=95) (n=53) p*

Operation time (minutes) 34.8 ± 11.3 37.5 ± 10.6 40.3 ± 13.8 44.7 ± 17.2 <0.01a

Tubal ligation 14 (5.8%) 8 (7.3%) 24 (25.3%) 15 (28.3%) <0.01
Severe adhesions 2 (0.8%) 8 (7.3%) 19 (20.0%) 20 (37.7%) <0.01b

Bladder injury 1 (0.4%) 0 4 (4.2%) 0 0.14b

Bowel injury 2 (0.8%) 2 (1.8%) 3 (3.2%) 10 (18.9%) <0.01b

Preoperative hemoglobin (g/dl) 12.4 ± 1.4 12.0 ± 1.4 12.3 ± 1.3 12.0 ± 1.1 0.07
Postoperative hemoglobin (g/dl) 11.0 ± 1.4 11.0 ± 1.3 11.2 ± 1.2 10.9 ± 1.4 0.46
Need for blood transfusion 11 (4.5%) 3 (2.7%) 1 (1.1%) 2 (3.8%) 0.43b

Postoperative pyrexia 3 (1.2%) 1 (0.9%) 0 0 0.20b

Postoperative urinary tract infection 2 (0.8%) 0 0 0 0.54b

Postoperative deep vein thrombosis 1 (0.4%) 0 0 0 0.78b

Wound infection 2 (0.8%) 0 1 (1.1%) 2 (3.8%) 0.14b

Hospitalization time (hours) 49.5 ± 23.8 45.4 ± 12.2 46.1 ± 20.0 50.7 ± 24.4 0.22a

Table II. Perioperative characteristics associated with the number of cesarean deliveries.

Data expressed as number (%), mean ± SD, *p < 0.05 is accepted to be statistically significant, ap value for spearman rank corre-
lation, bp value for Cochran-Armitage test. CD: cesarean delivery.
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tion rate. In addition, severe adhesions may lead to
increased rates of urinary bladder, bowel injury as
well as cesarean hysterectomy11,12,14,15,18-20. The risk
of hysterectomy has been shown is increased 15
fold in women undergoing their 5th CD according
to a recent meta-analysis21. However, up to two
thirds of cesarean hysterectomy was performed for
placenta accreata.

In the present cohort, 4th CD had a significant-
ly higher rate of operative morbidity. Patients
who have undergone their 4th CD had a signifi-
cantly higher rate of severe adhesions as well as
bowel injury. Our results are consistent with
these findings, indicating that intraperitoneal ad-
hesions, organ injury and prolonged surgery are
responsible for the majority of the maternal mor-
bidity. The rate of bladder injury, however, did
not show a trend toward increase with increased
number of CD according to our data. In addition,
postoperative hemoglobin levels and rate of
wound infection were similar in our study popu-
lation. This disagrees to previous data which con-
sistently reported higher rates of hemorrhage as
well as wound infection. We assume these vari-
ances can be explained by several factors such as
differences in surgical technique, previous emer-
gent CD as well previous infectious morbidity.

As for neonatal morbidity, Qublan et al14 re-
ported that the rates of satisfying APGAR scores,
admission to NICU, premature delivery and peri-
natal death were similar in the women who un-
derwent one, two and three cesarean deliveries.
Ma et al15 also found that neonatal morbidity was
similar in the first, second and third CD groups.
However, it has been suggested that abnormal
placentation may contribute to neonatal morbidi-

ty22. Our results agree to what has been already
suggested. Despite prolongation of delivery time
with increasing number of CDs, neonatal out-
comes are not negatively influenced by it. There
was a higher rate of neonatal sepsis in group 4,
but we assume this is not directly related to in-
creased number of CDs as there is no plausible
explanation for this association

Our findings are biased by the relatively small
size of the sample size and the variance within
the experience and skill of the clinicians who
performed the CDs. However, the prospective de-
sign of the present study may have allowed the
required data to be recorded more accurately on
standardized query sheets.

Conclusions

We provide some evidence that maternal mor-
bidity increases with the number of successive
CDs performed on a woman. However, the third
CD does not represent an absolute threshold
since morbidity rises from the first through the
third CD. It is prudent to assume that a fourth
CD does not pose an increased risk to the mother
as the third CD with respect to adhesions, neigh-
boring organ injury and prolonged operation
time, but worse morbidity can be anticipated with
the fifth and ongoing cesarean deliveries. The oc-
currence of adhesions emerges as the most sig-
nificant indicator of maternal morbidity, eventu-
ally leading to the neighboring organ injury and
prolonged operation time. Therefore, secondary
preventive measures should be implemented on
minimizing complications related with intraperi-
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1st CD 2nd CD 3rd CD 4th CD
(n=242) (n=110) (n=95) (n=53) p*

Delivery time (minutes) 3.7 ± 1.0 2.5 ± 0.2 5.9 ± 3.6 7.0 ± 3.3 < 0.01a

Birth weight (grams) 3054.0 ± 786.2 3118.8 ± 480.2 3162.2 ± 468.5 3090.5 ± 522.1 0.55a

First minute Apgar score < 7 10 (4.1 %) 7 (6.4 %) 3 (3.2 %) 2 (3.8 %) 0.80b

Fifth minute Apgar score < 9 6 (2.5 %) 6 (5.5 %) 2 (2.1 %) 1 (1.9 %) 0.85b

Admission to NICU 14 (5.8%) 7 (6.4%) 6 (6.3%) 2 (3.8%) 0.66b

Meconium stained chorioamnion 19 (7.9%) 2 (1.8%) 1 (1.1%) 0 (0.0%) 0.04b

Meconium aspiration syndrome 3 (1.2%) 1 (0.9%) 1 (1.1%) 0 (0.0%) 0.49b

Neonatal sepsis 0 0 0 2 (3.8%) 0.05b

Neonatal hypoglycemia 2 (0.8%) 2 (1.8%) 0 0 0.42b

Neonatal hyperbilirubinemia 2 (0.8%) 0 (0.0%) 0 0 0.21b

Table III. Clinical characteristics of the neonates born to the study population.

Data expressed as number (%), mean ± SD, *p < 0.05 is accepted to be statistically significant, ap value for Spearman rank corre-
lation, bp value for Cochran-Armitage test. NICU: neonatal intensive care unit. CD: cesarean delivery.



toneal adhesions. Prospective and long-term
studies are required to evaluate the effects of
multiple repeat cesarean deliveries maternal and
neonatal morbidity.
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