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Introduction
Cesarean Section (CS) is the most common obstetrical operation known worldwide. Over 

the past decades, the rate of CS has increased both in developing and developed countries. The 
WHO issued a disclosure in 1985, stating the CS regional rates must not exceed 10% to 15% [1,2]. 
Nonetheless, China is one of the countries with the prevalence of CS averagely of 46.2% over the 
past decades that are higher than the recommended threshold. Coincidentally, this high prevalence 
of CS began during the implementation period of the one-child policy introduced in 1979 to reduce 
the then growing population in China. CS is considered safe under medical indications, but most 
women who had CS under the one-child policy opted for it without any medical indications [1,3]. 
In 2015, the one-child policy was replaced with the universal two-child policy. This new policy has 
encouraged most couples to consider having a second child. As a result, it suddenly increased the 
number of pregnancies with an obstetrical history of previous CS [4,5]. Hence, previous CS has 
become a new medical risk for clinicians in China.

A study on previous CS and its association with adverse pregnancy outcomes has been studied 
extensively in other countries. However, literature on such studies in China is sparse, mainly due to 
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Abstract
Aim: Under the introduction of the two-child policy, women with second pregnancies having a 
previous cesarean section have suddenly increased. The two-child policy has provided a new chance 
for studying the previous cesarean section, which is considered a new medical risk in China. This 
study aimed to examine the previous cesarean sections influence on pregnancy complications 
among women with singleton delivery in their second pregnancies.

Method: A total of 2018 eligible women with second pregnancies who had a singleton delivery 
from January 2015 to October 2017 were studied retrospectively. Data on the previous delivery 
mode for the first pregnancy, maternal characteristics and pregnancy complications for the second 
pregnancy were obtained from the electronic medical records. Chi-square test was used to describe 
and obtain the significant maternal characteristics according to the previous mode of delivery. 
The pregnancy complications associated with previous cesarean section was analyzed with binary 
logistic regression.

Results: Of 2018 eligible women with singleton delivery in their second pregnancy, 942 (46.7%) had 
a previous cesarean section (study group) while 1076 (53.3%) also had a previous vaginal delivery 
(reference group). Previous cesarean section had an increase risk on the following pregnancy 
complications; Gestational Diabetes Mellitus (GDM) (Adjusted Odds Ratio [aOR]: 1.438; 95% CI, 
1.093-1.894), fetal anomaly (aOR: 14.258; 95% CI, 4.213-48.248), and placenta previa (aOR: 2.890; 
95% CI, 1.623-5.148).

Conclusion: This study demonstrates that the previous cesarean section is associated with 
increased risk of GDM, fetal anomaly and placenta previa on second singleton pregnancy after the 
implementation of the universal two-child policy in China.
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the one-child policy, which could not allow for subsequent pregnancies 
that could be used to access previous CS's influence on pregnancy 
complications. However, these previous studies' findings have 
been reported to be associated with some pregnancy complications 
[1,2], but the results were inconsistent. Some studies have indicated 
previous CS to be associated with pregnancy complications such as 
pregnancy-induced hypertension disorders [6-8], placenta previa [7-
10], placenta abruption, placenta accreta/adhesions [8,9]. In contrast, 
other studies showed that previous CS had no significant effect on 
placenta disorders such as placenta previa [6,11], placenta abruption 
[7,9] and placenta accrete [12].

Furthermore, other pregnancy complications are not well known 
to be associated with previous CS due to the limited number of studies 
on these outcomes. Few studies have reported an increased risk for 
Gestational Diabetes Mellitus (GDM) [7] and polyhydramnios [6,7] 
in pregnancy after CS when compared with vaginal delivery. Also, 
a previous study indicated high incidence of pregnant women with 
a previous CS diagnosed with fetal anomaly when compared with 
women with previous vaginal delivery [13]. Studies conducted 
to support the hypothesis of previous CS association with GDM, 
polyhydramnios, and fetal anomaly remains sparse to the best of our 
knowledge. Given the limited evidence on the influence of previous 
CS on these pregnancy complications such as GDM, polyhydramnios 
and fetal anomaly and the inconsistencies in the association between 
previous CS and the placenta disorders shown in other studies, there 
is a need for research attention on these pregnancy complications to 
update clinicians and women on the risk associated with CS.

The implementation of the universal two-child policy provides 
an ideal situation to study previous CS's influence on pregnancy 
complications. Therefore, this study examines previous CS's influence 
on pregnancy complications such as Gestational Diabetes Mellitus, 
polyhydramnios, fetal anomaly, Pregnancy Induced Hypertension 
(PIH), placenta disorders (placenta previa, placenta abruptions and 
placenta accreta among women with singleton delivery in the second 
pregnancies.

Methods
Subject’s section

This study used clinical data of 2018 women with singleton 
delivery in the second pregnancies delivered between January 2015 
and October 2017 at the Third Xiangya Hospital of Central South 
University. These women were identified from the electronic medical 
records and enrolled in the study. The 2018 women were selected 
based on the following inclusion criteria: (i) women who had live 
delivery at ≥ 24 weeks gestation; (ii) had singleton delivery for both 
the first and this second pregnancy. Women were excluded if they 
do not meet the criteria above or; (i) women whose pregnancy were 
as a result of Artificial Reproductive Technology (ART); (ii) women 
whose records had missing information on the previous mode of 
delivery, pregnancy complications in the second pregnancy as well as 
maternal characteristics of second pregnancies.

Clinical data on the previous delivery mode, maternal 
characteristics and the pregnancy complications in the second 
pregnancy were retrieved from the electronic medical records and 
further validated and maintained by our research team. Women with 
a singleton pregnancy with previous CS in the first pregnancy were 
categorized as the study group. In contrast, those with spontaneous 
vaginal delivery for the first pregnancy were categorized as the 

reference group.

We obtained ethical approval for this study from the Xiangya 
School of Nursing and the Institutional Review Board from the Third 
Xiangya Hospital of Central South University, Hunan, China.

Definitions of variables
Maternal characteristics included demographic and obstetric 

information such as maternal age at second pregnancy, Body Mass 
Index (BMI), which was obtained from the weight and height of the 
pregnant woman at the first prenatal booking and was calculated 
as (weight in kg)/(height in m2), the number of prenatal care visits 
≥ 4 (standard prenatal care according to doctor’s suggestion), 
Interpregnancy Interval (IPI) was also defined as the interval of 
years between the first delivery and the second pregnancy, history 
of Terminations of Pregnancy (TOP) before this second pregnancy 
and preexisting medical conditions which were all diagnosed by 
an obstetrician (pre-pregnancy diabetes, chronic hypertension, 
angiocardiography, anemia, systemic lupus erythema, asthma, 
fibroid, ovarian and fallopian cyst, syphilis, hypothyroidism and 
hyperthyroidism). The continuous variables of the maternal 
characteristics were further sub-grouped into categories.

The pregnancy complications for this study are defined as 
disorders or diseases that occur during the second pregnancy period. 
Hence the pregnancy complications that obstetricians diagnosed 
were selected for this study and included Gestational Diabetes 
Mellitus (GDM), Polyhydramnios, Fetal anomaly, Pregnancy 
Induced Hypertension (PIH), Placenta Previa, Placenta abruption, 
Placenta accreta. Gestational Diabetes Mellitus GDM was diagnosed 
using a 2-h, 75 g oral glucose tolerance test [14]. Polyhydramnios was 
defined as an abnormally sizeable amniotic fluid of 24 cm or greater 
during pregnancy and diagnosed through ultrasound examination 
[15]. The fetal anomaly was defined as a delivery defect or congenital 
malformation during the intrauterine life and can be identified 
prenatally or at delivery (WHO). Pregnancy Induced Hypertension 
(PIH) was defined as diastolic blood pressure >90 mmHg on two 
occasions, four hours apart or a single reading of >110 mmHg from 
20 weeks gestation [16]. Placenta previa is an implantation of the 
placenta over or near the internal opening of the cervix. Placental 
abruption is the premature separation of a usually implanted placenta 
from the uterus, and placenta accrete refer to the clinically apparent 
morbidly adherent placenta [17].

The study's covariates included significant maternal characteristics 
and the possible pregnancy complications (in the second pregnancy) 
known in the published literature as risk factors of the pregnancy 
complications in this study (potential confounders). For significant 
maternal characteristics that were used as covariates, we excluded 
pre-pregnancy diabetes and chronic hypertension when analyzing for 
GDM and PIH, respectively. We considered potential risk factors for 
the following: GDM (PIH [18]), polyhydramnios (fetal anomaly [19], 
GDM [20]) and PIH (placenta disorders [21], GDM [22]).

Statistical analyses
The maternal characteristics were described and summarized 

by frequencies and percentages. Chi-square and Fisher's exact 
test was used to compare the groups. Probability values of <0.05 
were considered statistically significant. We used univariate and 
multivariate logistic regression to ascertain the influence of previous 
CS on pregnancy complications. The influence of the covariates was 
analyzed. First, maternal age, Body Mass Index (BMI) at booking, 
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history of pregnancy termination, and significant preexisting medical 
condition (diabetes, chronic hypertension, asthma, fibroid, ovarian 
and fallopian cyst) were added as covariates. For the covariates of 
GDM and PIH, we excluded pre-pregnancy diabetes and chronic 
hypertension, respectively. Then potential risk factors for GDM 
(placenta disorders, PIH), polyhydramnios (fetal anomaly, GDM) 
and PIH (placenta disorders, GDM) were further analyzed. We 
presented the logistic regression results as crude and adjusted Odds 
Ratios (ORs) with 95% Confidence Intervals (CIs). The data was 
analyzed using SPSS 25.0 (IBM Corp., Armonk, NY, USA).

Results
Maternal characteristics

Among the 2018 eligible women with singleton second pregnancy, 
942 (46.7%) had experienced one previous CS, while the remaining 
1076 (53.3%) had one previous vaginal delivery.

Women with previous CS were older and had advanced age (≥ 35 
years) than women with previous vaginal delivery. Those with previous 
CS had a higher BMI >25.0 kg/m3 and a longer IPI (5years and above) 
than those with previous vaginal delivery. Both women with previous 
CS and previous vaginal delivery had the recommended number 
of prenatal visits ≥ 4 visits. The history of pregnancy termination 
was slightly higher among those with previous CS than those with 
previous vaginal delivery. Furthermore, women with previous CS 
had a higher rate of preexisting medical diseases such as diabetes, 
hypertension, asthma, fibroid, cyst of the ovary and fallopian tube 
than those with previous vaginal delivery (Table 1).

Analysis of previous CS on pregnancy complications
Regarding the pregnancy complications, women with previous 

CS had a significantly higher rate of Gestational Diabetes Mellitus, 
fetal anomaly and placenta previa when compared with those with 
previous vaginal delivery. When these pregnancy complications were 
analyzed using the univariate binary logistic regression (odd crude 
ratio), they were all associated with previous CS (Table 2).

After the multivariate logistic regression (adjustment for the 
covariates, which include significant maternal characteristics and 
potential risk factors), there was an association between previous 
CS with GDM, fetal anomaly and placenta previa. Comparing the 
adjusted odds ratio of the pregnancy complications among women 
with previous CS and previous vaginal delivery (reference group), 
women with previous CS were 1.44 times more likely to have GDM 
(95% CI, 1.09-1.89) and 14.26 times more likely to have fetal anomaly 
(95% CI, 4.21-48.25). Furthermore, women with previous CS were 
2.89 times more likely to have placenta previa (95% CI, 1.62-5.15) than 
those with previous vaginal delivery. In contrast, polyhydramnios, 
pregnancy-induced hypertension, placenta abruption and placenta 
accreta were the pregnancy complications that were not associated 
with previous CS compared with previous vaginal delivery in our 
study (Table 3).

Discussion
This study examined previous CS's influence on pregnancy 

complications among women having their second pregnancy under 
the Chinese two-child policy's implementation. The main findings 
of this study indicated that GDM, fetal anomaly and placenta 
previa are the pregnancy complications associated with previous 
CS independent of maternal age, BMI at admission, IPI, history of 
termination of pregnancy, significant preexisting medical conditions 

and potential risk factors (pregnancy complications in the second 
pregnancy that are confounders) for the pregnancy complications in 
this study.

This paper has shown that previous CS is associated with 
increased risk of GDM, fetal anomaly and placenta previa but not 
polyhydramnios, PIH, placenta abruption, and placenta accreta. To 
our knowledge, this is the first study to support the hypothesis of 
previous CS's influence with GDM and also the first recent study to 
show an association between previous CS and fetal anomaly.

Pregnant women with previous CS were 1.44 times at high risk of 
GDM. The results of Hu’s study also presented this relationship [7], 
although there is an unknown exact biological relationship between 
previous CS and GDM. Nonetheless, there has been speculation that 
inefficient placenta function due to abnormal trophoblastic invasion 
that may occur due to the uterine changes induced by prior CS 
can interfere with uteroplacental blood flow leading to subsequent 
gestational complications, including GDM [23]. Furthermore, a 
normal placenta's buffer action against hyperglycemia in the mother 
[24] may impede due to placenta insufficiency as a result of placenta 
abnormalities associated with previous CS. Therefore, this may 
cause GDM in pregnancy. Also, placenta hypoxia associated with 

Previous Mode of delivery, n (%)

Maternal characteristics Previous vaginal 
delivery n= 1076

Previous CS 
n=942 P value

Age, (years)

<35 716 (66.5) 447 (47.5)
<0.001

≥ 35 360 (33.5) 495 (52.5)

BMI on admission (kg/m2)

<18.5 1 (0.1) 1 (0.11)

<0.001
18.5-24.9 359 (33.4) 198 (21.0)

25.0-29.9 606 (56.3) 558 (59.2)

≥ 30 110 (10.2) 185 (19.6)

 IPI (years)

>2 365 (33.9) 149 (15.8)

<0.0012-4 262 (24.3) 217 (23.0)

≥ 5 449 (41.7) 578 (61.1)

Prenatal care visit ≥ 4 938 (87.2) 796 (84.5) 0.085
History of termination of 

pregnancy 625 (58.1) 625 (66.4) <. 001

Preexisting medical conditions

Pre-gestational Diabetes 21 (2.0) 44 (4.7) 0.001

Chronic Hypertension 8 (0.7) 19 (2.0) 0.013

Angiocardioparthy 68 (6.3) 54 (5.7) 0.581

Anaemia 52 (4.8) 43 (4.6) 0.777

Systemic lupus erythema 4 (0.4) 9 (1.0) 0.941

Asthma 13 (1.2) 23 (2.4) 0.037

Fibroid 22 (2.0) 35 (3.7) 0.024

Fallopian and ovarian cyst 11 (1.0) 39 (4.1) <0.001

Syphilis 3 (0.3) 10 (1.1) 0.47

Hypothyroidism 21 (2.0) 15 (1.6) 0.543

Hyperthyroidism 16 (1.5) 12 (1.3) 0.683

Table 1: Maternal characteristics of women with second pregnancies by the first 
previous mode of delivery in Hunan, China.

BMI: Body Mass Index; IPI: Interpregnancy Interval
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placenta insufficiency may also affect the glucose transporters found 
in the placenta's syncytiotrophoblast, responsible for increasing 
glucose transport from the mother to the placenta [25]. This placenta 
insufficiency may result in hyperglycemia in the maternal circulation 
that may contribute to GDM. GDM in previous pregnancy can 
be recurrent in the subsequent pregnancy. However, a study [7] 
indicated that recurrent GDM in previous pregnancy does not 
significantly reduce previous CS's influence on GDM. Also, advanced 
maternal age and overweight or obesity is identified as risk factors 
for gestational diabetes mellitus. Although most of the women with 
previous CS were of advanced maternal age and were overweight, 
we adjusted for these confounders. Nevertheless, there remained 
an association between previous CS and GDM. However, further 
studies elucidating the current findings on the relationship between 
previous CS and GDM and the possible biological and physiological 
relationship need to be appraised.

Furthermore, previous CS showed a significant impact on the fetal 
anomaly in our study. To our knowledge, this is the first recent study 
that shows the association between previous CS and fetal anomaly. 
These findings of this study, might be due to the increased risk of 
placenta disorders associated with previous CS, which can predispose 
the women to placenta insufficiency that may affect the fetus's normal 
development leading to increased risk for fetal anomaly [26,27]. It 
could also be speculated that the risk of fetal anomaly may be due to 
the uterine cavity changes induced by a uterine scar from previous CS, 
which can alter the uterus's anatomy that predisposes women to have 

a fetal anomaly. Although advanced maternal age, pre-gestational 
diabetes, and chronic hypertension are considered high-risk fetal 
anomaly factors, there remained a higher risk for fetal anomaly 
associated with previous CS when adjusted for our studies. However, 
most of the pregnancies with fetal anomaly were terminated at the 
first or second trimester, which may not represent the exact number 
of women with a fetal anomaly. Therefore, more studies focusing on 
the association between previous CS and fetal anomaly need to be 
conducted in the future.

Among the placenta disorders, only placenta previa has an 
association with previous CS in our study. Previous CS was associated 
with an increased risk of placenta previa with an adjusted Odds Ratio 
(ORs) of 2.89, higher than some previous studies [7,28,29]. These 
previous studies have indicated the association between previous CS 
and placenta previa, but the Odd Ratios (ORs) were lesser than our 
study. However, parity and multiple gestations, considered to increase 
the risk of placenta previa in a previous study [30], were excluded 
from our study. Furthermore, when adjusted for the covariates 
(significant maternal characteristics), which were also considered 
potential confounders to placenta previa in previous studies [28,31], 
it remained a higher risk. This higher Odd Ratio (OR) may be due to 
the study conducted with data from a tertiary hospital where women 
with high-risk pregnancies such as placenta previa are referred to. 
Currently, the exact cause of placenta previa is unknown. However, 
placenta previa is hypothesized to be related to a failure of apparent 
placental migration, impaired differential growth of the lower uterine 

Previous Mode of delivery, n (%)

Pregnancy complications Previous vaginal delivery n=1076 Previous CS n=942 B S. E Wald X2 P OR 95% CI

GDM 112 (10.4) 156 (16.6) 0.535 0.133 16.248 0 1.708 1.317- 2.216

Polyhydramnios 2 (0.2) 4 (0.4) 0.829 0.867 0.913 0.339 2.29 0.418- 12.531

Fetal anomaly 3 (0.3) 44 (4.7) 2.864 0.598 22.899 0 17.525 5.423- 56.638

PIH 43 (4.0) 51 (5.4) 0.319 0.212 2.257 0.133 1.375 0.908- 2.084

Placenta previa 18 (1.7) 46 (4.9) 1.104 0.282 15.372 0 3.018 1.737- 5.241

Placenta Abruption 9 (0.8) 6 (0.6) -0.274 0.529 0.269 0.604 0.76 0.269-2.143

Placenta Adhesion 118 (11.0) 102 (10.8) 0.014 0.143 0.01 0.921 0.986 0.745- 1.305

Table 2: Crude odd ratios for pregnancy complications associated with previous cesarean section in the second pregnancy, Hunan, China.

B: Unstandardized Regression Weight/ Coefficient of the Constant; S.E: Standard Error; Wald X2: Chi-square test; P: Significant Value; OR: Odds Ratio; CI: Confidence 
Interval; GDM: Gestational Diabetes Mellitus; PIH: Pregnancy Induced Hypertension

Previous Mode of delivery, n (%)

Pregnancy complications Previous vaginal birth n=1076 Previous CS n=942 B S. E Wald X2 P OR 95% CI

GDM † 112 (10.4) 156 (16.6) 0.364 0.14 6.715 0.01 1.438 1.093 - 1.894

Polyhydramnios ‡ 2 (0.2) 4(0.4) 0.439 0.948 0.215 0.643 1.551 0.242 - 9.946

Fetal anomaly 3 (0.3) 44 (4.7) 2.657 0.622 18.253 0 14.258 4.213 - 48.248

 PIH ¶ 43 (4.0) 51 (5.4) -0.081 0.232 0.123 0.725 0.922 0.585 -1.452

Placenta previa 18 (1.7) 46 (4.9) 1.061 0.294 12.994 0 2.89 1.623 - 5.148

Placenta abruption 9 (0.8) 6 (0.6) -0.758 0.569 1.777 0.183 0.469 0.154 - 1.428

Placenta Accreta 118 (11.0) 102 (10.8) -0.042 0.151 0.078 0.78 0.959 0.714- 1.288

Table 3: Adjusted odd ratios for pregnancy complications associated with previous cesarean section in the second pregnancy, Hunan, China.

B: Unstandardized Regression Weight/ Coefficient of the Constant; S.E: Standard Error; Wald X2: Chi-Square Test; P: Significant Value; aOR: Adjusted Odds Ratio; 
CI: Confidence Interval; GDM: Gestational Diabetes Mellitus; PIH: Pregnancy Induced Hypertension
aOR, Models first adjusted for maternal age, BMI at admission, IPI, history of pregnancy termination, preexisting medical conditions (pre-gestational diabetes, chronic 
hypertension fibroid, ovarian and fallopian cyst and asthma). Pre-gestational diabetes was not added to the covariates of GDM and chronic hypertension was also not 
added to the covariates of PIH
†Further adjusted for PIH in the second pregnancy
‡Further adjusted for fetal anomaly and GDM in the second pregnancy
¶Further adjusted for placenta previa, placenta abruption, placenta adhesion and GDM in the second pregnancy
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segment, and deficient decidua basalis in the presence of previous 
surgery injury [10,32].

However, polyhydramnios was not associated with previous CS in 
our study; this is in variance with previous studies [6,7]. The difference 
might be attributed to the small number of pregnant women with 
polyhydramnios in our study, which contributed to a small effect 
size that did not associate previous CS and polyhydramnios. This is 
supported by the wide Confidence Interval (CI) observed in its Odds 
Ratio (OR). Furthermore, among the placenta disorders associated 
with previous CS in the previous studies, placenta abruption and 
placenta accreta did not show any association with previous CS. 
This finding is in variance with other previous studies [1,8-10]. An 
observation of no increased risk between previous CS and Pregnancy 
Induced Hypertension (PIH) existed in our study. This may be due to 
a smaller number of women with PIH in our study which could not 
predict the association.

Our study also confirms the high CS rate of 46.7% in the first 
delivery as the previous CS. This finding is congruent with the WHO 
study, which indicated China to be the country with the highest CS 
rate of 46.2% among the 24 Asian countries. This present study is one 
of the few studies conducted after the two-child policy that examines 
previous CS's influence on pregnancy complications. This study also 
adjusted for several confounding factors that could have influenced 
our result. The study was conducted three years after implementing the 
two-child policy that accurately represents pregnancy complications 
among women with a second pregnancy.

The present study also had some limitations, primarily due to 
the retrospective nature of the design. Firstly, misclassification of 
the pregnancy complications may exist just as other administrative 
databases, which can lead to bias, but this may have occurred 
randomly and therefore could have the tendency of reducing the bias 
that could have occurred in this study.

Secondly, some details of information on the first pregnancy, 
such as the pregnancy outcomes and indications for previous CS, 
were not present due to the transitioning from paper medical records 
entry to electronic medical records. Information regarding their first 
pregnancy, which happened very long ago, was not captured. There 
can be a reduction of bias from lack of indication for the previous 
CS since most women during the one-child policy had CS without 
any medical reasons [1,3]. Also, some women did not have their first 
child at our hospital; hence the available details of the first pregnancy 
were obtained from maternal self-report, of which there could be a 
presence of recall bias.

Thirdly, the BMI used for the study was BMI at admission for 
delivery, which may not represent the exact BMI since the fetus's 
weight could have influenced maternal BMI at admission. Lastly, 
there could be selection bias since most women who had obstetric 
complications in their first pregnancy might opt for a tertiary hospital 
or be referred to a tertiary hospital to seek medical help during their 
subsequent pregnancy.

Conclusion
In conclusion, our study revealed the association of previous 

first CS with pregnancy complications such as GDM, fetal anomaly 
and placenta previa on singleton pregnancy among women having 
their second child under the universal two-child policy. Hence, this 
study provides the needed information for obstetricians, nurses 

and midwives to acquaint themselves with knowledge pertaining to 
pregnancy complications and provides intensive management and 
follow-ups of women with previous CS to ensure a healthy mother 
and baby throughout the pregnancy and delivery periods. Such 
information obtained from this study could help the decision-making 
process regarding CS for the health care providers and expectant 
mothers alike, mainly when there are no clear medical indications 
for CS.
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request.

Acknowledgement
We are grateful to the Department of Medical Records and the 

Department of Obstetrics and Gynecology of the Third Xiangya 
Hospital of Central South University to provide us with the electronic 
database for this study.

References
1. Lumbiganon P, Laopaiboon M, Gülmezoglu AM, Souza JP, 

Taneepanichskul S, Ruyan P, et al. Method of delivery and pregnancy 
outcomes in Asia: The WHO global survey on maternal and perinatal 
health 2007–08. The Lancet. 2010;375(9713):490-9.

2. Villar J, Valladares E, Wojdyla D, Zavaleta N, Carroli G, Velazco A, et 
al. Caesarean delivery rates and pregnancy outcomes: The 2005 WHO 
global survey on maternal and perinatal health in Latin America. Lancet. 
2006;367(9525):1819-29.

3. Vogel JP, Betrán AP, Vindevoghel N, Souza JP, Torloni MR, Zhang J, et 
al. Use of the Robson classification to assess caesarean section trends in 21 
countries: A secondary analysis of two WHO multicounty surveys. Lancet 
Glob Health. 2015;3(5):e260-e70.

4. Feng XL, Xu L, Guo Y, Ronsmans C. Factors influencing rising caesarean 
section rates in China between 1988 and 2008. Bull World Health Organ. 
2012;90(1):30-9A.

5. Hellerstein S, Feldman S, Duan T. China's 50% caesarean delivery rate: is it 
too high? BJOG. 2015;122(2):160-4.

6. Jacob L, Taskan S, Macharey G, Sechet I, Ziller V, Kostev K. Impact of 
caesarean section on mode of delivery, pregnancy-induced and pregnancy-
associated disorders, and complications in the subsequent pregnancy in 
Germany. Ger Med Sci. 2016;14.

7. Hu HT, Xu JJ, Lin J, Li C, Wu YT, Sheng JZ, et al. Association between 
first caesarean delivery and adverse outcomes in subsequent pregnancy: 
a retrospective cohort study. BMC Pregnancy Childbirth. 2018;18(1):273.

8. Daltveit AK, Tollånes MC, Pihlstrøm H, Irgens LM. Cesarean delivery and 
subsequent pregnancies. Obstet Gynecol. 2008;111(6):1327-34.

9. Kennare R, Tucker G, Heard A, Chan A. Risks of adverse outcomes in the 
next birth after a first cesarean delivery. Obstet Gynecol. 2007;109(2):270-
6.

10. Yang Q, Wen S, Oppenheimer L, Chen X, Black D, Gao J, et al. Association 
of caesarean delivery for first birth with placenta previa and placental 
abruption in a second pregnancy. BJOG. 2007;114(5):609-13.

11. Naji O, Daemen A, Smith A, Abdallah Y, Bradburn E, Giggens R, et 
al. Does the presence of a Cesarean section scar influence the site of 
placental implantation and subsequent migration in future pregnancies: 
A prospective case-control study. Ultrasound Obstet Gynecol. 
2012;40(5):557-61.

12. Litorp H, Rööst M, Kidanto HL, Nyström L, Essén B. The effects of previous 

https://pubmed.ncbi.nlm.nih.gov/20071021/
https://pubmed.ncbi.nlm.nih.gov/20071021/
https://pubmed.ncbi.nlm.nih.gov/20071021/
https://pubmed.ncbi.nlm.nih.gov/20071021/
https://pubmed.ncbi.nlm.nih.gov/16753484/
https://pubmed.ncbi.nlm.nih.gov/16753484/
https://pubmed.ncbi.nlm.nih.gov/16753484/
https://pubmed.ncbi.nlm.nih.gov/16753484/
https://pubmed.ncbi.nlm.nih.gov/25866355/
https://pubmed.ncbi.nlm.nih.gov/25866355/
https://pubmed.ncbi.nlm.nih.gov/25866355/
https://pubmed.ncbi.nlm.nih.gov/25866355/
https://pubmed.ncbi.nlm.nih.gov/22271962/
https://pubmed.ncbi.nlm.nih.gov/22271962/
https://pubmed.ncbi.nlm.nih.gov/22271962/
https://pubmed.ncbi.nlm.nih.gov/25138909/
https://pubmed.ncbi.nlm.nih.gov/25138909/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4908273/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4908273/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4908273/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4908273/
https://pubmed.ncbi.nlm.nih.gov/29954355/
https://pubmed.ncbi.nlm.nih.gov/29954355/
https://pubmed.ncbi.nlm.nih.gov/29954355/
https://pubmed.ncbi.nlm.nih.gov/18515516/
https://pubmed.ncbi.nlm.nih.gov/18515516/
https://pubmed.ncbi.nlm.nih.gov/17267823/
https://pubmed.ncbi.nlm.nih.gov/17267823/
https://pubmed.ncbi.nlm.nih.gov/17267823/
https://pubmed.ncbi.nlm.nih.gov/17355267/
https://pubmed.ncbi.nlm.nih.gov/17355267/
https://pubmed.ncbi.nlm.nih.gov/17355267/
https://pubmed.ncbi.nlm.nih.gov/22323094/
https://pubmed.ncbi.nlm.nih.gov/22323094/
https://pubmed.ncbi.nlm.nih.gov/22323094/
https://pubmed.ncbi.nlm.nih.gov/22323094/
https://pubmed.ncbi.nlm.nih.gov/22323094/
https://pubmed.ncbi.nlm.nih.gov/26868073/


Owusua T, et al., Clinical Case Reports International - Obstetrics and Gynecology

Remedy Publications LLC., | http://clinicalcasereportsint.com/ 2023 | Volume 7 | Article 15096

cesarean deliveries on severe maternal and adverse perinatal outcomes at a 
university hospital in Tanzania. Int J Gynaecol Obstet. 2016;133(2):183-7.

13. Hemminki E. Pregnancy and birth after cesarean section: A survey based 
on the Swedish birth register. Birth. 1987;14(1):12-7.

14. Yang S, Shi FT, Leung PC, Huang HF, Fan J. Low thyroid hormone in 
early pregnancy is associated with an increased risk of gestational diabetes 
mellitus. J Clin Endocrinol Metab. 2016;101(11):4237-43.

15. Reddy UM, Abuhamad AZ, Levine D, Saade GR. Participants FIWI: Fetal 
imaging: Executive summary of a joint Eunice Kennedy Shriver National 
Institute of child health and human development, Society for Maternal-
Fetal Medicine, American Institute of ultrasound in medicine, American 
College of Obstetricians and Gynecologists, American College of Radiology, 
Society for pediatric radiology, and society of radiologists in ultrasound 
fetal imaging workshop. Am J Obstet Gynaecol. 2014;210(5):387-97.

16. Ayorinde AA, Bhattacharya S. Inherited predisposition to preeclampsia: 
Analysis of the Aberdeen intergenerational cohort. Pregnancy Hypertens. 
2017;8:37-41.

17. Fitzpatrick K, Sellers S, Spark P, Kurinczuk J, Brocklehurst P, Knight M. 
The management and outcomes of placenta accreta, increta, and percreta 
in the UK: A population‐based descriptive study. BJOG. 2014;121(1):62-
71.

18. Pons FS, Rockett FC, de Almeida RB, Oppermann MLR, Bosa VL. Risk 
factors for gestational diabetes mellitus in a sample of pregnant women 
diagnosed with the disease. Diabetol Metab Syndr. 2015;7(Suppl 1):A80.

19. Lalchan S, Sharma P, Gurung SD. Prevalence of congenital anomalies in 
polyhydramnios: A hospital-based study from Western Nepal. Nepalese J 
Radiol. 2018;8(1):25-9.

20. Mathew M, Saquib S, Rizvi SG. Polyhydramnios: Risk factors and outcome. 
Saudi Med J. 2008;29(2):256-60.

21. Furuya M, Ishida J, Aoki I, Fukamizu A. Pathophysiology of placentation 
abnormalities in pregnancy-induced hypertension. Vasc Health Risk 
Manag. 2008;4(6):1301-13.

22. Bryson CL. Association between gestational diabetes and pregnancy-
induced hypertension. Am J Epidemiol. 2003;158(12):1148-53.

23. Gauster M, Desoye G, Tötsch M, Hiden U. The placenta and gestational 
diabetes mellitus. Curr Diab Rep. 2012;12(1):16-23.

24. Beardsall K, Ogilvy-Stuart AL. Developmental physiology of carbohydrate 
metabolism and the pancreas. Matern Fetal Neonatal Endocrinol. 
2020;587-97.

25. Baumann MU, Deborde S, Illsley NP. Placental glucose transfer and fetal 
growth. Endocrine. 2002;19(1):13-22.

26. Crane JM, Van den Hof MC, Dodds L, Armson BA, Liston R. Neonatal 
outcomes with placenta previa. Obstet Gynecol. 1999;93(4):541-4.

27. Kancherla V, Räisänen S, Gissler M, Kramer MR, Heinonen S. Placenta 
previa and risk of major congenital malformations among singleton births 
in Finland. Birth Defects Res A Clin Mol Teratol. 2015;103(6):527-35.

28. Gurol-Urganci I, Cromwell DA, Edozien LC, Smith GC, Onwere C, 
Mahmood TA, et al. Risk of placenta previa in second birth after first 
birth cesarean section: A population-based study and meta-analysis. BMC 
Pregnancy Childbirth. 2011;11:95.

29. Gilliam M, Rosenberg D, Davis F. The likelihood of placenta previa with a 
greater number of cesarean deliveries and higher parity. Obstet Gynecol. 
2002;99(6):976-80.

30. Faiz AS, Ananth CV. Etiology and risk factors for placenta previa: An 
overview and meta-analysis of observational studies. J Matern Fetal 
Neonatal Med. 2003;13(3):175-90.

31. Simon C, Everitt H, Van Dorp F, Burke M. Oxford handbook of general 
practice (4 ed): Oxford University Press; 2014.

32. Sholapurkar S. Increased incidence of placenta previa and accreta with 
previous caesareans– A hypothesis for causation. J Obstet Gynaecol. 
2013;33(8):806-9.

https://pubmed.ncbi.nlm.nih.gov/26868073/
https://pubmed.ncbi.nlm.nih.gov/26868073/
https://pubmed.ncbi.nlm.nih.gov/3646886/
https://pubmed.ncbi.nlm.nih.gov/3646886/
https://pubmed.ncbi.nlm.nih.gov/27583471/
https://pubmed.ncbi.nlm.nih.gov/27583471/
https://pubmed.ncbi.nlm.nih.gov/27583471/
https://www.sciencedirect.com/science/article/abs/pii/S0002937814001707
https://www.sciencedirect.com/science/article/abs/pii/S0002937814001707
https://www.sciencedirect.com/science/article/abs/pii/S0002937814001707
https://www.sciencedirect.com/science/article/abs/pii/S0002937814001707
https://www.sciencedirect.com/science/article/abs/pii/S0002937814001707
https://www.sciencedirect.com/science/article/abs/pii/S0002937814001707
https://www.sciencedirect.com/science/article/abs/pii/S0002937814001707
https://pubmed.ncbi.nlm.nih.gov/28501277/
https://pubmed.ncbi.nlm.nih.gov/28501277/
https://pubmed.ncbi.nlm.nih.gov/28501277/
https://pubmed.ncbi.nlm.nih.gov/23924326/
https://pubmed.ncbi.nlm.nih.gov/23924326/
https://pubmed.ncbi.nlm.nih.gov/23924326/
https://pubmed.ncbi.nlm.nih.gov/23924326/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4653418/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4653418/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4653418/
https://www.nepjol.info/index.php/NJR/article/view/20452#:~:text=Detail study of fetus was,Prevalence of polyhydramnios was 0.3%25.
https://www.nepjol.info/index.php/NJR/article/view/20452#:~:text=Detail study of fetus was,Prevalence of polyhydramnios was 0.3%25.
https://www.nepjol.info/index.php/NJR/article/view/20452#:~:text=Detail study of fetus was,Prevalence of polyhydramnios was 0.3%25.
https://pubmed.ncbi.nlm.nih.gov/18246237/
https://pubmed.ncbi.nlm.nih.gov/18246237/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2663465/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2663465/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2663465/
https://pubmed.ncbi.nlm.nih.gov/14652299/
https://pubmed.ncbi.nlm.nih.gov/14652299/
https://pubmed.ncbi.nlm.nih.gov/22102097/
https://pubmed.ncbi.nlm.nih.gov/22102097/
https://www.sciencedirect.com/science/article/pii/B9780128148235000349
https://www.sciencedirect.com/science/article/pii/B9780128148235000349
https://www.sciencedirect.com/science/article/pii/B9780128148235000349
https://pubmed.ncbi.nlm.nih.gov/12583599/
https://pubmed.ncbi.nlm.nih.gov/12583599/
https://pubmed.ncbi.nlm.nih.gov/10214830/
https://pubmed.ncbi.nlm.nih.gov/10214830/
https://pubmed.ncbi.nlm.nih.gov/25808834/
https://pubmed.ncbi.nlm.nih.gov/25808834/
https://pubmed.ncbi.nlm.nih.gov/25808834/
https://pubmed.ncbi.nlm.nih.gov/22103697/
https://pubmed.ncbi.nlm.nih.gov/22103697/
https://pubmed.ncbi.nlm.nih.gov/22103697/
https://pubmed.ncbi.nlm.nih.gov/22103697/
https://pubmed.ncbi.nlm.nih.gov/12052584/
https://pubmed.ncbi.nlm.nih.gov/12052584/
https://pubmed.ncbi.nlm.nih.gov/12052584/
https://pubmed.ncbi.nlm.nih.gov/12820840/
https://pubmed.ncbi.nlm.nih.gov/12820840/
https://pubmed.ncbi.nlm.nih.gov/12820840/
https://academic.oup.com/book/35463
https://academic.oup.com/book/35463
https://pubmed.ncbi.nlm.nih.gov/24219718/
https://pubmed.ncbi.nlm.nih.gov/24219718/
https://pubmed.ncbi.nlm.nih.gov/24219718/

	Title
	Abstract
	Introduction
	Methods
	Definitions of variables
	Statistical analyses

	Results
	Maternal characteristics
	Analysis of previous CS on pregnancy complications

	Discussion
	Conclusion
	Data Availability
	Acknowledgement
	References
	Table 1
	Table 2
	Table 3

