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INTRODUCTION 

Caesarean section (CS) is one of the most commonly 

performed surgical interventions in obstetrics. The 

neonatal and maternal outcome depends on numerous 

factors among which mode of delivery and gestation age 

are the most important determinants. Recent systemic 

review and meta-analysis have concluded that newborn 

delivered by ECS is at a higher risk of developing 

respiratory complications in comparison to normal 

vaginal delivery (NVD).1 Changes taking place in NVD 

contributing towards smooth neonatal respiratory 

transition include upsurge of catecholamine, 

corticosteroid release, mechanical chest compression by 

the birth canal and expression of sodium channel on 

foetal lung epithelium.2,3 In ECS, lack of this 

catecholamine upsurge contributes to surfactant 

deficiency, making the neonatal transition more complex 

leading to increased incidence of NRM. NRM ranges 

from respiratory distress syndrome (RDS), transient 

tachypnea of the newborn (TTN) to respiratory failure 

warranting for admission to neonatal intensive care unit 

(NICU), affecting mother-child bond, increased cost of 

care owning to an extended hospital stay and 

complications from invasive procedures such as artificial 

ventilation.  

ABSTRACT 

Background: The decision for optimal time for elective caesarean section (ECS) should be taken considering the 

minimum risk to the newborn as well as to the mother. This prospective observational study aimed to investigate the 

effect of gestation of ECS, on neonatal and maternal outcomes. 

Methods: All the pregnant term mothers admitted to our hospital for ECS and fulfilling the inclusion criteria were 

enrolled and divided into 2 groups, early term and full term. Patients having high-risk factors like intrauterine growth 

restriction, amniotic fluid disorders, multiple pregnancies, placenta previa, abruption placenta and medical co-

morbidities were excluded. Early neonatal and maternal outcomes were compared between the 2 groups.  

Results: 244 mothers were eligible for ECS, 183 (75%) women underwent ECS in the early term and 61 (25%) at full 

term as per the decision of obstetricians of various units. The incidence of neonatal respiratory morbidity (NRM) was 

2 percent in our study. Out of 244 newborns, 4 developed NRM in the form of delayed adaption in 3 and respiratory 

distress in 1. The incidence of respiratory distress was comparable in both groups. The incidence of NNJ, MSL and 

sepsis was higher in the early term but it was not significant statistically. Maternal outcomes like postpartum 

haemorrhage, the need for blood transfusion, bladder injury, thin scar, adhesions poorly formed LUS were observed 

in the early term but the difference was not significant. 

Conclusions: More research needs to be done for optimization of timing of ECS. 
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Evidence cited in the literature reveals that as the 

gestation age at birth increases, a decrease in respiratory 

morbidity can be seen.4-6 Although, foetal lung matures 

by 37 weeks, respiratory complications are found to be 

more prevalent in the early term group.4-6 Prefumo et al in 

their cohort study had evaluated the respiratory and other 

complication of the newborn, delivered by emergency CS 

at different gestation and observed that the prevalence of 

RDS was 3.4% at 37 weeks and 1% at 39 weeks and the 

composite adverse neonatal outcomes were 7.8% and 

4.7% at 37 and 38 weeks, respectively.7 The patient may 

go into spontaneous labour during her waiting period for 

CS, resulting in an emergency CS in substandard 

circumstance carrying more neonatal and maternal risk. 

In systemic review and meta-analysis by Yang et al., it 

was observed that the infant mortality rates were 1.7% 

and 9.8% in ECS and ECS, respectively.8 Incidence of 

febrile illness, wound dehiscence, endometritis, puerperal 

sepsis and re-laparotomy were higher in patients with 

emergency CS in comparison to ECS.8 Deferring CS till 

39 weeks may lead to situations like spontaneous rupture 

of the membrane in malpresentations like breech, 

transverse lie leading to a high incidence of perinatal 

mortality and morbidity because of entrapment of head, 

birth asphyxia and cord prolapse.9 Therefore, guidelines 

issued by the national institute of care and excellence 

(NICE), and the Royal college of obstetricians and 

gynaecologists (RCOG) recommends deferring ECS in 

uncomplicated, singleton pregnancy until 39 weeks.10,11 

Any maternal benefit of postponing ECS to 39 completed 

weeks has not been investigated adequately. ECS beyond 

39 weeks in patients of previous CS is associated with 

complications like scar dehiscence and uterine rupture 

but CS before 39 weeks is associated with poorly 

developed lower uterine segment (LUS), more blood loss, 

and blood transfusion.12,13 Thus, due to the paucity of 

evidence in the Indian population, we conducted a 

prospective observational study in the present work, to 

establish the optimum gestation for ECS being having 

profound significance, with the least risk to mother and 

fetus, to make a rational decision on the timing of ECS.  

METHODS 

This prospective observational study was conducted in 

the department of obstetrics and gynaecology in 

collaboration with the department of paediatrics at 

Government medical college and hospital (GMCH), 

Chandigarh and enrolment of the patients were done from 

January 2016 to June 2017.  

Sample size 

Considering respiratory distress in odds of 1.5 with 95% 

confidence interval and alpha error of 5%, we were 

needed 90 patients with a precision of 80%. 

Pregnant women with gestational age between 370/7-

406/7weeks of gestation posted for ECS with previous 

CS or previous uterine surgery, not willing or not 

qualifying for the trial of labour after CS (TOLAC) with 

malpresentation, bad obstetric history (BOH), 

cephalopelvic disproportion (CPD) and on maternal 

request were enrolled in the present study. Patients posted 

for ECS but having high-risk factors like intrauterine 

growth restriction, amniotic fluid disorders, multiple 

pregnancies, placenta previa, abruption placenta and 

medical co-morbidities like intrahepatic cholestasis of 

pregnancy, multiple gestations, hypertensive disorders, 

pregestational diabetes, epilepsy, liver disease and 

tuberculosis, gestational diabetes were not included.  

Enrolment was started after approval by the institutional 

ethics committee at GMCH, Chandigarh. The studied 

sample size was divided into 2 groups of ECS patients. 

Group 1 was early term (ET) comprised of patients with 

gestational age between 370/7 to 386/7 weeks and group 

2 was full-term (FT) comprised of patients with 

gestational age between 390/7 to 406/7 weeks.15 The 

period of gestation (POG) was calculated based on the 

clinical history and the earliest ultrasound findings. 

Demographic details, obstetrics history and medical 

history were taken in detail as per pre-designed format. 

Details about the treatment history, antibiotic prophylaxis 

for CS, steroid course (dexamethasone 6 mg, 4 doses 12 

hours apart or betamethasone 12 mg, 2 doses 24 hours 

apart) for lung maturity and all the investigations done in 

the antenatal period were recorded. Other than this, 

details about the type of anaesthesia, intra-operative 

details, and the course during hospital stay were also 

recorded during the present study. 

Neonatal outcomes like respiratory distress, delayed 

adaptation, NICU admission, 5 minute Apgar score, 

hypoglycemia, sepsis, seizures and maternal outcomes 

including postpartum haemorrhage, bladder and bowel 

injury, anaesthetic complication or any other maternal 

and neonatal complications (till the time of discharge) 

were compared between the two groups. 

Statistical analysis 

Discrete categorical data were represented as either a 

number or a percentage. Regression analysis using 

ANOVA was performed and the odds ratio was 

calculated to compare various outcomes. Chi square test 

or Fischer's exact test was applied for categorical data 

depending on the sample size. All the calculations were 

two-tailed and were performed using IBM SPSS version 

22. A p value of <0.05 was considered statistically 

significant.  

RESULTS 

During the study period, 11,155 deliveries took place, out 

of which 244 patients fulfilling the inclusion criteria were 

included in the study. 183 (75%) women underwent ECS 

in the early term (ET) (370/6-386/7) group and 61 (25%) in 

the full-term group (FT 390/6-406/7). A flow chart showing 
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the procedure for the recruitment of eligible patients has 

been shown in Figure 1. The demographic profile of the 

two groups is compared in Table 1.  

A comparison of the neonatal outcomes between the two 

groups is shown in Table 2. The incidence of NRM was 

2% in our study. Out of 244 newborns, 4 developed NRM 

in the form of delayed adaption in 3 and respiratory 

distress in 1. 2 of these babies needed NICU admission. 

However, there was no statistically significant difference 

in the incidence of NRM between the two groups. 47% of 

the patients in the ET group received steroid course for 

lung maturity. Table 3 summarizes the comparison of 

maternal outcomes between the two groups. There was 

no statistical difference in maternal outcomes between 

the two groups. 

 

 

 

 

 

 

 

 

 

 

 

Figure1: Schematic diagram of the study group population. 

Table 1: Demographic profile of the studied population. 

Characteristics  Categories 

Early term 

(group 1) 

N=183 (%) 

Full term  

(group 2) 

N=61 (%) 

P value 

Age mean±SD (in years) Mean age 28.7±4.1 27.6±3.5 0.061 

BMI (kg/m2) 

Underweight (<18.5) 7 (3.8) 3 (4.9) 

0.762 
Normal (18.5-22.9)  44 (24) 18 (29.5) 

Overweight (23-24.9) 65 (35.5) 18 (29.5) 

Obese (>25) 67 (36.6) 22 (36.1) 

Socioeconomic status 

Class 1 (upper) 17 (9.3) 6 (9.8) 

0.842 

Class2 (upper middle) 72 (39.3) 22 (36.1) 

Class3 (lower middle) 61 (33.3) 21 (34.4) 

Class 4 (upper lower) 19 (10.4) 9(14.8) 

Class 5 (lower) 14 (7.7) 3 (4.9) 

Religion 

Hindu 119 (65) 48 (78.7) 
0.205 

 

 

Muslim  9 (4.9) 3 (4.9) 

Sikh  54 (29.5) 10 (16.4) 

Christian  1 (0.5) 0 

 

Total deliveries (N=11,155) 

ET (N=183) 

(75%) 
FT (N=61) 

(25%) 

Included (N=244) 

(32.4%) 

 

Excluded (10,911); vaginal delivery=6625 (59.4%); 

emergency CS=3778 (83.4%); maternal co-

morbidities=318 (62.5%); high risk factors=160 

(31.5%). 
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Table 2: Comparison of neonatal outcomes in the two study group. 

Outcomes  
Group 1 early term 

N=183 (%) 

Group 2 full term 

N=61 (%) 
P value 

Respiratory distress 4 (2) 0 0.57 

NNJ 13 (7.1) 5 (8.2) 0.78 

MSL 6 (3.2) 0 0.341 

Sepsis 3 (1.6) 0 0.575 

NICU ADMISSION 2 (1.09) 0 1.00 

Others (hypoglycemia, feeding difficulty) 1 (0.5) 0 1.00 

Table 3: Comparison of maternal outcome in the two study groups. 

Maternal outcomes 
Group 1 early term 

N=183 (%) 

Group 2 full term 

N=61 (%) 
P value 

PPH 3 (1.6) 0 0.575 

Thin scar 3 (1.6) 1 (1.6) 1.00 

Bladder injury 9 (4.9) 1 (0) 0.459 

Poorly formed LUS 1 (0.5) 0 (0) 1.00 

DISCUSSION 

The incidence of NRM in our research was low (2%) and 

it was only noticed in the early term (ET) group 1. An 

observational comparative research conducted by Gisi et 

al and RCT conducted by Glavind et al compared 

neonatal outcomes when ECS was performed at 38-386/7 

versus 39-396/7 and 38+3 versus 39+3 weeks, respectively 

and observed that the incidence of NRM was not 

statistically significant when ECS was done at 38 weeks 

or 39 weeks.12,13 On the contrary, Shraddha et al in their 

retrospective study done in India noticed that the 

incidence of NRM was 15.8% and 6.3% in neonates, 

delivered at ET and full-term (FT) respectively 

(p=0.007).14 Another observational retrospective study 

performed by Sujata et al in Indian setup found that the 

incidence of NRM was 17.6% at 37 weeks, 5.6% at 38 

weeks, 5.1% at 39 and 2.8% beyond 40 weeks.15 One of 

the reason for the low rate of NRM in our study might be 

because of the extensive steroid cover (as per RCOG 

guidelines) in the patients under study, planned for ECS 

before 39 weeks. Majority of the referenced studies are 

silent on steroid course for lung maturity if ECS was 

planned before 39 weeks. Evidence in the literature also 

reveals the early foetal lung maturation achieved in 

newborns of South Asian origin suggesting another 

reason accounting for the low incidence of NRM in the 

present study.16 

Incidences of other adverse neonatal outcomes like 

jaundice, feeding difficulty, MAS, hypothermia in both 

the groups were statistically insignificant in the present 

study. Hourani et al and Okeke et al in their studies 

demonstrated that the complications like: hypothermia, 

feeding difficulty and jaundice are significantly higher if 

delivery is done before 39 weeks.17,18 

There are limited studies at present, comparing maternal 

outcomes of ECS performed at various gestation of term 

pregnancy. The present study revealed that the incidences 

of complications like PPH and bladder injury were 

comparable when ECS was done at early term or full 

term. It was observed that LUS was not adequately 

formed when ECS was done at 38 weeks as compared to 

39 weeks (p=0.0071) in an observational study by Gisi et 

al.12 RCT done by Glavind et al demonstrated that the 

composite maternal outcomes in the form of blood loss, 

bladder bowel injury, uterine rupture or dehiscence, 

procedural difficulty, uterine incision tear were not 

statistically significant (p=0.63) when ECS was 

performed at 38 weeks in comparison to 39 weeks.13 

For all the enrolled patients under the present study, no 

maternal death, ICU admission, thromboembolic event 

were observed because of the low risk of developing 

intra-operative and post-operative complications, due to 

proper booking, supervision and uncomplicated 

pregnancy. A recent systematic review by Prediger et al 

studying the impact of ECS on maternal and neonatal 

health showed that neonatal respiratory complications 

and NICU admission decrease as the gestation 

approaches 39 weeks but again increases beyond 39+6 

weeks. Due to limited studies on maternal outcomes, 

more research is required to make a balanced decision.19  

Limitations 

The study population of this study was small and we 

could not maintain records of the patients who had 

emergency CS during the waiting period for planned CS. 

These limitations can be overcome with the large 

multicentric study with a long duration of maternal and 

neonatal follow-up. 
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CONCLUSION 

Large multi-centric studies on the Indian population are 

needed for the timing of ECS in the best interest of the 

mother and the baby. This study didn't find any difference 

in neonatal and maternal morbidity at 37-38 weeks of 

gestation. 
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