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INTRODUCTION 

Cesarean deliveries are associated with increased 

incidence of respiratory distress in new born babies. In 

majority of the neonates this respiratory distress is due to 

transient tachypnoea of new born which usually mild and 

self-limiting cause of respiratory distress is and is likely 

to settle on its own.1 But in some other neonates there can 

be frank respiratory distress secondary to atelectasis due 

to surfactant deficiency.2 Neonates developing respiratory 

distress immediately after birth due to surfactant 

deficiency may require NICU admissions and mechanical 

ventilation and if these neonates are not managed 

properly there can be increased morbidity in the form of 

persistent pulmonary hypertension and long term oxygen 

dependency. Failure to intervene at appropriate time may 

even prove fatal.3  

The chances of infants developing respiratory distress are 

more after cesarean delivery as compared to the infants 

born through normal vaginal delivery. These neonates are 

at risk of developing respiratory distress on account of 
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surfactant deficiency leading to poor expansion of lungs 

following birth.4  Moreover, there are studies which have 

found that amongst all the infants born through cesarean 

deliveries the incidence of respiratory morbidity and 

mortality is more in infants born through elective 

cesarean delivery as compared to neonates born 

following caesarean section after onset of labor.5 

Prophylactic administration of corticosteroids in preterm 

as well as near-term pregnancies are responsible for 

accelerated lung maturity thereby reducing incidence of 

respiratory distress, admissions in neonatal intensive care 

units and need for exogenous surfactant treatment6. 

Various studies have found that the risk of respiratory 

morbidity decreases significantly at and after 39 weeks so 

it has been recommended that the elective cesarean 

delivery if possible, should be deferred till 39 weeks of 

gestation.7 However, this may not be possible in all the 

cases and elective cesarean section may have to be 

undertaken in view of various situations. In cases where 

the risk of continuing pregnancy outweighs the benefits 

of continuing pregnancy it becomes prudent to deliver the 

baby to prevent adverse pregnancy outcome.8   

Role of prophylactic steroid injection is proved in 

pregnant women before 34 weeks of gestation and who 

are at the risk of developing preterm labour. There is 

evidence of reduction in neonatal morbidity due to 

respiratory distress, intracranial haemorrhage, necrotizing 

entero-colitis and need for admission to neonatal 

intensive care unit in these neonates.9  

The evidence for administration of corticosteroids after 

34 weeks is still controversial since there is a lack of 

properly conducted trials of antenatal corticosteroids in 

mothers delivered by elective cesarean delivery at this 

gestational age. Moreover, the adverse effects of 

antenatal steroid administration such as delayed 

myelination, long term effects on the setting of the 

hypothalamo-pituitary axis, reduced birth weight, altered 

glucose homeostasis and increased incidence of 

behavioural disorder in early childhood makes it essential 

that antenatal corticosteroids must be judiciously used 

taking into account risk and benefits of its 

administration.10  

This retrospective observational case control study was 

conducted to find out whether prophylactic steroid 

administration before elective cesarean delivery at or near 

term (between 34-37 weeks of gestation) reduces the 

incidence of neonatal morbidity associated with 

respiratory distress and rate of admissions in neonatal 

intensive care unit for respiratory distress.  

METHODS 

This was a retrospective observational case control study 

of pregnant women with gestational age between 34 - 37 

weeks of gestation who had undergone elective cesarean 

delivery. The women who received two intramuscular 

injections of 12 mg betamethasone 24 hour apart were 

included in group S while those women who have not 

received any dose of steroid were included in group N. 

Total 120 women with singleton pregnancy were 

included in this study (60 in each group) on the basis of a 

predefined inclusion and exclusion criteria.  

A Detailed history of present pregnancy with respect to 

date of last menstrual period, and relevant past history 

was noted from case records of the patients. If the patient 

was referred from other hospital, then the indication for 

such referral was also noted down from case papers. 

Detailed past history, obstetric and menstrual history, 

family and personal history were noted down from 

medical records. Nutritional status, built, height and 

weight of the patients were also noted in the proforma. 

Relevant systemic examination was done. Findings of Per 

abdominal examination was noted down with respect to 

the height of uterus, position, lie, presence or absence of 

contractions, presence of FHS and its rate were noted 

from medical records. Findings of per vaginal 

examination were noted in all cases. Basic investigations 

Hb%, bleeding time, clotting time, blood grouping and 

Rh typing, HIV, VDRL and HbSAg were recorded. 

Indication for elective cesarean delivery was also noted. 

Any maternal risk factors such as maternal diabetes, 

history of infection during antenatal period, eclampsia or 

premature rupture of membranes etc were also noted. 

All deliveries were attended by pediatrician on call. 

APGAR score at 1 minute and 5 minute was noted from 

pediatrician’s notes. Need for immediate resuscitation 

measures and indication for admission to neonatal 

intensive care unit was ascertained from attending 

pediatrician’s notes. Primary outcome was assessed by 

need of admission to neonatal intensive care unit for 

respiratory distress including that due to transient 

tachypnea of the neonate (TTN) and respiratory distress 

syndrome (RDS) or need for surfactant therapy and 

mechanical ventilation.  

Patients were discharged as per institutional protocol or 

on patients request if there were no contraindications to 

such a discharge. Microsoft office was used for 

preparation of charts and graphs and Statistical analysis 

was done using SSPE 22. P value less than 0.05 was 

taken as statistically significant. 

Inclusion criteria  

• All patients who had undergone elective cesarean 

delivery between 34-37 weeks of gestation. 

• Singleton Pregnancy. 

Exclusion criteria 

• Multiple pregnancies 

• Gestational age less than 34 weeks. 

• Those patients in whom neonatal outcome couldn’t 

be determined from case paper.  
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RESULTS 

This was a hospital based retrospective observational 

case control study conducted in the department of 

obstetrics and gynecology of a tertiary care medical 

college. 120 pregnant women who had undergone 

elective cesarean delivery were included in this study on 

the basis of a predefined inclusion and exclusion criteria 

after carefully going through the medical records of the 

mother and the baby.  The women who received two 

intramuscular injections of 12 mg betamethasone 24 h 

apart were included in group S while those women who 

have not received any dose of steroid were included in 

group N. The analysis of the age groups of the patients 

showed that the mean age of the patients in group S was 

21.23 ±3.62 while the mean age in Group N was 22.27 

±4.12. There was no statistically significant difference in 

the age groups of the studied groups (p=0.14) (Table 1). 

Table 1:  Age groups of patients in both the groups. 

 Group S Group N 

N % N % 

20 years or below 26 43.33 23 38.33 

21-30 years 22 36.67 21 35.00 

Above 30 years 12 20.00 16 26.67 

Total 60 100  60 100  

The analysis of gestational age of both the groups showed 

that the mean gestational age of the patients in group S 

was 35.82±1.12 weeks whereas the mean gestational age 

of the patients in group N was 34.98 ±0.98 weeks. There 

was no statistically significant difference in the 

gestational age of patients in both the groups (P=0.46) 

(Table 2).  

Table 2: Mean gestational age of the studied cases. 

 

Mean 

gestational 

age (weeks) 

Std. 

deviation 
Significance 

Group S 35.82 1.12 P= 0.46 

Not significant Group N 34.90 1.40 

Table 3: Gravida of the studied cases. 

Gravida 
Group S Group N 

No. of cases % No. of cases % 

1st 28 46.67 24 40 

2nd 16 26.67 18 30 

3rd 14 23.33 15 25 

4th 2 3.33 3 5 

Total 60 100 60 100 

In both the groups majority of the patients were 

primigravida (46.67% in group S and 40% in Group N). 

16 (26.67%) and 18 (30%) patients were 2nd gravida in 

Group S and Group N respectively (Table 3). The 

analysis of the indications for elective LSCS showed that 

majority of elective LSCS in both the groups were done 

for scar tenderness (33.33%). The other common 

indications for LSCS in patients was found to be 

cephalopelvic disproportion (22.50%), malpresentation 

(21.67%) oligohydramnios (12.50%), abnormalities on 

Doppler indicating compromised utero-placental flow 

(10%) (Figure 1).  

 

Figure 1: Indications of Elective LSCS in studied 

cases.  

The analysis of birth weights of both the groups showed 

that the mean birth weight of the newborn babies was 

2.61±0.102 kg in group S whereas the mean birth weight 

of the neonates in group N was 2.58 +/- 0.09. Birth 

weights of the neonates were comparable and there was 

no statistically significant difference in between the birth 

weights of the babies (P=0.103) (Table 4).  

Table 4: Mean birth weights of neonates in studied 

cases. 

 
Mean birth 

weight (kg) 

Std. 

deviation 
Significance 

Group S 2.612 0.102 P= 0.103 

Not significant Group N 2.582 0.098 

The analysis of the neonates for development of transient 

tachypnoea of newborn showed that in group N out of 60 

neonates 11 (18.33 %) neonates developed TTN where as 

in Group S only 3 (5%) neonates developed TTN. The 

statistical analysis showed that the incidence of TTN was 

significantly higher in group of women who didn’t 

receive antenatal steroids (P=0.04) (Table 5).  

Table 5: Incidence of transient tachypnoea of new-

born (TTN) in new-borns. 

 
Neonates with 

TTN 
% Significance 

Group N 11 18.33 P=0.04 

Significant Group S 3 5 % 
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In group N 17 (28.33%) neonates developed respiratory 

distress where as in Group S only 5 (8.33%) neonates 

developed respiratory distress. The statistical analysis 

showed that the incidence of respiratory distress was 

significantly higher in group of women who didn’t 

receive antenatal steroids (P=0.008) (Table 6).  

Table 6: Incidence of respiratory distress in new 

borns. 

 
Neonates with 

respiratory distress 
% Significance 

Group N 17 28.33 P= 0.008 

Significant Group S 5 8.33 

17 (28.33%) and 5 (8.33%) neonates from group N and 

group S were admitted in NICU for respiratory distress. 

The difference was found to be statistically significant 

(P=0.008) (Table 7).  

Table 7: Incidence of admissions in NICU for 

respiratory distress.  

 
Admissions 

in NICU 
% Significance 

Group N 17 28.33 P= 0.008 

Significant Group S 5 8.33 

Mechanical ventilation was required in 3 (5%) neonates 

from group N whereas 1 neonate from group S required 

mechanical ventilation (1.67%).  The difference was not 

found to be statistically significant (P=0.61) (Table 8).  

Table 8: Need for mechanical ventilation in neonates. 

 
Need for mechanical 

ventilation 
% Significance 

Group N 3 5.0   
P=0.61* 

Group S 1 1.67 
*Not significant  

The average stay in NICU was 5.82±1.91 days and 

3.78±1.24 days for group N and Group S respectively. 

The difference was found to be statistically significant 

(P< 0.0001) (Table 9). All neonates were successfully 

discharged from the NICU and there was no neonatal 

mortality in any neonate of the studied groups. 

Table 9: Mean NICU stay in neonates. 

 
Mean 

NICU stay 

Std 

deviation 
Significance 

Group N 5.82 ±1.91 P<0.0001 

Significant Group S 3.78 ±1.24 

DISCUSSION 

The administration of corticosteroids to pregnant women 

who are at risk of preterm labor is proved to be one of the 

most effective interventions to prevent neonatal 

morbidity and mortality. It is proved to reduce the 

incidence of respiratory distress in the neonates and 

consequently reduce the need for admissions in neonatal 

intensive care units.  The American College of 

Obstetricians and Gynecologists have recommended that 

corticosteroids be given to  pregnant women between 24 

weeks and 33 weeks of gestation who are at risk of 

preterm delivery within 7 days, including for those with 

ruptured membranes and multiple gestations.11 The 

beneficial effect of corticosteroid administration to 

pregnant women for prevention of neonatal respiratory 

distress has been confirmed by various studies conducted 

by authors such as Roberts D et al and Gonzales LW et 

al.12,13 

Carlo W et al conducted a study of  4924 infants with an 

aim to determine if use of antenatal corticosteroids is 

associated with improvement in major outcomes for 

infants born at 22- and 23-weeks’ gestation.14 The main 

outcome measure was mortality and neurodevelopmental 

impairment at 18 to 22 months' corrected age. The 

authors found that if the mothers had received antenatal 

corticosteroids, the following events occurred 

significantly less in infants born at 23, 24, and 25 weeks' 

gestation: death by 18 to 22 months, hospital death, 

intraventricular hemorrhage, or periventricular 

leukomalacia and necrotizing enterocolitis. For infants 

born at 22 weeks' gestation, the only outcome that 

occurred significantly less was death or necrotizing 

enterocolitis (73.5% with exposure to antenatal 

corticosteroids vs. 84.5% without exposure; AOR, 0.54 

[95% CI, 0.30-0.97]). On the basis of these findings the 

authors concluded that antenatal exposure to 

corticosteroids compared with no exposure was 

associated with a lower rate of death or 

neurodevelopmental impairment at 18 to 22 months. 

Similar positive effects on neonatal morbidity and 

mortality were reported by the authors like Guinn DA et 

al and Crowther CA et al.15,16  

Role of corticosteroid administration in near term or term 

gestation has been controversial and different studies 

have reported different outcomes in terms of incidence of 

respiratory distress in neonates, morbidity and mortality. 

The study conducted by Ashraf N et al didn’t find any 

significant correlation between antenatal corticosteroid 

administration and reduction in incidence of respiratory 

distress in neonates and concluded that Prophylactic 

antenatal corticosteroid for elective cesarean delivery 

between 34 and 37 weeks is not effective in improving 

neonatal outcomes.17 Similar findings were reported by 

Porto A.M et al.18  Saccone et al undertook a systematic 

review with meta-analysis to evaluate the effectiveness of 

antenatal corticosteroids given at ≥34 weeks’ gestation.19 

In this review Randomized clinical trials comparing 

antenatal corticosteroids with placebo or no treatment in 

women with a singleton pregnancy at ≥34 weeks’ 

gestation and trials on antenatal steroids in women 

expected to deliver late preterm (340-366 weeks) and 

trials given before planned cesarean delivery at term (≥37 
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weeks) were included. The authors concluded that there 

was a significant reduction in neonatal respiratory 

morbidity after antenatal administration of corticosteroid 

to mother even at or after 34 weeks of gestation. Similar 

findings were reported by Peaceman AM et al.20 

CONCLUSION 

Antenatal administration of corticosteroids to women 

undergoing elective cesarean section at or near term 

(between 34-37 weeks) is found to have a beneficial 

effect in reducing incidence of transient tachypnoea of 

new born, respiratory distress syndrome, NICU 

admissions and overall NICU stay. 
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