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INTRODUCTION 

The presence of MSAF is a serious sign of fetal 

compromise and is associated with increased perinatal 

morbidity and mortality.1 MSAF occurs in approximately 

15 to 20% of term pregnancies. The incidence of MSAF 

increases with gestational age and is approximately 23-

52% after 42 weeks of gestation.2 As most babies with 

MSAF are 37 weeks or older, it suggests physiological 

maturation of fetal autonomic nervous system. It may 

also indicate an acute or chronic hypoxic event, thereby 

suggesting fetal compromise.3 Factors resulting in in-

utero passage of meconium are placental insufficiency, 

maternal hypertension, pre-eclampsia, oligohydramnios 

or maternal drug abuse (tobacco, cocaine).4 Obstructed 

labour, induced labour and longer duration of labour were 

other independent factors associated with an increased 

likelihood of meconium-stained liquor at term.5 

There is increased risk of respiratory distress in neonates 

born through MSAF. Meconium passage can predispose 

to aspiration of meconium and resultant inflammatory 

pneumonitis, surfactant inactivation, and mechanical 
airway obstruction.6 Meconium aspiration syndrome 
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(MAS) results from meconium aspiration during 

intrauterine gasping or during the first few breaths. About 

one-third of infants with MAS require intubation and 

mechanical ventilation. 

Improved antenatal care, intrapartum monitoring and 

amnioinfusion have resulted in reduced stillbirths and 

better neonatal outcome in recent years. However, in 

developing nations, MAS still accounts for about 10% of 

all cases of respiratory failure with 39% mortality rate.7 

Therefore, the present study was undertaken with the 

objective of determining the perinatal outcome in term 

deliveries associated with MSAF and comparing it with 

the outcome associated with clear liquor.  

METHODS 

This prospective observational, hospital-based study was 

conducted in the Department of Obstetrics and 

Gynecology, VIMSAR, Burla, India during January, 

2013 through June, 2013. 

Pregnant women between 37 to 42 weeks of gestation 

with singleton pregnancy and cephalic presentation who 

were admitted to the labour ward were taken up for study. 

Women presenting at first stage of labour were selected if 

they met the inclusion criteria. Prior informed consent 

was taken from all the study subjects. MSAF was 

detected after spontaneous or artificial rupture of 

membranes. Pregnant women with MSAF were recruited 

as cases, whereas those with clear liquor constituted the 

control group. The exclusion criteria were gestational age 
less than 37 weeks, previous caesarean section, multiple 

pregnancy, non-cephalic presentation, fetal congenital 

malformation, intrauterine fetal death and women 

presenting to the labour ward at second stage of labour. 

Total 135 cases with MSAF were selected and compared 

with 165 randomly selected controls.  

Detailed personal and reproductive histories including 

maternal high-risk factors were noted. Women were 

followed up during labour and childbirth. Fetal heart rates 

were monitored by intermittent auscultations. On 

detection of any fetal heart rate abnormality or MSAF, 

further monitoring was done by continuous electronic 
fetal monitoring. The course of labour, any intrapartum 

complications including fetal heart rate (FHR) 

abnormality, the mode of delivery and the neonatal 

outcome were recorded for every woman.   Outcome 

measures taken were FHR abnormality, mode of delivery, 

Apgar score at 1 minute and at 5 minutes, NICU 

admission, diagnosis of meconium aspiration syndrome 

(MAS), hypoxic ischemic encephalopathy and neonatal 

death. These variables were observed and compared 

among the two groups.  

Length of gestation was estimated based on the date of 

last menstrual period or from first trimester ultrasound. 

FHR abnormality was detected by cardiotocograph 

(CTG). The FHR tracing was classified as normal, 

suspicious or abnormal according to NICE guidelines. 

Birth weight <2500 gm was taken as low birth weight. 

Meconium aspiration was confirmed by presence of 

meconium below the vocal cords on laryngoscopic 

examination of neonates. MAS was defined as a 
respiratory distress that develops shortly after birth, with 

radiographic evidence of aspiration pneumonitis in the 

presence of MSAF. 

Study was approved by Institutional Ethics Committee. 

The data collected were compiled in Microsoft excel 

2010 software. Data were analyzed using the mean and 

Chi-square test with or without Yates’ correction to 

compare and summarize relevant outcomes. P value 

<0.05 was considered as statistically significant.  

RESULTS 

Total 300 pregnant women at 37 completed weeks of 

gestation with singleton pregnancy and cephalic 
presentation were enrolled in the study. Of these, 135 had 

MSAF while rest165 had clear liquor. The mean age of 

pregnant women with MSAF was 23.35±3.42 years. Out 

of these 300 pregnant women, 196 (66.67%) were 

detected at 37-40 weeks of gestation, 92 (30.61%) at >40-

42 weeks, and 12 (2.72%) at >42 weeks of gestation. The 

mean gestational age for meconium staining in the 

present study was 40.31±0.48 weeks. Total 147 women 

had spontaneous onset of labour, rest 153 underwent 

induction of labour. The common indications for 

induction were premature rupture of membranes, 
postdated pregnancy, gestational hypertension and 

preeclampsia. 

Rate of abnormal FHR pattern, mode of delivery, one 

minute and five-minute Apgar score, NICU admission, 

meconium aspiration syndrome, birth asphyxia and 

neonatal death were observed and compared among cases 

and control (Table 2 and 3). Out of 300 women, 169 

(56.33%) had spontaneous vaginal delivery, 13 (4.33%) 

had instrumental delivery and 118 (39.33%) underwent 

lower segment caesarean section. Abnormal fetal heart 

rate pattern was observed in 28.89% of women with 

MSAF. Caesarean section was the most common mode of 
delivery (58.52%) in the study (MSAF) group whereas 

vaginal delivery was the most common mode in the 

control group. In as many as 35 (44.30%) cases who were 

delivered by caesarean section in the study group, fetal 

distress (abnormal FHR pattern on CTG) was the 

indication for LSCS. The mean birth weight of babies in 

the study group was 2.89±0.44 kg and in the control, 

group was 2.80±0.69 kg. Three babies in the study 

(MSAF) group had five-minute Apgar score of <4, while 

10 babies had a five-minute Apgar score of 4-7. 

Abnormal fetal heart rate pattern was observed in all 
cases in the study group whose babies had poor one 

minute and 5-minute Apgar scores (˂7) at birth.  

As compared to controls, significantly higher number of 

babies in the study group required NICU admissions. Out 
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of 27 babies in the study group which required NICU 

admission, 25 had poor Apgar scores at birth. The 

incidence of meconium aspiration syndrome and birth 

asphyxia was statistically higher among babies born to 

study group as compared to control group. There were 

three neonatal deaths which occurred in the meconium-

stained amniotic fluid group. The deceased babies had 

one-minute Apgar score of <4 and had developed MAS 

and severe hypoxic-ischemic encephalopathy during 

NICU admission.   

Table 1: Comparison of study and control groups with respect to maternal age, parity, gestational age and 

antepartum complications. 

Parameters  Cases (n=135) (%) Control group (n=165) (%) P value 

Maternal age (Year)    

<20 10 (7.41) 13 (7.88) 

0.631 20-30 98 (72.59) 126 (76.36) 

>30 27 (20) 26 (15.76) 

Parity   
 

 

0.581 

Primigravida 101 (74.81) 129 (78.18) 

Second gravid 22 (16.30) 20 (12.12) 

Third or more gravid 12 (8.89) 16 (9.70) 

Gestational age (weeks)   
 

 

0.0001 

37-40 56 (41.48) 140 (84.85) 

>40-42 68 (50.37) 24 (14.55) 

>42 11 (8.15) 01 (0.61) 

Onset of labour   
 

0.232 
Spontaneous onset 61 (45.19) 86 (52.12) 

Induction of labour 74 (54.81) 79 (47.88) 

Antepartum complications   

 

 

 -- 

Intrauterine growth restriction (IUGR) 25 (18.52) 10 (6.06) 

Preeclampsia 21 (15.56) 11 (8.15) 

Anemia 15 (11.11) 10 (6.06) 

Pre labour rupture of membranes 17 (12.59) 30 (18.18) 

Oligohydramnios  26 (19.26) 05 (3.03) 

Table 2: Comparison of fetal heart rate pattern, mode of delivery, and Apgar score between cases and controls. 

Fetal heart rate pattern Cases (n=135) (%) Control group (n=165) (%) P value 

Abnormal  39 (28.89) 10 (6.06) ˂0.0001        

Mode of delivery    

LSCS  79 (58.52) 39 (23.64) ˂0.0001        

Spontaneous vaginal delivery  51 (37.78) 118 (71.52) ˂0.0001        

Instrumental vaginal delivery  05 (3.70) 08 (4.85) 0.52     

One-minute Apgar score    

<4   05 (3.70) 02 (1.21) 0.41      

4 - 7    20 (14.81) 14 (8.48) 0.09     

>7   110 (81.48) 149 (90.30) 0.03      

Five-minute Apgar score    

<4  03 (2.22) 01 (0.61) 0.52          

4–7  10 (7.41) 04 (2.42) 0.08        

>7  122 (90.37) 160 (96.97) 0.03       

Table 3: Neonatal outcome. 

Neonatal outcome Cases (n=135) (%) Control group (n=165) (%) P value 

Asymptomatic/routine care 108 (80)  149 (90.30)  0.012      

NICU admission 27 (20)    16 (9.70)    0.012      

Meconium aspiration syndrome 07 (5.19) 01 (0.61) 0.018 

Birth asphyxia 19 (14.07) 10 (6.06) 0.02     

Neonatal death 03 (2.22)     01 (0.61)     0.52         

  



Mohapatra V et al. Int J Reprod Contracept Obstet Gynecol. 2021 Jan;10(1):107-111 

International Journal of Reproduction, Contraception, Obstetrics and Gynecology                                     Volume 10 · Issue 1    Page 110 

DISCUSSION 

MSAF is a very common finding, occurring in up to 20% 

of deliveries at term.4 Aspiration of meconium occurs as 

a result of hypoxia and hypercarbia which act 

synergistically to stimulate fetal gasping. It can contribute 
to MAS, representing a leading cause of perinatal death. 

MSAF is associated with higher incidences of abnormal 

labor, fetal distress, intervention in delivery and low 

Apgar score.8 The present study determined the perinatal 

outcome in women with MSAF at term and compared 

various outcomes with the control group having clear 

liquor.   

The incidence of MSAF in the present study was highest 

in the age group of 20-30 years. Other studies also 

observed a similar age incidence of pregnant women with 

MSAF.8,9 There was no significant difference in the age 

distribution between cases and controls in our study. 
Majority of women in both study as well as control group 

were primigravida. The occurrence of meconium staining 

increases with gestational age. A study on 1500 deliveries 

to identify predictors of MSAF observed that postdated 

pregnancy was one of the significant, independent risk 

factors for MSAF.10 About 50% of our cases had 

gestational ages of >40-42 weeks.  

Factors that promote the passage of meconium in utero 

include placental insufficiency, maternal hypertension, 

preeclampsia, oligohydramnios, and maternal drug abuse, 

especially of tobacco and cocaine.7,11 Association of 
preeclampsia with MSAF is caused due to an underlying 

placental insufficiency which contributes to fetal hypoxia 

and subsequent meconium passage. Intrauterine growth 

restriction and preeclampsia together were associated 

with MSAF in more than 30% cases in our study. 

Most workers showed an association of fetal heart rate 

abnormalities, low Apgar scores and low arterial cord pH 

with MSAF.11,12 Our observation showed abnormal fetal 

heart rate pattern in 28.89% cases with meconium-stained 

liquor as compared to only in 6% women in the control 

cohort which was statistically significant. Literature 

review shows very high rates of caesarean section in 
women with meconium staining of amniotic fluid which 

is in accordance with our observation.13,14 Moreover, the 

absence of facilities for continuous electronic fetal 

monitoring and fetal scalp blood pH monitoring added 

with the fear of poor neonatal outcome in obstetricians in 

low resource setting, increases the incidence of operative 

as well as instrumental delivery. MSAF was associated 

with significantly high rates of caesarean section even in 

low-risk pregnancies at term, possibly reflecting a 

combination of labor dystocia and a lower threshold for 

obstetric intervention.15 

MSAF is associated is increased risk of neonatal 

respiratory morbidity and mortality. Mean Apgar scores 

were significantly lower in case of meconium staining of 

liquor.11 Also, the proportion of neonates with poor 

Apgar scores was higher if thick meconium was present, 

but not for thin meconium.14 In the current study, we did 

not group cases according to grades of meconium 

staining. Though one minute and five-minute Apgar 

scores were lower in our MSAF group as compared to the 
clear liquor group, the difference was not statistically 

significant. Similar small differences were noted in 

meconium and non-meconium groups with regard to 

arterial pH and Apgar scores in one study.16 However, 

Sori et al observed very high incidence of MAS; and the 

rate of low first minute Apgar score was higher despite 

higher rate of operative deliveries.17 Similar to our study, 

other studies also reported very high rate of NICU 

admissions ranging up to 20%.3,11  

MAS results from aspiration of meconium during 

intrauterine gasping or during the first few breaths. 

Meconium in the alveoli can cause surfactant inactivation 
and induce inflammation leading to chemical 

pneumonitis.7 MAS was diagnosed in 5% cases in MSAF 

group in our study which is in accordance with the 

Mundhra et al study.3 However, other studies reported 

higher rates of MAS.11,17 The risk of perinatal death is 

increased five to seven-fold when a thick meconium is 

present at the onset of labour.5 All the neonatal deaths in 

our study were due to MAS leading to birth asphyxia. 

Neonatal respiratory morbidity which includes 

respiratory distress syndrome, transient tachypnea of the 

newborn, or need for ventilatory support was increased in 

the presence of meconium staining.15 

CONCLUSION 

MSAF is a common occurrence during labour. MSAF has 

significant adverse effect on the perinatal outcome, as it 

increases the caesarean section rates, NICU admissions, 

meconium aspiration syndrome and birth asphyxia. 

Proper intrapartum care including continuous electronic 

fetal monitoring, timely obstetric intervention followed 

by appropriate neonatal care is essential to alleviate the 

adverse outcome associated with it. 
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