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INTRODUCTION 

Amniotic fluid is the product of complex and dynamic 

fetal and placental physiologic process. Amniotic fluid is 

vital to the well-being of the fetus. It cushions the fetus 

from injury, helps prevent compression of the umbilical 

cord and gives room for the fetus to move and grow.1 

Meconium is the first intestinal secretion from fetus. 

Meconium staining of amniotic fluid (MSAF) is regarded 

as a sign of fetal distress and fetal asphyxia. Although 

exact cause is unknown, meconium is thought to be 

passed from fetal gastro- intestinal tract as a response to 

hypoxia, mesenteric vasoconstriction induced gut hyper 

peristalsis, falling umbilical venous saturation, vagal 
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stimulation and normal physiologic function of mature 

fetus. Meconium aspiration syndrome (MAS) occurs in 

nearly 35% of live births with meconium stained liquor 

(MSL). Aspiration of meconium into the fetal or neonatal 

respiratory tract is associated with mild to severe 

respiratory compromise and increased perinatal mortality 

and morbidity. Thus, this study helps in observing the 

perinatal outcome in deliveries complicated with 

meconium stained liquor.2 Maternal factors can be 

hypertension, gestational diabetes, chronic respiratory, 

cardiovascular disease, past dated pregnancy, prolonged 

labour. Fetal factors can be cord problems, placental 

problems, and fetal distress.3 Fetus pass meconium in 

10% of all pregnancies, in 5% of these; meconium is 

aspirated into the lungs of the fetus or neonate. This can 

result in severe respiratory distress, MAS which increase 

in the case of non-reassuring fetal heart rate (FHR) and 

remains relatively common cause of perinatal morbidity 

and mortality because it is difficult to prevent it.4 Rates of 

severe mental retardation and cerebral palsy are 

significantly high among infants born with MSAF. In the 

past two decades attention has been focused on the need 

for strengthening newborn care at primary care level. 

This study is done to identify predictors of MSAF.5 

MSAF is common in term births especially in past dated 

pregnancies. While the more advanced maturation 

process of gastrointestinal tract may account for the 

higher rate of MSAF in past date, it is generally believed 

that the presence of MSAF in other circumstances is a 

marker of fetal distress.6 A relationship with stillborn 

infants, abnormal fetal heart rate tracings, neonatal 

encephalopathy, respiratory distress and abnormal 

neurologic outcome has been reported in literature.7,8 

Meconium stained infants have low scalp blood pH and 

low umbilical artery pH.9 Additionally these babies have 

lower Apgar score in the first and fifth minute after 

delivery.10 The aim of the study was associated with the 

prevalence of various maternal risk factors associated 

with meconium stained amniotic fluid.  

METHODS 

This is a cross sectional study done at Government 

Medical College, Thrissur on term, singleton pregnancies 

complicated with meconium stained amniotic fluid 

satisfying the inclusion criteria. The cases were studied 

during a period from January 2016 to December 2016. 

Socioeconomic stratification was done into APL and BPL 

according to the entry in the ration card provided by the 

State Government. Term labour (>37 completed weeks), 

Cephalic presentation and Live singleton pregnancy were 

included in the study. Womens with Antepartum 

haemorrhage, Malpresentations, pregnancy with 

congenital malformations, intrauterine death, multiple 

pregnancies, and pregnancy with previous LSCS, severe 

pre-eclampsia and IUGR were excluded in the study.  

Sample size: A total of patients calculated from the 

formula:       

4 PQ/D2 = 4 x 1.5 x 98.5/2 x 2 = 130  

Q is 100 - P, D is difference between sample and control 

group value on the variable measured, P is average of 

sample and control group values on the smallest value of 

variable measured. 

Study Design  

Patients detailed history, gestational age, per abdominal 

examination, per speculum and per vaginal examination, 

admission tests including intrapartum cardiotocography 

(CTG) was recorded in a predesigned proforma. Patients 

with meconium stained liquor detected during artificial 

rupture of membranes or presenting with leaking per 

vaginum was closely observed for the essence of the 

study. The fetal heart rate tracing is classified as normal, 

suspicious, abnormal according to NICE (National 

Institute of Clinical Excellence) guidelines.11 Meconium 

staining of amniotic fluid was classified as Grade I, II, 

and III by visual examination, after spontaneous or 

artificial rupture of membranes. Grade I is translucent, 

light yellow green colour, grade II MSL is opalescent 

with deep green and light yellow in colour Grade III is 

opaque and deep green in colour. A fetal heart rate 

abnormality was detected and was done by safest mode 

of delivery either by normal vaginal delivery or 

instrumental vaginal delivery or caesarean section. All 

patients underwent full trial of labour and caesarean 

section was done only when trial becomes unsuccessful 

or if there were obstetric or fetal indications like fetal 

distress. The APGAR score of neonates at 5 minutes, 

birth weight, neonates who have meconium aspiration 

syndrome, Neonatal Intensive Care Unit (NICU) 

admission, babies with birth asphyxia was recorded. 

After finding mode of delivery, association of fetal birth 

weight and grades of meconium stained liquor was found 

out along with neonatal outcome in different grades of 

meconium stained liquor. The patients was carefully 

watched for progress of labour and strictly monitored for 

fetal heart rates by doing intermittent auscultations. 

Presence of meconium after spontaneous or artificial 

rupture of membranes was followed by cardiotocography 

for 20 min and then mode of delivery was decided after 

considering all obstetric conditions. Amnio infusion was 

given on noticing meconium after spontaneous or 

artificial rupture of membranes. After the delivery, 

authors studied the perinatal outcome in meconium 

stained amniotic fluid and distribution of complications 

among different grades of meconium. The babies in the 

above situations were followed up till discharge. 

Statistical Analysis 

All the relevant data is collected as per proforma and 

tabulated in Microsoft Excel and was analysed using 

statistical software and chi square test applied between 

the different associations above mentioned. 95% 

confidence interval, association of each variable with 

grades of meconium is calculated. If the p value <0.05, it 
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was considered as significant. Analysis of data was done 

using appropriate statistical software like SPSS.  

RESULTS 

The age of the patients varied between above 19 and 30 

years. Majority of the study population belonged to age 

group between 20 and 25 years was 41.5% (Figure 1). 

 

Figure 1: Age distribution in percentage with grades 

of meconium. 

Majority of the study population were 69.3% Primi 

gravidas (Table 1). 

Table 1: Distribution of gravidity among MSAF. 

Gravidity Count Percent 

Primi 90 69.3 

Gravida 2 31 23.8 

Gr. 3 and above 9 6.9 

Out of 130 cases, 56.2% were grade 2 meconium stained 

liquor, 30.7% were grade 3 meconium stained and 13.1% 

were grade 1 meconium stained (Figure 2). 

 

Figure 2: Distribution of different                        

grades of meconium. 

There were 9.2 % of the cases associated with 

hypertension, 9.2% of the patients had gestational 

diabetes (GDM), 9.2% had hypothyroidism and 6.9% 

were treated for infertility. Majority of the patients with 

meconium stained liquor had induced labour, 56.2% 

(Table 2). 

Table 2: Mechanism of labour. 

Mechanism of labour Count Percent 

Induced 73 56.2 

Spontaneous 56 43.0 

Out of 130 cases 43.8 % cases each of meconium staining 

was noticed during artificial rupture of membranes 

(ARM) and spontaneous onset during the process of 

labour. 12.4% of patients presented with premature 

rupture of membranes with meconium (Table 3). 

Table 3: Timing of meconium detection. 

Meconium detection No. of cases % 

Spontaneous 57 43.8 

During ARM 57 43.8 

PROM 16 12.4 

Babies with cord around the neck once had 16.9% and 

3.1 % had cord around neck twice. 58.5 % Patients had 

normal CTG. 22.3% patients had decreased variability in 

CTG intrapartum. 19.2% patients had prolonged 

deceleration in CTG intrapartum. Distribution of 

intrapartum CTG among the study group after detection 

of meconium (Figure 3). 

 

Figure 3: Distribution of intrapartum CTG. 

Among 130 deliveries complicated with meconium 

stained liquor, 55.4% had prolonged duration of labour. 

50 percent of women in the study group with labour 

complicated with meconium underwent cesarean section 

and 45.6% underwent normal vaginal delivery and 4.6 

percent had instrumental delivery.  

Among 40 cases of grade 3 meconium, majority of 

patients had cesarean delivery and majority of grade 1 

and grade 2 meconium had vaginal delivery. There was 

statistically significant association between grades of 

meconium and mode of delivery, p=0.008 (Table 4). 
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Table 4: Relation between grades of meconium and 

mode of delivery. 

Mode of 

delivery 
  

MSAF 
Total 

Gr 1 Gr 2 Gr 3 

Vaginal 

delivery 

Count 11 38 10 59 

Percent 64.7 52.1 25.0 45.4 

Caesarean 

section 

Count 6 30 29 65 

Percent 35.3 41.1 72.5 50.0 

Instrumental 

delivery  

Count 0 5 1 6 

Percent   6.8 2.5 4.6 
χ² = 13.68, P = 0.008 

Majority of cesarean section were due to fetal distress 

following meconium passage in labour, 24.6%. Non-

reassuring CTG was present in 5.4% cases. Among 130 

deliveries complicated with meconium stained liquor, in 

26.2% cases babies had respiratory distress and 16.2% 

had hypoxic ischemic encephalopathy (HIE). In 33.1% 

cases, babies were asymptomatic and in 19.1% babies 

had NICU admission. Meconium aspiration syndrome 

occurred in 5.4% babies. The mean birth weight of babies 

in grade 1 meconium group is 2.29±0.69. Mean birth 

weight in grade 2 meconium group is 2.26±0.76. The 

mean birth weight of grade 3 meconium group is 

2.2±0.82 which was lower than the other two groups. 

Relation between birth weight and different grades of 

meconium was not statistically significant. (p=0.89).  

 

Figure 4: Distribution of neonatal complications 

among different grades of meconium group. 

The mean birth weight in the study group was found to be 

2.25±0.77. The mean duration of stay of babies in NICU 

was 3.6±2.9 days and Mean duration of stay of babies in 

hospital was 5.8±4.7 days. 82.2 % of babies with grade 2 

meconium had Apgar score of 7-8 but babies born 

through grade 3 meconium had lower Apgar score at 5 

minutes of less than 7. No babies born through grade 3 

meconium had Apgar score 9. There was a significant 

association between higher grade of meconium and lower 

Apgar score at 5 minutes after birth (p = 0.001). Mean 

duration of hospital stay of babies born through grade 3 

meconium was 7.98±4.28 days and 5.19±4.6 in grade 2 

meconium group. There was statistically significant 

association between higher grades of meconium and 

increased duration of hospital stay (p=0.001). There was 

a statistically significant increased duration of intensive 

care unit stay for babies born through grade 3 meconium. 

Association between neonatal complications in relation to 

grades of meconium was found to be statistically 

significant (p=0.001). NICU admission was 24.7% in 

grade 2 meconium group (Figure 4). HIE was high in 

grade 3 meconium group, 45% as shown in Figure 5. 

 

Figure 5: Distribution of incidence of HIE among 

different grades of meconium group. 

Majority of babies born through grade 1 meconium were 

asymptomatic and 10% of babies in grade 3 meconium 

groups were asymptomatic. MAS were more in babies 

born through deliveries complicated with grade 3 

meconium (Figure 6). 

 

Figure 6: Distribution of MAS among different grades 

of meconium group. 

As shown in Figure 7, Respiratory distress (RDS) were 

also more in babies complicated with grade 3 meconium 

born through deliveries. 
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Figure 7: Distribution of RDS among the different 

grades of meconium group. 

DISCUSSION 

The present study was carried to identify the maternal 

risk factors associated and perinatal outcome in deliveries 

complicated with meconium stained amniotic fluid. 

Maternal risk factors are described as per pre-designed 

proforma based on antenatal complications requiring 

antepartum fetal surveillance. Risk factors and perinatal 

outcome are compared with different grades of 

meconium. The booking status and socioeconomic status 

of the patients does not show much difference among 

grades of meconium. Majority of the cases belong to 

below poverty line category. This can be due to the fact 

that present institution caters to the need of the low 

privileged strata of the society. Incidence of MSAF 

among 1800 deliveries conducted during the study period 

was 6%. Among which 56.2% cases were grade 2 

meconium stained, 30.7% were grade 3 meconium 

stained and 17% grade 1 meconium stained liquor. There 

were 69.3% primigravidas. Past dated pregnancies were 

found to be more associated with meconium stained 

liquor.  

In a study by Majeed E in 2007 incidence of meconium 

stained amniotic fluid in past dated pregnancies was 

16%.12 In this study, the incidence of past date is 15.3% 

comparable to the other studies. The 9.2% cases were 

complicated with hypertensive disorders. It is comparable 

to Sundaram R study where incidence of hypertension 

was 14%.13 Also, 9.2% had GDM and hypothyroid 

disorder. The frequency of MSAF increased with 

advanced gestational age at delivery. In past date15.3% 

was meconium stained liquor in labour. Naveen et al 

conducted a study on 1500 deliveries to identify the 

predictors of MSAF and observed that past date was one 

of the significant risk factors.14 However, 56.2% had 

induced labour, but the association between mechanism 

of labour and incidence of meconium stained liquor was 

not statistically significant. Similar relation was found by 

Gali et al where induced labour was statistically 

significant (p=0.01) in meconium group and the 

relation.15 Furthermore, 50 % delivered by Cesarean 

section, 45.4% delivered normally and 4.6% had 

instrumental delivery.  

Study by Sharma et al 56 % delivered by Cesarean 

section, 20 % delivered normally and 24 % had 

instrumental delivery.16 The incidence of operative 

intervention was significantly increased in the present 

study (p= 0.008). There were 13 cases of perinatal 

mortality in the present study. In a study by Mundhra et 

al perinatal mortality was 15, 8 due to birth asphyxia, 4 

cases due to HIE and 2 case due to respiratory distress 

and respiratory failure and 1 due to septicemia following 

meconium aspiration syndrome.6 The incidence of 

meconium aspiration syndrome in the present study was 

found to be 5.4%. Risk factors for meconium stained 

liquor in the present study 24.7% had premature rupture 

of membranes. Prolonged labour is a risk factor for 

meconium passage. In the present study 55.3% had 

prolonged labour. Naveen et al found a similar 

association between prolonged labour and meconium 

passage in labour.14 Bansal et al reported that meconium 

stained amniotic fluid is significantly more in deliveries 

complicated with fetal distress.17 In the present study 

24.6% cases were complicated with fetal distress. Apgar 

score at 5 minutes was significantly lower in babies born 

through meconium stained liquor which is comparable to 

Mundhra et al study.6 Infants with low Apgar scores and 

21.21% needed intensive care admission. In a study by 

Mundhra et al, 20% babies had low Apgar score and the 

association was significant (p=0.0002).6 On the other 

hand, Babies with MSAF had lower Apgar scores and in 

the present study had NICU admission which is 

comparable to Parveen et al where the incidence was 

21.2%. Majeed E et al found an incidence of 18.8% for 

MAS in the thick meconium group and 28.4% in a study 

by Mundhra et al.6,12 The study shows that perinatal 

asphyxia with HIE was seen in 26.2% and the association 

with grade 3 meconium was statistically significant (p= 

0.001) which accordance with Shazia et al found out HIE 

in 11.1%.18 Thus, it is clear that the consistency of 

meconium have a significant effect on perinatal outcome. 

Grade 3 meconium group babies have lower Apgar 

scores, high association with meconium aspiration and 

perinatal mortality. 

CONCLUSION 

The study concluded that presence of meconium stained 

amniotic fluid during labour increases the prevalence of 

abnormal intrapartum CTG, Caesarean section, lower 

Apgar score, increased duration of NICU and hospital 

stay, poor perinatal outcome and non-significant 

difference in incidence of lower birth weight in babies. 

Maternal factors were significant risk factors and past 

dated pregnancies, induced mechanism of labour and 

prolonged duration of labors were none significantly 

associated with meconium stained amniotic fluid. 

Meconium stained amniotic fluid detection is associated 

with higher incidence of operative delivery resulting in 

increased maternal morbidity. It is also associated with an 

increased neonatal morbidity due to birth asphyxia and 

respiratory depression at birth and an increased risk of 

neonatal mortality due to meconium aspiration syndrome. 
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