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Abstract 
Objectives: To identify the risk factors for meconium stained amniotic fluid (MSAF) and it’s impact on perinatal outcome.  

Materials and Methods: This prospective, observational study was conducted in labour room & operation theatre of St. 

Theresa’s Hospital from May 2015-May 2016. A total of 110 women who were found to have meconium on spontaneous or 

artificial rupture of membranes were monitored with fetal heart rate abnormalities,5 minute APGAR score and neonatal 

complications like meconium aspiration syndrome(MAS) as outcome variables. 

Results: The results of the study were analysed statistically using Windostat Version 9.2. The incidence of MSAF was 12.01%. 

Based on this study, it is evident that the incidence of MSAF was more in women with Oligohydramnios , Prolonged pregnancy , 

Diabetes complicating pregnancy , Hypertensive disorders in pregnancy, Fetal growth restriction and in women with induced 

labour . 

The Chi Square test was applied between Grades of Meconium and APGAR Score. p value< 0.05 which was statistically 

significant. Also, the study between Grades of Meconium and Cardiotocograph (CTG) pattern proved to be significant with p 

value < 0.05. 

Conclusion: MSAF alone is not associated with an adverse neonatal outcome, 78.18% of abies remained asymptomatic. 

Increasing grade of meconium is associated with increased adverse outcome. Association of MSAF with abnormal CTG is 

associated with poor outcome, increased caesarean section rate, increased neonatal complications. The presence of thick 

meconium is associated with increase in the perinatal morbidity and mortality and hence its presence should not be overlooked.  
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Introduction  
Meconium is the first intestinal secretion from 

fetus. During intrauterine life normally fetus does not 

pass meconium. In recent studies the overall frequency 

of meconium stained amniotic fluid (MSAF) has ranged 

from 5 to 24.6% (median 14%) of all deliveries.1 The 

presence of meconium stained amniotic fluid is a 

serious sign of foetal compromise,which is associated 

with an increase in perinatal morbidity,2,3 clear amniotic 

fluid on the other hand is considered reassuring. In 

earlier days, early amniotomy with active management 

of labour was done to detect meconium passed during 

labour.4 Amniotomy in labour is also commonly 

performed to detect meconium where fetal heart rate is 

unsatisfactory.5 If meconium stained amniotic fluid is 

found, continuous fetal heart rate monitoring is required 

for foetal well being.6 

The exact etiology of MSAF remains unclear. 

Presence of meconium in amniotic fluid is an 

independent marker of fetal distress .The pathological 

explanation proposes that fetus passes meconium in 

response to hypoxia and that meconium therefore 

signals fetal compromise.7 Alternatively, in utero 

passage of meconium may represent normal 

gastrointestinal tract maturation under neural control.8 

Meconium passage could follow vagal stimulation from 

transient umbilical cord entrapment and resultant 

increased peristalsis9 representing physiological 

processes. The term “meconium aspiration syndrome 

(MAS)” describes neonates born through MSAF, who 

present with respiratory distress which cannot be 

otherwise explained. MAS is the most frequent 

complication diagnosed among infants born through 

MSAF, with an incidence of about 5% in these cases.1 

Meconium stained infants are considered 100 times 

more likely to develop MAS, compared with infants 

born through clear amniotic fluid.10 

The aim of this study was to identify the risk 

factors for meconium stained amniotic fluid (MSAF) 

and it’s impact on perinatal outcome. Since all fetuses 

with meconium passage in labour do not have 

associated maternal risk factors and do not have adverse 

outcome, careful intrapartum monitoring is required to 

distinguish those who are destined to develop foetal 

distress promptly and intervene accordingly to prevent 

meconium aspiration syndrome and sequelae. 

 

Materials and Methods 
After obtaining ethical clearance and informed 

written consent this prospective, obseravational study 

was done from May 2015 to May 2016 in the 

department of Obstetrics and Gynaecology at St 

Theresa’s hospital, Hyderabad. 110 women who 

fulfilled the inclusion criteria were enrolled in the 

study. 

Inclusion criteria were gestational age of >37 

weeks, singleton pregnancy and cephalic presentation 

with the presence of meconium in amniotic fluid 
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following amniotomy or spontaneous rupture of 

membranes, irrespective of maternal age or parity. 

Exclusion criteria were multiple gestation, breech 

presentation, congenital anomaly of the fetus, chronic 

renal, pulmonary and cardiac disorders, preterm labour, 

intrauterine fetal demise, patient refusal. 

Patient’s detailed history, gestational age, per 

abdominal examination, per speculum and per vaginal 

examination, admission tests including intrapartum 

CTG were recorded. Risk factors like 

Oligohydramnios, Prolonged and Post term pregnancy, 

Hypertensive disorders, Diabetes complicating 

pregnancy, Intrauterine growth restriction (IUGR) and 

Prolonged Premature rupture of membranes (PROM) 

were noted. Routine hematological and urine 

examinations were done. Careful monitoring of the 

progress of labour was done by plotting the parameters 

on a partogram. Strict monitoring of the fetal heart rate 

was done by continuous electronic fetal monitoring. 

The fetal heart rate tracings were classified as 

reassuring, non reassuring and abnormal according to 

the National Institute for Clinical Exellence (NICE) 

guidelines.

Grade of the meconium was graded as Grade 1, 2 

and 3 depending on its appearance after spontaneous or 

artificial rupture of the membranes. Grade I is 

translucent, light green in colour. Grade 2 is opalescent 

with light green in colour. Grade 3 is thick paste like 

and dark green in colour. Delivery was expedited when 

fetal heart rate abnormalities were detected on CTG. 

Mode of delivery was individualized and was decided 

only after full trial of labour. Caesarian section was 

done only if trial of labour was unsuccessful or if there 

was any other indication for it. The APGAR score at 5 

minutes, birth weight, need for NICU admission, 

presence of meconium aspiration syndrome and birth 

asphyxia were recorded.  

 

Results 
Comparison of proportions was done using the chi square test. Mean and standard deviations were calculated 

using standard methodologies. P value of less than 0.05 was considered statistically significant.  

During the study period of one year, 110 had meconium stained liquor, giving the incidence of 12.01%. Mean 

age was 24.16yrs and mean gestational age was 39.236 weeks.  

 

Table 1: Distribution of subjects according to grade of MSAF 

Grade of MSAF No. Percentage 

Grade 1  21 19.09% 

Grade 2 54 49.09% 

Grade 3 35 31.82% 

 

Out of 110 subjects studied, majority of the subjects that is 49.09% had Grade 2 MSAF, 31.82% had Grade 3 

MSAF and 19.09% had Grade 1 MSAF. 

 

Table 2: Distribution of subjects according to the risk factors 

Risk factor Number Percentage 

Oligohydramnios 37 33.63% 

Prolonged pregnancy 24 21.81% 

Diabetes complicating pregnancy 22 20% 

Prolonged premature rupture of 

membranes (prolonged prom) 17 15.45% 

 Hypertensive disorders in 

pregnancy 15 13.63% 

Hypothyroidism 8 7.27% 

Rh negative pregnancy 8 7.27% 

Anemia complicating pregnancy 7 6.36% 

Teenage pregnancy 7 6.36% 

Intra uterine growth restriction (iugr) 4 3.63% 

Placenta previa 2 1.81% 

Viral hepatitis 1 0.91% 

Asthma 1 0.91% 

Thrombocytopenia 1 0.91% 

Post term pregnancy 1 0.91% 

Multiple risk factors 39 35.45% 

No risk factor 12 10.90% 

Out of 110 subjects studied 35.45% had multiple risk factors and 10.9% had no risk factors. 
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Table 3: Correlation between CTG and grade of MSAF 

CTG Grade 1 MSAF Grade 2 MSAF Grade 3 MSAF 

Reactive 21 (100%) 22 (40.74%) 1 (2.86%) 

Non reactive 0 32 (59.26%) 34 (97.14%) 

Total 21 (100%) 54 (100%) 35 (100%) 

The correlation between CTG and Grade of MSAF is statistically very highly significant. 

 P value is < 0.000. 

 

Table 4: Correlation between grade of MSAF and mode of delivery 

Mode of Delivery Grade 1 MSAF Grade 2 MSAF Grade 3 MSAF 

NVD 17 (80.95%) 10 (18.52%) 4 (11.43%) 

Forceps Delivery 1 (4.76%) 1 (1.85%) 4 (11.43%) 

LSCS 3 (14.29%) 43 (79.63%) 27 (77.14%) 

TOTAL 21 (100%) 54 (100%) 35 (100%) 

This correlation is statistically very highly significant, P value is < 0.0001. 

 

Table 5: Corelation between grade of MSAF and APGAR at 5 minutes  

APGAR at 5 

minutes 
Grade 1 MSAF Grade 2 MSAF Grade 3 MSAF 

≤7 0 17 (31.48%) 35 (100%) 

>7 21 (100%) 37 (68.52%) 0 

Total 21 (100%) 54 (100%) 35 (100%) 

This correlation is statistically very highly significant, P value is < 0.000. 

 

Table 6: Correlation between grade of MSAF and neonatal outcome 

Neonatal 

Outcome 
Grade 1 MSAF Grade 2 MSAF Grade 3 MSAF 

 Asymptomatic 21 (100%) 49 (90.74%) 16(45.72%) 

NICU Admission  0 5 (9.26%) 14 (40%) 

 MAS 0 0 5 (14.28%) 

 Total 21 (100%) 54 (100%) 35 (100%) 

 

In our study, Grade 1 MSAF was not associated with respiratory distress or NICU admission. NICU admissions 

were more with Grade 3 MSAF than Grade 2 MSAF, which indictes the impact of grade or thickness of the 

meconium on neonatal outcome. 

 

Discussion 
During our study period of one year, a total of 1057 

women were delivered at term. Out of 1057 women, 

127 had MSAF, with an incidence of 12.01%, which is 

similar to the study done by and Naveen S et al.11 

In our study, Out of 110 subjects studied, 37 

subjects had Oligohydramnios, 24 were Post dated 

pregnancies, 22 were Diabetes complicating 

pregnancies, 17 had Prolonged PROM, 15 had 

hypertensive disorders, 8 had Hypothyroidism, 8 were 

Rh negative pregnancies, 7 were Teenage pregnancies, 

7 had Anemia, 4 had IUGR, 2 had Placenta previa, 1 

had Viral hepatitis, 1 had Asthma, 1 had 

Thrombocytopenia, 1 was Post term pregnancy. 39 had 

multiple risk factors and 12 had no risk factors. In the 

study done by Meena priyadarshini et al,12 out of 250 

subjects who had MSAF, 82 were post dated 

pregnancies, 12 subjects had PIH, 12 had Rh 

isoimmunisation, 9 had Oligohydramnios, 8 had GDM, 

5 had Heart disease, 5 were of Higher Maternal Age, 4 

had Chronic Respiratory disease, 3 were Teenage 

pregnancies, 3 had Cholestasis of pregnancy, 9 had 

PROM, 8 had IUGR, 3 had Prolonged labour, 1 had 

Circumvallate Placenta, 1 had Ileal Atresia, 1 had 

Premature atrial contraction of fetus. 

In our study, the correlation between CTG and 

MSAF was statistically significant. In this study, 

majority of the subjects with Grade 3 MSAF had Non 

reassuring CTG compared to Grade 1 &2 MSAF, which 

is similar to the studies by Nirmala et al13 and Meena 

priyadarshini et al.12 

In our study, rate of LSCS was more in Grade 2&3 

MSAF (79.63% and 77.14% respectively) compared to 

Grade 1 MSAF(14.29%). Similarily LSCS rate was 

42% in the study of Patil et al,14 62.5% in study of 

Espinheira 15, 49.1% in study of Naveen S et al.11 

In our study, APGAR score ≤ 7 was more in 

Grade 3 MSAF compared to Grade 1 & 2, which 
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is similar to the studies of Meena priyadarshini et 

al12 and Nirmala et al.13 

In our study, 78.18% babies were asymptomatic, 

which is comparable to study done by Mundhra et al. 

NICU admission was required for 21.81% of babies, 

which is similar to studies done by Mundhra R et al,16 

Patil et al14 and Mahapatro et al.17 MAS was seen in 5 

(4.54%) babies with Grade 3 MSAF, among which 2 

were referred to higher center for ventilatory support 

and 3 were kept in NICU for one week in view of 

severe respiratory distress. No babies with Grade 1 

MSAF had respiratory distress or MAS. This shows the 

correlation between consistency of meconium and 

neonatal outcome. 

 

Conclusion  
From this study it is evident that MSAF is 

commonly observed during labour. Majority of babies 

who were born with MSAF were asymptomatic and 

routine care was adequate for them. Increasing Grade of 

meconium is associated with adverse outcome. 

Presence of both MSAF and abnormal CTG is 

associated with poor outcome, increased caesarean 

section rate, increased neonatal complications. 

Meconium aspiration syndrome is a significant cause of 

perinatal morbidity and mortality, which can be reduced 

by early detection of meconium, prompt delivery and 

neonatal resuscitation. 
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