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INTRODUCTION 

A substance which accumulates in the fetal bowel during 

the intra uterine life is called meconium. About 69% of 

new-borns pass meconium by 12 hours of age, but some 

fetuses pass meconium prior to birth as well.
1
 Incidence 

of meconium stained amniotic fluid ranges from 1.5-

18%.
2
 The fetuses pass meconium in response to hypoxia 

therefore signals fetal compromise, alternatively in utero 

passage may represent normal gastrointestinal tract 

maturation under neuronal control.
3
 Passage of meconium 

is rare before 34 weeks of gestation and incidence 

steadily increases beyond 37 weeks of gestation.
4
 Factors 

like placental insufficiency, maternal hypertension, 

preeclampsia, oligohydramnios and maternal drug abuse 

may result in passage of meconium in in-utero.
5
 

The presence of amniotic fluid stained with meconium is 

subject of importance when considering Intrapartum 

management. Usually meconium has been viewed as a 

harbinger of impending or on-going compromise in the 

fetus. Foetuses born with MSAF are more likely to 
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ABSTRACT 

Background: This study was undertaken to determine the correlation of amniotic fluid stained with meconium 

(MSAF) with maternal and fetal outcome. 

Methods: This prospective observational study was carried out in the Department of obstetrics and gynecology, 

Yenepoya medical college, Mangalore over a period of 14 months between January 2013 to march 2014. A total of 

1000 pregnant women who had completed more than 37weeks of gestation with singleton pregnancies & cephalic 

presentation were included in this study. MSAF on spontaneous or artificial rupture of membranes were monitored 

during labour with fetal heart rate abnormality, consistency of liquor, 1 minute and 5 minute Apgar score, LSCS, 

instrumental delivery, NICU admissions and neonatal complications as outcome variables. 

Results: Women were divided into two groups: 350 women with MSAF as cases, while 650 women with clear liquor 

were taken as controls. Among 350 cases with MSAF, 70 % were unbooked and 30 % were booked pts. About 75.7% 

of women were between 20-30 years of age-group. Primi gravidas constituted 51.4% in study group. Approximately 

41.4% cases had gestational ages of 39 -39+6. Among MSAF 55.4% were thin stained & 44.5%were thickly stained. 

45.7% showed fetal heart abnormalities on electronic monitoring & presence of fetal bradycardia was higher. 

Caesarean section rates were nearly triple in cases (45.7% vs 15.7%). Fetal out come in regard to Apgar score at birth, 

birth asphyxia, MAS, increased NICU admissions were more in cases. Incidence of Male to female was high (52.6% 

vs 47.3%). 

Conclusions: Presence of MSAF is worrisome for both the obstetrician and pediatricians view as it increases surgical 

intervention, birth asphyxia, MAS & NICU admissions. 
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develop respiratory distress than born with clear liquor.
6
 

Few investigators observed that it is not associated with 

fetal hypoxia, acidosis, and fetal distress, others found 

low apgar scores in meconium stained newborns.
7
 The 

predictive value of MSAF was better when it is occurs in 

high risk patients and is thick. Lightly stained meconium 

had poor correlation with fetal hypoxia.
8
 The thick 

meconium group has a significantly greater risk of an 

abnormal FHR tracing, a 1 and 5 minute Apgar score less 

than 7, a cord blood pH of less than 7.2, sepsis, need for 

Oxygen support and NICU admission of babies.
7
 

Presence of thick meconium in amniotic fluid is a 

predisposing factor towards adverse perinatal outcome in 

the form of aspiration and its sequelae.  

Meconium present below the vocal cords is known as 

meconium aspiration, the incidence is around 20-30% of 

all infants with MSAF.
9
 Aspiration can occur in utero 

with fetal gasping, or after birth, with the first breaths of 

life. Aspiration of the meconium into fetal or neonatal 

lungs is associated with clinical disease ranging from 

mild respiratory distress to severe respiratory 

compromise and causes significant increase in perinatal 

morbidity and mortality.
10

 Meconium aspiration 

syndrome (MAS) is defined as a respiratory distress that 

develops shortly after birth, with radiographic evidence 

of aspiration pneumonitis and presence of meconium 

stained amniotic fluid.
11

 MAS can occur in about 5% of 

deliveries with meconium-stained amniotic fluid and 

death occurs in about 12% of infants with MAS.
9,12

 

Considering the risk of MASF, this study was under 

taken with an objective to correlate the maternal and fetal 

out come in those deliveries where there was meconium 

stained liquor & to determine the of adverse fetal 

outcome associated with MSAF.  

METHODS 

The present prospective observational study was carried 

out in the department of Obstetrics and Gynaecology, 

Yenepoya medical college, Mangalore, over a period of 

14 months from January 2013 to march 2014. 

All pregnant women who were more than 37 weeks of 

gestation to 40
6
 weeks with singleton pregnancies, and 

cephalic presentation, with no known fetal anomalies, 

spontaneous onset of labour, in whom presence of 

meconium in amniotic fluid on spontaneous rupture of 

membranes (SRM) or artificial rupture of membranes 

(ARM) were included in the study after proper consent.
 

Exclusion criteria- included pregnancies < 37wks, 

pregnancies >41wks, high risk pregnancies or 

pregnancies with severe maternal diseases, any fetal 

anomalies, maternal age more than 35yrs, antepartum 

fetal death, intra uterine growth retardation, non-cephalic 

presentations, placenta Previa, induction of labour, and 

maternal systemic diseases.  

Ethical clearance was obtained from institutional ethical 

committee. 

One thousand pregnant women were included in the 

study, 350 were cases with meconium stained amniotic 

fluid (MSAF) and 650 were controls with clear amniotic 

fluid. Meconium was graded thick when amniotic fluid 

was viscous tenacious & contained large particulate 

material, thin if fluid was normal with greenish colouring. 

All the information regarding cases and controls were 

noted in a predesigned proforma. The labour was 

monitored electronically, the mode of delivery, Apgar 

scores at one and five minutes, birth weight, neonatal 

intensive care (NICU) admissions, birth asphyxia, 

meconium aspiration syndrome (MAS), early neonatal 

deaths were recorded. The data was analysed using chi 

square test.  

RESULTS 

Table 1: Prevalence of MSAF in relation to booking 

states maternal age, parity, gestational age. 

Parameters Case (%) Control (%) 

Booked 105 (30%) 380 

Unbooked 245 (70%) 270 

Maternal 

age 

<20yrs 50 (14.3%) 70 (10.7%) 

21-30 265(75.7%) 405 (62.3%) 

>30 35 (10%) 175 (26.9%) 

Parity 
Primi 180 (51.4%) 406 (62.4%) 

Multi 170 (48.6%) 244 (37.5%) 

Gestational 

age 

37-37 
+6

 
48 (13.7%) 125 (19.2%) 

38-38
+6

 68 (19.6%) 175 (26%) 

39-39
+6

 145 (41.4%) 226 (34.7%) 

40-40
+6

 89 (25.4%) 124 (19%) 

Table 2: Intrapartum meconium staining. 

  Number Percentage P value 

Meconium  
Thick 156 44.5% < .001 

Thin 194 55.4% < 0.001 

Table 3: Indications of LSCS in MSAF. 

Parameter 

No. 

of 

cases 

Meconium 

Control 
P 

value  Thick Thin 

Fetal 

bradycardia 
94 

58 

(61.7) 

36 

(38.2) 
10 <0.001 

Fetal 

tachycardia 
66 

43 

(65.2) 

23 

(34.8) 
7 <0.001 

During the study period there were 1678 deliveries in our 

institute, 1000 consecutive deliveries met the inclusion 

criteria. Women were divided into two groups 350 served 

as cases with MSAF, while 650 women clear amniotic 

fluid were taken as controls. 
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Table 4: Mode of delivery. 

Parameter No. of cases Control P value 

Normal 

delivery 
173 (49.5%) 536 (82.5%) 0.161 

Vacuum 

delivery  
17 (4.8%) 15 (2.5%) 0.310 

LSCS 160 (45.7%) 99 (15.2%) <0.001 

Puerperal 

fever  
20 (5.6%) 20 (3%) 0.012 

Among 350 cases with MSAF 70% were unbooked & 

30% were booked (at least 3 visits, with first visit in first 

trimester), 75.7% were between 20-30 years of age 

group. Primigravida’s constituted 51.4% in the study 

group. Approximately 41.4% had gestational ages of 39-

39
6
 weeks as compared to controls (34.7%) suggesting 

that advancing gestational age increased meconium 

staining of amniotic fluid (Table 1). Among MSAF 

55.4% were thin stained and 44.5% were thickly stained 

(Table 2). Fetal heart rate abnormalities were detected by 

continuous electronic monitoring & presence of fetal 

bradycardia was higher in cases as compared to controls 

(Table 3). 

Caesarean section done commonly in cases of MSAF 

accounted for 45.7% as compared to 15.2% in controls. 

Normal deliveries were 49.5% in cases and 82.5% in 

controls. Approximately 4.8% cases had instrumental 

delivery while in control group was 2% (Table 4). 

Table 5: Perinatal outcome. 

Parameter No. of cases Control P value 

Asymptomatic 

at birth 

211 

(60.2%) 

480 

(73.8%) 
<0.001 

Apgar score 

1’<7 

100 

(28.5%) 

92 

(14.15%) 
<0.001 

Apgar score at 

5’ <7 
39 (11.2%) 78.12% <0.001 

Birth asphyxia 45 (12.8%) 20 (3%) <0.001  

MAS 125 (35%) - <0.001 

NICU 

admission 

290 

(82.8%) 
137 (21%) <0.001 

Intrapartum 

death  
3 - 0.034 

Early neonatal 

deaths 
7 (2%) 2 (0.3%) 0.086 

In 60.2% cases babies were asymptomatic at birth as 

compared to 73.8% in controls. Babies with MSAF had 

low Apgar score at 1 minute (28.5%) cases required 

NICU admissions. MAS were seen in 35% of cases. 

Incidence of birth asphyxia was higher among the babies 

born to cases than the babies in controls. Early neonatal 

deaths were seen in 7 babies born among cases (Table 5). 

Table 6 shows that no much difference was observed in 

terms of birth weight between cases and controls. 

Table 6: Birth weights. 

Birth weights Cases Control 

<2.5kg 35 126 

2.6 – 3kg 202 394 

>3kg 113 130 

DISCUSSION 

Detection of MSAF during labour causes apprehension & 

anxiety to the health provider, as it is often considered as 

an indicator of fetal distress.
13

 It is a frequent cause for 

poor fetal outcome, as it increases the number of neonatal 

intensive care unit admissions. However the literature in 

obstetrics still has many unanswered questions regarding 

the significance of MSAF & the appropriate protocols for 

the management. 

This study, in accordance with the study done by Bhide et 

al showed that majority of the cases were unbooked.
14

 

We found that the incidence of MSAF was higher in the 

age group of 21-30 years which was similar to that as 

seen in Sanduss et al study, this seemed to be an 

incidental finding.
15

 Sunoo et al found significant 

increase rate of MSAF at 39weeks of gestation, similarly 

in our study we found that the rate of meconium staining 

increased with gestational age.
16

 Sedaghatian et al & 

Sandu SS have observed similar results.
15,17

 In present 

study showed MSAF were common in primigravidas 

51.4% which was consistent with Becker et al.
18

 

Saunder’s et al
 
reported that caesarean sections were 

performed twice as frequently in subjects with MSAF.
19

 

In comparison with their study, caesarean section rates 

were triple as compared to controls. Our study had 

caesarean section rate of 45% which were due to 

abnormal fetal heart rate patterns associated with MSAF 

and reflects partly the care provider’s dilemma in 

managing such labours as they become more concerned 

about the fetuses. In contrast to our study, Wong SF 

found that 13.2% of MSAF had caesarean section as 

compared to 8.8% in controls. Abnormal FHR were also 

found significantly high in cases which were similar to 

Berkus et al study.
7
 Incidences of fetal heart rate 

abnormalities were higher in thick meconium than thin. 

Meconium consistency is directly correlated to the fetal 

outcome. The risk of perinatal mortality increases when 

meconium is present at the onset of labour and is thick.
21

  

In our study 60% of infants were asymptomatic at birth, 

28.5% of babies had low Apgar score at 1 minute, 10% at 

5 mins. Sedaghatian
17

 study found similar results, 

Wiswell et al
 
found significantly lower 1 minute apgar 

score in MSAF neonate but not at 5 minutes.
9 

Incidence of birth asphyxia was more in cases than in 

controls. Khatun et al found similar results in her study. 

Requirement of oropharyngeal suction was more in 

MSAF.
22

 Meconium aspiration syndrome developed in 

34.7% among them it was higher in thick meconium. 
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Admission to NICU was more in cases & neonatal 

mortality was also higher in cases than controls. In the 

present study NICU admission was 54.7% and neonatal 

mortality was 2%. Khatun et al study showed 2.9% 

mortality in cases &1.4% in controls.
22

 

CONCLUSIONS 

Passage of meconium still remains as an enigma to the 

obstetrician and equally worries the paediatrician. 

However as shown in the study thick meconium are 

associated with increased operative interventions, low 

apgar scores, increased risk of birth asphyxia, meconium 

aspiration syndrome, and NICU admissions. However 

thin meconium is shown to have lesser perinatal 

complication thus identifying women at risk for the 

passage of mecinium in utero, intra partum monitoring so 

as to reduce the perinatal morbidity and mortality. 

Presence of MSAF needs close monitoring of fetus with 

CTG, mindful intervention, and presence of skilled 

paediatrician at the time of birth. 
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