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ABSTRACT

Background: The aim of this study is to know the association between the meconium stained amniotic fluid and its
association with the perinatal outcome.

Methods: All the patients coming to present hospital for delivery with meconium stained liquor during the study
period were included in the study.

Results: 163 cases with meconium stained liquor (MSAF) were included in the study, 124(76.1%) and 39(23.9%) had
thin and thick MSAF respectively. Among these cases, thick MSAF was more associated with high fetal heart rate
(FHR) variability (p value- 0.030), associated with increased rate of operative interference (64.1%; p value- 0.001),
abnormal Apgar score (p value-0.003 at 1min and 0.001 at 5min) and increased neonatal intensive care unit (NICU)
admission (33.3%; p value - <0.001).

Conclusions: Present study showed that thick meconium is associated with more complications like increased
operative interference, birth asphyxia, meconium aspiration syndrome, low Apgar score, prolonged NICU stay and
overall increased perinatal mortality compared to thin meconium stained liquor. As the gestational age increased the
incidence of meconium increased and a greater number of thick meconium had abnormal CTG.

Keywords: MAS (meconium aspiration syndrome), MSAF (meconium stained amniotic fluid), NICU (neonatal

intensive care unit)

INTRODUCTION

Meconium in Greek means Opium or Poppy like
substances, which leads to increased sleepiness of foetus
in mother’s womb. Prevalence of meconium stained
amniotic fluid (MSAF) is 12-16% of all the deliveries.*
In utero passage of meconium may simply represent the
normal gastro intestinal maturation or may indicate an
acute or chronic hypoxic event, thereby making it a
warning sign of foetal compromise.*

Meconium in utero is associated with a poor perinatal
outcome such as low Apgar score, choricamnionitis,
increased rate of Neonatal intensive care unit (NICU)
admission and perinatal death.> Meconium passage is a
normal event programmed within first 24-48 hours after

delivery. Fetomaternal stress factors like hypoxia and
infection lead to meconium passage in utero in near term
foetuses, leading to perinatal morbidity and mortality.®
Even though the meconium appears very early in the
foetal intestine in utero, it is not seen in amniotic fluid
before 38 weeks of gestation age.® Detection of MSAF is
associated with abnormal FHR, so once the MSAF is
detected, continuous FHR monitoring is needed as is
associated with abnormal foetal outcome. Meconium
aspiration into the neonatal lungs, is associated with
clinical entities ranging from respiratory distress to
severe respiratory compromise thus leading to significant
increase in perinatal morbidity and mortality.”

MSAF is associated with both maternal and foetal risk
factors. Maternal factors include hypertension,
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gestational diabetes mellitus, maternal chronic respiratory
or cardiovascular diseases, post term pregnancy, pre-
eclampsia and eclampsia. Foetal factors include
oligohydramnios, foetal growth restriction and poor bio
physical profile.® MSAF is associated with increased risk
of operative interference in terms of instrumental delivery
or caesarean section and increased rate of neonatal
resuscitation and meconium aspiration syndrome
(MAS).°

Approximately 10% of all the pregnancies have MASF,
out of which 5% i.e., 1 in 200 cases goes for meconium
aspiration into lungs of foetus or neonate leading to
severe respiratory distress and meconium aspiration
syndrome (MAS).10

MAS can cause or contribute to neonatal death. Around
one third of all the cases of MSAF, in which aspiration
occurs can develop long term respiratory compromise.!
MSAF is a clinical diagnosis with no confirmatory test.*?
Various methods which may help to detect MSAF
include amnioscopy during early labour, oropharyngeal
suction and endotracheal intubation after birth. Perinatal
morbidity and mortality associated with MSAF can be
decreased by identifying the high-risk factors in antenatal
period and careful decisions are made about the timing
and mode of delivery and vigilant monitoring of the
labour.3

This study was carried out to know the correlation of
MSAF with perinatal outcome. Also, to know the
difference between thin and thick MSAF on fetal
outcome. In relation with stage and mode of delivery and
antenatal complications. Authors also correlated the
association between abnormal CTG during labour and the
association with detection of MSAF to delivery interval.

METHODS

After obtaining ethical clearance this prospective
observational study was carried out from January 2014 to
June 2014. The study was done on the patients coming to
labour ward at Shri B. M. Patil Medical College and
Research Centre, Vijayapur, India.

Inclusion criteria

e  Study included all the pregnant women >37 weeks of
gestational age with meconium stained amniotic
fluid, singleton pregnancy and cephalic presentation.

Exclusion criteria

e Excluded cases were gestational age <37 weeks,
previous caesarean section, multiple pregnancy, non-
cephalic presentations (breech/ transverse and
compound presentation) and any known congenital
anomalies.
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A total of 162 cases were enrolled in the study after
taking the informed consent from the patients. Detailed
history was taken, and clinical examination done. CTG
was done on admission and fetus was monitored with
electronic fetal monitoring. Patients were graded as thin
and thick MSAF found at the time of spontaneous rupture
of membranes or by artificial rupture of membranes
(ARM). Relation of thick or thin meconium was noted in
correlation with maternal age, parity, stage of labour (i.e.,
latent or active), FHR pattern by cardiotocography,
antenatal complications, mode of delivery (vaginal/
caesarean section) Apgar score at 1min and 5min of birth,
NICU admissions and perinatal outcome were noted.
Newborns admitted in NICU were followed up till
discharge from the hospital.

With incidence of 12% of meconium stained amniotic
fluid out of all deliveries at 95% confidence interval and
+5 margin of error the sample size is 162 was required to
be studied according to statistical analysis {n=Zo?p(1-

p)/d?}.
RESULTS

Total of 1620 women delivered during the study period,
out of which 162 meconium stained amniotic fluid were
noted and their association with perinatal outcome was
analysed. Out of 162, 39(23.9%) had thick MSAF and
124(76.1%) had thin MSAF respectively (Table 1). There
was no significant difference seen between parity and
MSAF. In both primigravida and multigravida incidence
of thin MSAF was more compared to thick meconium
(Table 1).

Table 1: Comparison of gravidity/ gestational age/
stage of labour with MSAF.

Primigravida 18 (46.2%) 49 (39.5%)

Multigravida 21 (53.8%) 75 (60.5%) 0102
Gestational age

<37 weeks 4 (10.3%) 3 (2.4%) 0.109
37-40 weeks 9 (23.1%) 32 (25.8%)

>40 weeks 26 (66.7%) 89 (71.8%)

Stage of labour

<4cm 17 (43.6%) 30 (24.2%) 0.020*
>4cm 22 (56.4%) 94 (75.8%)

*: significant at 5% level of significance (p<0.05).

Out of 162 cases 115 cases having MSAF were of
gestational age > 40 weeks and a greater number of cases
were having thin MSAF (89 cases) (Table 1). Latent
labour had 17 & 30 cases respectively in thick and thin
MSAF. Active stage had 22 and 94 cases respectively in
thick and thin MSAF, showing statistically significant
difference with p value of 0.020 (Table 1).
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Table 2: Parameters assessed for neonatal outcome.

Outcome Thick Thin P_value
measured MSAF MSAF

Meconium

aspiration 2(51%) 0 0.011*
syndrome

(MAS)

APGAR score

At 1min (mean) 6.4 6.8 0.003*
At 5min (mean) 8.3 8.8 0.001*
NICU stay

<24 hour 26 (66.7%) 116 (93.5%) <0.001*
>24 hour 13 (33.3%) 8 (6.5%)

*: significant at 5% level of significance (p<0.05).

After delivery the Apgar score at 1min and 5min were
noted and it was highly significant when compared with
thin and thick MSAF as shown in Table 2. The number of
fetus diagnosed with meconium aspiration syndrome
(MAS) in our study were only 2(5.1%) with thick MSAF
with p value of 0.011, which is highly significant (Table
2).
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Figure 1: Antenatal complications association with
MSAF.

There was no case with thin MSAF with meconium
aspiration syndrome in our study. Of the 162 deliveries,
21 babies were admitted in NICU for >24hours of which
13 and 8 with thick and thin MSAF respectively which

was also highly significant with p value of <0.001 (Table
2).

Table 3: Association of NST with thick and thin

MSAF.
Non-stress Thick Thin
IO N % N % [
Normal 12 308 69 55.6
Abnormal 27 69.2 55 44.4 0.007*
Total 39 100 124 100

*: significant at 5% level of significance (p<0.05).

Only 10 cases in our study had antenatal complications
like pregnancy induced hypertension, pre-eclampsia,
eclampsia, partial HELLP syndrome and moderate to
severe anaemia. But the association of these
complications with MSAF was not significant (Figure 1).
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Figure 2: Association of MSAF with non-stress test.

Table 4: Mode of delivery according to meconium.

Thick Thin
Mode N % N % p value
CS 25 64.1 43 347
VD 14 35.9 81 653 0.001*

Total 39 100 124 100
*: significant at 5% level of significance (p<0.05).

Table 5: Association of mode of delivery with nicu stay in MSAF.

Duration of NICU stay Mode of delivery

cs 15
VD 10

<24 hours Instrumental 1
Total 26
cs 10
VD 2

>24 hours Instrumental 1
Total 13

*: significant at 5% level of significance (p<0.05).
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%

577 39 33.6

385 75 64.7 .
3.8 2 17 0.047
100 116 100

76.9 4 50

15.4 4 50

> : > 0.199
100 8 100
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The fetal heart rate variabilities were noted on
cardiotocography test (CTG) and had significant
correlation with p value of 0.030, with maximum cases
having abnormal fetal heart rate pattern in thick MSAF
(Table 3; Figure 2).

Maximum cases with thin meconium had vaginal
delivery (65.3%), while patients with thick meconium
had either instrumental delivery (3) or caesarean section
(64.1%), which was statistically significant with p value
of 0.001 (Table 4).

Incidence of caesarean section and operative vaginal
delivery was more in thick MSAF in our study. More
number of cases with thin meconium had less stay in
NICU compared to thick meconium who underwent
caesarean section and had longer NICU admission (Table
4 and 5).

DISCUSSION

Assessment of the fetal wellbeing in labour is done by
fetal heart rate (FHR) monitoring and by knowing the
presence of meconium in the amniotic fluid.}*®
Meconium stained amniotic fluid seen in breech
presentation is of no significance as it is due to
mechanical compression on the fetal abdomen, but the
MSAF in cephalic presentation is of greater concern.®
The rate of MSAF varies from 12-16 %.13

In present study the incidence of MSAF was 12.9%,
which was comparable with the study done by
Priyadharshini MV et al giving the incidence of 11.77%
and Sori DA et al, with incidence of 15.4%
respectively.®' But, the incidence was high in study
conducted by Samiyappa DP et al, giving an incidence of
23.6% (Table 1).® The incidence of both thin and thick
MSAF in primigravida being 67(41.1%) and multigravida
96(58.8%) respectively, but in a study done by Akhila S
et al, the incidence of MSAF was more in primigravida
190(54.6%) and Tayade S having incidence of 71.66% in
primigravida and 28% in multigravida (Table 1).181°
Present study showed maximum cases i.e., 115(70%)
with MSAF seen in gestational age >40 weeks, which
was comparable with studies conducted by Mudhra R et
al, having 50% incidence; Desai DS et al, giving an
incidence of 63.96% and Fischer C et al, showing
maximum cases seen in post-dated pregnancy
respectively (Table 1).2°22 Stage of labour at which the
MSAF was diagnosed was in active stage with thin
meconium (75.8%), which is comparable with study done
by Qadir S et al, giving incidence of 70.37% (Table 1).°
In present study the antenatal complications are more
associated with thin meconium stained liquor compared
to other deliveries with no meconium (Figure 1).

According to Priyadharshini MV et al, the antenartal
complications associated with MSAF were pregnancy
induced hypertension (PIH) 12; post-dated pregnancy 82,
oligohydromnios 9, gestational diabetes mellitus 8; heart
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disease 5; high maternal age 5; chronic respiratory
disease 4 and teenage pregnancy 5 cases.®* In present
study thick and thin MSAF cases associated with
abnormal FHR patterns on CTG were 17.1% and 34.3%
respectively.

Similar studies done by Desai D et al, and Fischer C et al,
showed abnormal FHR pattern in 34.66% and 49.4%
respectively indicating that abnormal FHR pattern is seen
more with MSAF (Table 2).222 The cases with thick
MSAF needed more of operative interference in the
present study giving an incidence of 64.1%, whereas the
incidence of vaginal delivery was more with thin MSAF
81(65.3%) showing stastical significance with p value of
0.001 (Table 2). Studies done by Qadir S et al, and
Priyadharshini MV showed comparison with present
study showing higher incidence of caesarean with thick
MSAF (69.35%) and vaginal delivery (53.48%).5%3 But
study done by Desai DS et al, had higher incidence of
caesarean section (86%) compared to present study.?

Correlation of thick and thin MSAF with Apgar score at 1
and 5 min is statistically significant with p value of 0.003
and 0.001 respectively (Table 2). This is comparable with
studies done by Qadir S et al, and Mundhra R et al, both
showing statistical significance of <0.001.%° But study
done by Desai DS et al, showed that there was no much
difference between Apgar at 1 and 5 minutes.? In the
present study, there only 2 cases had meconium
aspiration syndrome (MAS) with thick MSAF giving
incidence of 5.1% showing statistical significance with p
value of 0.011 (Table 2), which was similar to studies
done by Desai D et al, and Priyadarshini MV having
incidence of 6% and 5% respectively and low incidence
of 2.01% in a study done by Akhila S et al.'*'82% Thus,
showing that the incidence of MAS is not directly
associated with thin or thick MSAF. Neonates admitted
to NICU for >24 hours were more with thick MSAF i.e.,
33.3% with a p value of <0.001 showing high
significance, which was similar to study done by Qadir S
et al, having 46.7% of NICU admissions with thick
MSAF.6 But, study done by Priyadarshini MV had
incidence of only 14%, which was very low compared to
present study (Table 2).13

CONCLUSION

Present study showed that thick meconium is associated
with  more complications like increased operative
interference, birth asphyxia, meconium aspiration
syndrome, low Apgar score, prolonged NICU stay and
overall increased perinatal mortality compared to thin
meconium stained liquor. As the gestational age
increased the incidence of meconium increased and a
greater number of thick meconium had abnormal CTG.
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