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ABSTRACT

Background: Meconium stained liquor is a commonly observed phenomenon in the day-to-day obstetric practice, the
incidence being 12-22%. Meconium stained liquor can be considered as a normal physiological event in a term fetus
in the absence of fetal heart rate abnormalities. It has greater significance as one of the parameters of fetal distress,
when associated with abnormal fetal heart rate pattern. The aim of the present study was to study the association of,
fetal heart rate abnormalities, mode of delivery and neonatal outcome with different grades of meconium stained
liquor.

Methods: A prospective study was conducted in one hundred and fifty cases of meconium stained liquor beyond 37
weeks gestation admitted to the labor room in a tertiary care Centre. Depending on the consistency of meconium, the
patients were divided into two groups namely, Thick meconium stained liquor (group K) and Thin meconium stained
liquor (group N). Maternal conditions, Intrapartum fetal heart rate pattern, Apgar scores and neonatal morbidities
were studied in relation to the grade of meconium. The proportions between the two groups were compared using chi-
square test and Fisher’s exact t-test.

Results: The incidence of post term pregnhancy (p=0.004), unbooked (p=0.007) status and oligohydramnios (p=0.01)
were significantly higher among group K when compared to group N. Non-reassuring fetal heart rate pattern
(p=0.002) and Apgar score <7 (p=0.02) were significantly higher in group K. In group K, non-reassuring fetal heart
rate pattern and reduced beat to beat variability were significantly associated with low Apgar score (p=0.01).
Conclusions: Neonatal outcomes like low Apgar score, meconium aspiration syndrome are strongly associated with
thick meconium stained liquor. Visual grading of liquor into thick and thin meconium stained may help in timely
obstetric intervention leading to a better neonatal outcome.
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INTRODUCTION meconium passage is a normal physiological event in a

term fetus and is not a sign of fetal distress in the absence

The journey through the birth canal is the first and
probably, the most hazardous journey a person
undergoes. It is the responsibility of the obstetrician to act
as a carrying guide for the fetus to make the journey safe.
Meconium stained liquor is a commonly observed
phenomenon in the day-to-day obstetric practice, the
incidence being 12-22%.' At one end of the spectrum,

of fetal heart rate abnormalities.>® At the other end,
meconium is one of the parameters of fetal distress, and
when associated with signs of fetal asphyxia, it has
greater significance.*

Though scalp blood pH estimation is a superior and
sensitive method in diagnosing fetal hypoxia, it is not
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available to even small fraction of patients delivered in
our country. So, it is necessary to correlate intrapartum
fetal heart rate pattern, Apgar score and neonatal outcome
in meconium stained liquor in diagnosing fetal hypoxia.®
The meconium stained liquor and its associations are
important determinants of maternal and perinatal
morbidity and mortality.®

The presence of meconium stained liquor diagnosed by
clinical visual inspection and can be graded into thin and
thick meconium.”® Though association of meconium with
fetal outcome is well researched, the relation of different
grades of meconium stained liquor with fetal outcome is
not well studied. The present study, various maternal
factors associated with meconium staining, fetal heart
rate abnormalities, mode of delivery and neonatal
outcome have been evaluated in relation to different
degrees of meconium staining.

METHODS

After ethical clearance from institute Ethics committee
one hundred and fifty consecutive cases of meconium
stained liquor beyond 37 weeks gestation admitted to the
labor room in a tertiary care center were enrolled for the
study.

Patients with malpresentation, multiple pregnancies and
congenital anomalies were excluded from the study. After
rupture of membrane either spontaneous or artificial, the
liquor was visually inspected.

Depending on the grade of meconium stained liquor, the
patients were divided into two groups namely, group K
(thick meconium stained liquor) and group N (thin
meconium stained liquor).

The group K represents patients where the meconium was
thick undiluted, dark green in color (pea soup type) and
group N represents patients where the meconium was
thin, diluted light green in color. Routine hematological
and urine examination was done.

Ultrasound was done to rule out congenital
malformations and to assess the amniotic fluid.
Intrapartum cardiotocography was done for all cases and
fetal heart rate pattern was noted.

Fetal heart rate abnormalities were classified and
documented as per NICE clinical guidelines on
intrapartum care 2007.° History of any complications
during present pregnancy was noted. General physical
examination and obstetric examination were performed.
Gestational age by virtue of history and examination was
recorded.

The mode of delivery and fetal outcomes were noted in
each group. Neonatal details considered were Apgar
score of the baby at 5 min, need for resuscitative
measures, birth weight, NICU admission.
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Fetal heart rate pattern was correlated with the Apgar
scores. The neonates admitted to NICU were followed
up. Neonatal morbidity and mortality were noted.

Statistical analysis

The quantitative variables were analyzed and the
significance of the difference in the means between the
two groups was tested with t-independent test. As for the
qualitative variables, the significance of their occurrence
in the two groups were compared in terms of proportions.
The proportions between the two groups were compared
using chi-square test and Fisher’s exact t-test.

Descriptive analysis was also included in the study as
frequencies and percentages wherever it is necessary. In
all comparisons, a P-value of < 0.05 was considered to be
statistically significant.

RESULTS

A total of 150 expectant mothers who were in labor and
presented with meconium stained liquor were recruited
for the study. They were followed up to their delivery and
their neonates were followed up until their hospital stay.
The number of cases in Group K were 70 (46.67%) and
in Group N were 80 (53.33%).

The mean age among the group K was 22.77 years and
that among the group N was 23.93 years. Comparisons of
different variables were made between these two groups.

Table 1 shows various factors associated with meconium
stained liquor. The incidence of postterm preghancy
(Gestational age >42 weeks) (chi square=8.24, p=0.004),
unbooked status (Chi square=11.3, p=0.007) and
oligohydramnios (chi square =6.35, p=0.01) were
significantly higher among group K when compared to
group N.

Table 1: Factors associated with meconium staining.

Gestational age >

42 weeks 11(15.7) 2 (2.5) 0.004
Unbooked status 31 (44.2) 15 (18.7) 0.007
Oligohydramnios 9 (12.8) 1(1.2) 0.01

Anaemia 7 (10.0) 4 (5.0) >0.05
Diabetes 1(1.4) 0 (0.00) >0.05
Preeclampsia 4 (5.7) 7(8.7) >0.05
Rh -ve 0 (0.00) 1(1.2) >0.05
Induced Labour 17 (24.2) 19 (23.7) >0.05

There was no association between the medical conditions
like anemia, diabetes, preeclampsia, Rh factor (negative)
and the type of meconium stained liquor (p>0.05). The
proportion of cases among whom the labor was induced
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did not differ significantly between the two groups
(p>0.05) which may suggest that induction of labor did
not increase the thickness of meconium stained liquor.

It may be seen from fig 1, that the proportion of cases
who underwent LSCS was significantly higher (chi
square=9.42, p=0.001) among group K when compared to
that in group N.

The most common indication for cesarean section was
fetal distress in both the groups. However, there was no
significant difference (p>0.05) with regard to the
indication for cesarean section between the two groups
(Table 2).
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mGroup K(n=70) = Group N(n=80)

Figure 1: Mode of delivery.

Table 2 Indications for caesarean section.

| Indication
Foetal distress 15 (46.88)
CPD 5 (15.63)
Precious pregnancy 1(3.13)
Non-progress of labour 5 (15.63)

Deep transverse arrest 0

Obstructed labour 2 (6.25)
Failed induction 2 (6.25)
Oligohydramnios 2 (6.25)
Brow presentation 0

The proportion of cases having non-reassuring fetal heart
rate pattern was significantly higher in group K (chi
square=9.24; p=0.002) (Figure 2 and 3).
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Figure 2: Non-reassuring foetal heart rate pattern in
Group K.
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Figure 3: Non-reassuring foetal heart rate pattern in
Group N.

The proportion of cases with Apgar score <7 was also
significantly higher in group K when compared to group
N (chi square=5.75, p value=0.02) (Table 3).

In group K, non-reassuring FHR pattern was significantly

associated with Apgar score<7 (Chi square=4.52; p
value=0.03) (Table 4). Similarly, beat-beat variability of
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<5, was significantly associated with Apgar score<7 (chi
square=6.91; p=0.01). In group N, fetal heart rate pattern

and beat to beat variability was not associated with Apgar
score (P>0.05) (Table 4).

Table 3 Foetal and neonatal outcome.

Reassuring 15 (21.43)
el (NG peter Nonreassuring 55 (78.57)
APGAR score 5 min f; ig Egé5482))
Mean birth weight in kg 2.88

MAS 11 (15.72)
Neonatal morbidity RDS 10 (14.28)

NEC 0

<2 13 (18.57
NICU stay 3-6 5 (7(_14) )
(No. of days) >7 2 (2.86)
Need for resuscitation 33 (47.14)

. Still birth 1(1.43)

NEaEE! gt 1] Neonatal death 5 (7.34)

36 (45.00)

44 (55.00) 0.002
12 (15)

68 (85) 0.02
2.94 >0.05
3 (3.75) 0.03
5 (6.25) >0.05
1(1.25) >0.05
3 (3.75)

8 (10.00) >0.05
0 (0.0)

17 (21.25) 0.001
0

3(3.75) >0.05

Table 4 Association of 5 min. Apgar score with foetal heart rate pattern and beat to beat variability.

Apgar <7 (n=23)

Foetal heart rate  Reassuring 1(4.35)

pattern Non-reassuring 22 (95.65)
— <5 16 (69.57)

B-B variability May-25 7 (30.43)

Neonatal morbidity was significantly higher (30%) in
group K when compared to that in group N (11.25%) (chi
square=8.20; p value=0.004). Meconium aspiration
syndrome (MAS) was significantly high in group K (Chi
square=3.95, p=0.03) when compared to the group N.
However, the proportion of cases presenting with
respiratory distress syndrome (RDS), necrotizing
enterocolitis (NEC) and septicemia did not vary between
the two groups. The duration of stay in NICU (p>0.05)
also did not vary significantly with the type of meconium
stained liquor. The proportion of cases which needed
resuscitation was significantly higher among group K
when compared to the same with group N (Chi
square=11.3, p value=0.001). There was one still birth in
group K and no difference in the proportion of neonatal
mortality among the two groups (p>0.05) (Table 3).

DISCUSSION

The incidence of thick meconium was significantly
higher in patients with post term pregnancy (15.71% vs
2.5% p=0.004), oligohydramnios (12.8% vs 1.2 %,
p=0.01) and in unbooked cases (44.2% vs 18.7%,
p=0.007. Similar findings were seen in the studies done
by Wong et al, Sheiner et al and Yinka Oyelese et al. 012
The increased incidence of meconium staining in
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Apgar >7 (n=47)

Apgar <7 (n=12) Apgar >7 (n=68)

14 (29.79) 3 (25.00) 33 (48.53)
33 (70.21) 9 (75.00) 35 (51.47)
17 (36.17) 5 (41.67) 15 (22.06)
30 (63.83) 7 (58.33) 53 (77.94)

oligohydramnios may be the result of intrapartum fetal
distress as a consequence of cord compression. It is also
likely that meconium released into an already reduced
amniotic fluid volume causes thick, viscous meconium
staining. The increased likelihood of oligohydramnios in
post term pregnancies explains the increased thickness of
meconium in postterm pregnancy. However, the
incidence of postterm pregnancy in present study (8.67%)
was significantly low when compared to the study done
by Pushpa Bhatia et al (32.4%). The reason could be due
to the fact that most of the pregnancies which are booked
in the hospital are terminated before 42 weeks. Authors
did not find any significant relation of diabetes mellitus,
Rh -ve pregnancy, preeclampsia or anaemia with thick
meconium stained liquor.*

In present study, no significant relation was found
between induction of labor with the grades of meconium
staining. There was relatively higher incidence of
cesarean section in group K when compared to Group N
(45.71% vs 23.75% p=0.02). The most common
indication being fetal distress (46.88% vs 31.58%).
Similarly, in the study done by Desai DS et al and Patil
Kamal et al, the incidence of cesarean section was high in
group K (56.2% vs 18%).*15 The most common
indication for cesarean section in their study was also
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fetal distress. The probable reason for this could be the
great importance assumed by the meconium in many
medico legal pursuits and also the unavailability of fetal
scalp pH monitoring for further confirmation of fetal
distress.

In present study, a significantly higher proportion of the
fetuses showed non-reassuring fetal heart rate pattern
(78.57% vs 55% p=0.002), low 5 min Apgar score
(31.42% vs 15%) in group K when compared to group N.
Similar findings were seen in the study done by Starks
GC et al and Desai DS et al. As thick meconium is
particulate, when aspirated, it significantly increases fetal
hypoxia which is reflected as non- reassuring fetal heart
rate pattern.>

The average birth weight in present study was 2.88 kg in
group K and 2.94 kg in group N. Whereas in the study
done by Yinka et al (3.43kg), the average birth weight
was significantly higher compared to present study. This
could be due to low average birth weight in Indian
population compared to western countries.*?

Neonatal morbidity was significantly high in group K in
present study. Though there was no significant difference
in the incidence of Respiratory distress syndrome(RDS)
(12.5% vs 8.75% p>0.05) among the two groups, the
incidence of MAS (13.75% vs 4.29% p=0.046) was
significantly high in group K compared t group N.
Similar finding was noted in the study done by Rossi et al
who found an incidence of MAS of 9.2%, 73% of them
being thick meconium stained liquor.

Meconium aspiration syndrome (MAS) is a disorder
resulting from peripartum inhalation of meconium stained
liguor leading to chemical pneumonitis with
inflammation of pulmonary tissues, mechanical
obstruction of airways and hypoxia. When thin
meconium staining occurs, aspiration before labor is
readily cleared from the lungs by normal physiological
mechanism in normal healthy fetuses. But this process is
impaired when the meconium remains thick and
undiluted. This explains the reason for higher incidence
of meconium aspiration syndrome in thick meconium
stained liquor.

Though the incidence of low 5 min Apgar scores were
significantly high in group K (31.42%) in present study
compared to group N (15%), when the fetal heart rate
tracing was reassuring and beat-beat variability >5 per
min, the proportion of babies which had 5 min Apgar
score >7 was significantly high.

In group N, though 33 babies out of the 36 who had
reassuring pattern had 5 min Apgar score >7, there was
no statistically significant correlation between the 5 min
Apgar score and reassuring fetal heart rate pattern in
present study. Similarly, there was also no significant
correlation between beat-beat variability and 5 min Apgar
score in group N. The probable reason could be the small
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number of patients included in present study. The study
done by Gregory C Starks and Rossi et al also showed
significant association between thick meconium, non-
reassuring fetal heart rate pattern and low 5 min Apgar
score.>'® A review done by Suresh Babu N et al also
showed that in the absence of fetal heart rate
abnormalities, the presence of meconium does not
indicate fetal compromise.*’

There were 9 perinatal deaths in present study (6%) out
of which 6 (66.67%) occurred in group K and 3 (33.33%)
occurred in group N. Four of the deaths in group K were
due to MAS whereas none were due to meconium
aspiration syndrome in group N. All the babies had non-
reassuring fetal heart rate pattern and decreased beat-beat
variability. Three of the babies which had severe birth
asphyxia showed bradycardia. The incidence of perinatal
deaths in the study done by Pushpa Bhatia et al was
9.2%, 25.35% of them being due to meconium aspiration
syndrome.*? In the study done by Gupta et al all perinatal
deaths occurred in Thick meconium group only and were
associated with severe birth asphyxia. In the study done
by Alchalabi et al, 15.8% of the deaths were due to
meconium aspiration syndrome.81°

CONCLUSION

Maternal  conditions like post term pregnancy
oligohydramnious and unbooked status are associated
with high incidence of thick meconium stained liquor.
Thick meconium stained liquor is highly associated with
non-reassuring fetal heart rate pattern and high incidence
of caesarean section. Neonatal outcomes like low Apgar
score, meconium aspiration syndrome are strongly
associated with thick meconium stained liquor. Visual
grading of liquor into thick and thin meconium stained
may help in timely obstetric intervention leading to better
neonatal outcome. Further studies needed to establish the
grading of meconium stained liquor.
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