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Abstract: The purpose of the study was to know the fetal heart rate pattern, timing and mode of delivery in meconium
stained amniotic fluid and to study the fetal and early neonatal outcome in meconium stained amniotic fluid. In this
hospital based observational study, after applying exclusion and inclusion criteria; women were divided into two groups,
study and control group. Study group consist of women with thin and thick meconium respectively and control group
with clear liquor..88% cases of thick meconium liquor had suspicious CTG findings all of them required caesarean
section and rest delivered vaginally.75% cases of thick meconium had APGAR scores <7/10 at one minute which
improved at five minute after resuscitative measures. Birth asphyxia, meconium below vocal cords, meconium aspiration
syndrome was seen in 16.67% cases with thick meconium and there were 5.5% cases of neonatal mortality in thick
meconium cases. Both mode of delivery and fetal outcome were affected by the presence of thick meconium stained
liquor as compared to clear and thin meconium. Thick MSAF in presence of low APGAR score is directly responsible for

high neonatal morbidity and mortality.
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INTRODUCTION

Meconium is the name given to substances
which have accumulated in the fetal bowel during
intrauterine life. The components of meconium include
water (72-80%), desquamated cells from the intestine
and skin, gastro-intestinal mucus, lanugo hair, material
from vernix caseosa, amniotic fluid, intestinal
secretions, blood group specific glycoproteins, and bile
& drug metabolites [1]. Meconium is a green viscous
fluid that first appears in fetal ileum from 10 weeks
gestation [2]. Meconium stained amniotic fluid rarely
occurs before 34 weeks gestation [3]. After 34 weeks
incidence of meconium passage increases with
gestational age and reaches approximately 30% at 40
week and 50% at 42 week.

Although 69% of new-borns pass meconium by
12 hours of age, many infants pass meconium prior to
birth as well [4]. Presence of meconium stained
amniotic fluid is seen in 12-16% of deliveries [5].

Although the exact cause is not known, meconium is
thought to be passed from the fetal gastro-intestinal
tract as a response to hypoxia, mesentric
vasoconstriction induced gut hyper peristalsis, falling
umbilical venous saturation, vagal stimulation and
normal physiological function of a mature fetus [6, 7].
When meconium is passed, the oxygen saturation in
umbilical vein is at or below 30%. It has been proposed
that anoxia weakens the action of rectal sphincters,
leading to passage of meconium. So if meconium
stained liquor is found, then continuous fetal heart rate
monitoring Cardiotocography (CTG) is to be done for
fetal well-being [8-10]. The passage of meconium in the
absence of any changes in the foetal heart rate is clearly
not a sign of foetal distress [11, 12]. Generally thick
meconium is associated with poor perinatal outcomes.

METHODS
This hospital based observational study was
conducted in Department of Obstetrics & Gynaecology,
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SMS Medical College, and Jaipur. This study included
singleton pregnancies admitted in the labour room with
gestational period of >37 weeks with no risk factors
with cephalic presentation in active phase of labour
with spontaneous or artificial rupture of membranes.
Any high risk factor as pre-eclampsia, diabetes or post
maturity, known fetal congenital anomalies was
excluded.

After applying inclusion and exclusion criteria
women were divided into two groups: Study Group and
Control Group

Study Group consists of Group-A & B.

Group-A: consist of 36 women in labour with
thin meconium stained liquor (light yellow or light
green staining of amniotic fluid) [13, 14].

Group-B: consist of 36 women in labour with
thick meconium stained liquor (thick green meconium
with particulate matter in amniotic fluid/pea soup
consistency).

Group-C: consist of 36 women in labour with
clear liquor (Control group).

Those with presence of meconium after
spontaneous/artificial rupture of membranes were

monitored by CTG for 20 minutes. Fetal heart rate
monitoring was done according to NICE (National
Institute for Health and Care Excellence) guidelines.
General measures like oxygen inhalation, left lateral
position, intravenous fluid and decreasing or
discontinuing oxytocin. Labour was monitored by using
routine partograph.

OUTCOME MEASURES-

Mode of delivery was decided considering
obstetric conditions. . Continuous fetal monitoring was
done. If CTG showed fetal heart abnormalities,
intervention was done. Neonatal details were recorded -
sex, birth weight, APGAR score of the baby at 1 and 5
minutes.

Baby was evaluated for presence or absence of
meconium aspiration, confirmed by presence of
meconium below the vocal cords on laryngoscopic
examination and endotracheal suction. The baby was
admitted to NICU, if necessary and monitored for
respiratory distress, development of MAS, birth
asphyxia or other complications and managed
accordingly.

RESULTS

Table 1: Distribution of Cases According to CTG Findings

Study Group Control Group
- Group-A Group-B

CTG Findings gThin I?\/Iec):onium} EThicIfM()aconium} (Group-C)

No. % No. % No. %
Normal 35 97.00 22 61.12 36 100.00
Suspicious 1 3.00 14 38.88 0 0.00
Pathological 0 0.00 0 0.00 0 0.00
Total 36 100.00 36 100.00 36 100.00

Group-A & B: Fisher Test, p =0.003227 Sig,

The above table shows that, 38.8% cases of
thick meconium, 3% cases of thin meconium had
suspicious CTG findings while with clear liquor all had

normal CTG. p-value between Group-A and B is
<0.005 which is significant showing significant fetal
heart abnormalities in thick meconium.

Table 2: Mean Time Interval between Meconium Detection and Time of Delivery

N Mean Standard Deviation
(hrs)
Thin (Group-A) 36 1.0398 0.67214
Thick (Group-B) 36 0.9259 0.47174
Control (Group-C) 36 2.3333 1.58919

ANNOVA Test Applied: F =20.62, D.F.=2.105, p <0.05 Sig, Difference between Different Groups

Group-A&C : p<0.05 Sig
Group-B&C : p<0.05 Sig
Group-A&B : p>0.05 NS
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P-value between thin and control group, as well done to avoid neonatal complications in MSAF.
as for thick and control group is < 0.05 which is Whereas p-value between thin MSAF and thick MSAF
significant, which showed expedition of delivery is is >.05 which is non-significant.

Table 3: Distribution of Cases According to Mode of Delivery

(Séuriﬁiz;u‘) (Group-B) Control Group
Mode of Delivery {Thin Meconium} {Thick Meconium} (Group-C)

No. % No. % No. %
Vaginal 31 86.11 18 50.00 33 91.67
Assisted (Forceps) 4 11.11 4 11.11 0 0.00
LSCS 1 2.78 14 38.89 3 8.33
Total 36 100.00 36 100.00 36 100.00
For calculation of p-value assisted and LSCS groups are merged
Group-A & C : Fisher exact test p=0.2391 NS

Group-B&C : x?=1513 df.=1 p<005 Sig
Group-A&B : y*=9 df. =1 p<0.002 Sig

. P-value between thin and control group is P-value between thin and thick MSAF group is
0.2391 which is non-significant and between thick and 0.002 which is significant showing more operative
control group is p < 0.05 which is significant, showing deliveries in thick MSAF group.

more operative deliveries in Group-B.

Table 4: Distribution of Cases According to APGAR at 1 Minute

Study Group
APGAR at 1 | (Group-A) (Group-B) E:C? Pg;ol_g)roup
Minute {Thin Meconium} {Thick Meconium} P
No. % No. % No. %
<4 0 0.00 1 2.80 0 0.00
4-6 14 38.88 26 72.20 2 5.55
>7 22 61.12 9 25.00 34 94.44
Total 36 100.00 36 100.00 36 100.00
Merged <4 and 4-6 for comparison
x?=37.28 df.=2 p<0.05 Sig

Group-A&C : x?=1157 df =1  p<0.05 Sig

Group-B&C : *=36.09 df=1 p<0.05  Sig

Group-A&B : y*=9574 df.=1 p<0.05 Sig

Apgar score at 1 minute showed significant difference in the entire three groups.

Table 5: Distribution of Cases According to APGAR at 5 Minutes

Study Group
APGAR at 5 | (Group-A) (Group-B) (CGO rn(;[;gl S)roup
Minutes {Thin Meconium} {Thick Meconium}

No. % No. % No. %
<4 0 0.00 1 2.80 0 0.00
4-6 2 5.55 4 11.10 2 5.55
>7 34 94.45 31 86.10 34 94.45
Total 36 100.00 36 100.00 36 100.00

Merged <4 and 4-6 for comparison

Group-A&C : ¥*=0 df.=1 p=1 NS
Group-B&C : y*=225df.=1 p=0.1337 NS
Group-A&B : y*=225df. =1 p=0.1337 NS
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On the contrary apgar score at 5 minutes did not showed any significant difference.

Table 6: Distribution of Cases According to Neonatal Morbidit

Study Group
Control Group
. (Group-A) (Group-B) i
Neonatal Morbidity {Thin Meconium} {Thick Meconium} (Group-C)
No. % No. % No. %
6
Birth  Asphyxia (Mild / . 1 (Severe) .
Moderate / Severe) 1 (Mild) | 2.70 1 (Moderate) 16.60 1 (Mild) 2.70
4 (Mild)
Hypoxic Ischaemic | 0.00 1 2.70 0 0.00
Encephalopathy
Meconium Aspiration 0 0.00 6 16.60 0 0.00
Syndrome
Meconium Aspiration Below 0 0.00 6 16.60 0 0.00
Vocal Cords
Endotracheal Intubation 0 0.00 4 11.10 0 0.00
Septicemia 0 0.00 1 2.70 0 0.00
NICU Admission 1 2.70 6 16.60 1 2.70
Perinatal Death 0 0.00 2 5.50 0 0.00

For birth asphyxia and NICU admission p-value, Fischer test

Group-A & C : No difference
Group-B & C : <0.05 Sig
Group-A&B : <0.05 Sig

Meconium aspiration syndrome was seen in
6cases (16.6%) of thick meconium while none in thin
meconium and control group. There were 2 perinatal
deaths in thick meconium while none in thin and control
group

DISCUSSION

The passage of meconium may be a normal
physiological event reflecting fetal maturity. It may on
the other hand reflect fetal hypoxia or increased vagal
activity from cord compression. The detection of
meconium stained liquor (MSL) during labour often
causes apprehension and anxiety for the patient as well
as the health provider as it is often considered as
indication of fetal distress. MSAF alone is not an
indication for caesarean section; however MSAF needs
strict supervision during labour for better perinatal
outcome. Presence of meconium in absence of fetal
heart abnormalities is not suggestive of fetal
compromise and does not require any intervention.

Our study showed suspicious CTG findings in
thick meconium cases (38.88%) while CTG was normal
in control and 3% thin meconium cases had suspicious
findings. (p-0.003227).A similar significant result was
also reported in studies of Soni e et al.; [15] and Gupta
SN et al.; [14]. There were more operative delivery in

thick meconium cases when compared to thin
meconium and control group.( p-value between A and
C-.2391,B and C-<0.05, A and B<0.002.A similar
significant result was also reported in studies of Patil
KP et al.; [16] and Rokade et al.;[17]. Our study
showed significant difference for apgar scores at 1
minute in study and control group showing babies with
thick meconium were at highest risk (p<0.05).on the
contrary apgar score at 5 minute did not show any
significant difference.(p>0.05). A similar significant
result was also reported in studies of Gupta SN et al.;
[14] and Jeena S et al.; [18].

Birth asphyxia was present in 6(16.6%) in
thick meconium, 1(2.7. %) each in thin meconium and
clear liquor (p-<0.05). Meconium below vocal cords
and meconium aspiration syndrome was present in
6(16.6%) of thick meconium and none in thin
meconium and control group. There were 2 (5.5%)
neonatal mortality in thick meconium and none in thin
meconium and control group. A similar significant
result was also reported in studies of Duhan N et al.;
[19] and Mundhra R et al.; [20].

CONCLUSION
Both mode of delivery and fetal outcome were
affected by the presence of thick meconium stained
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liquor as compared to clear and thin MSL. So presence
of thick meconium should be monitored closely and
additional monitoring facilities such as CTG if available
could guide the obstetrician to decide the mode of
delivery and any other necessary intervention on time.
Thick MSAF in presence of low APGAR score is
directly responsible for high neonatal morbidity and
mortality.
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