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ABSTRACT

Background: Meconium passage in new born is a developmentally programmed event normally occurring within the
first 24 to 48 hours after birth. Intrauterine meconium passage in near-term or term fetuses has been associated with
fetomaternal stress factor like hypoxia and infection independent of fetal maturity. The incidence of meconium
stained amniotic fluid is 1-18%. The objective of this study was to correlate the presence of meconium in amniotic
fluid with perinatal outcome.

Methods: A total of 300 women were taken in the study, out of which 54 cases 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 as outcome variables.

Results: The incidence of meconium stained liquor was 18%.Fetal heart rate abnormalities were seen more often with
thick meconium (62.5%) than with thin meconium (15.8%) which was statistically significant. In the present study
there was a good correlation between APGAR score and MAS, 3 neonates with thick meconium in the severely
asphyxiated group had MAS. No babies with APGAR >7 had MAS. Neonatal morbidity due to MAS was seen in 3
(18.8%) cases and mortality was seen in 4 (7.41%) cases.

Conclusions: The significance of meconium in amniotic fluid is a widely debated subject. Traditionally meconium
has been considered as a sign of fetal distress occurring due to hypoxia. However it is now recognized as a
manifestation of a normally maturing gastrointestinal tract. In a global sense it is still considered a marker for adverse
perinatal outcomes. 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 passage in new born is a developmentally
programmed event normally occurring within the first 24
to 48 hours after birth. Intrauterine meconium passage in
near-term or term fetuses has been associated with
fetomaternal stress factor like hypoxia and infection
independent of fetal maturity. The incidence of
meconium stained amniotic fluid is 1-18%." In the past,
meconium stained liquor was considered as a sign of fetal

distress. However, it is now recognized that in the
majority of cases meconium passage is a manifestation of
a maturing gastrointestinal tract or is the result of vagal
stimulation due to umbilical cord compression. Although
intestinal meconium appears very early in gestation
meconium stained amniotic fluid rarely occurs before 38
weeks gestational age. An association among meconium
stained liquor, fetal compromise and perinatal morbidity
is well known .However, most of the infants with
meconium in liquor do not have low APGAR, more
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acidosis or clinical illness than infants born with clear
amniotic fluid. Thus the neonatal outcome in meconium
stained liquor is generally comparable to deliveries with
clear amniotic fluid, when the fetal heart rate is normal.
Perinatal morbidity is increased in new born with
abnormal fetal heart rate. Hence the presence of
meconium in liquor calls for continuous fetal heart rate
monitoring/fetal blood sampling.® Meconium aspiration
syndrome (MAS) occurs in approximately 35% of live
births with meconium stained liquor.* 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.®

The present study was designed to study the clinical
correlation of neonatal outcome with meconium stained
amniotic fluid. Relationship of meconium stained
amniotic fluid with CTG abnormalities and mode of
delivery was also studied.

The objective of this study was clinical correlation of
neonatal outcome with meconium stained amniotic fluid,
to study the mode of delivery in meconium stained
amniotic fluid, and to study relation between meconium
staining and fetal heart rate variability.

METHODS

A prospective study of 300 cases was done between July,
2013 to June 2015 at obstetrics and gynecology
department of Sher-i-Kashmir Institute of Medical
Sciences, Soura, Srinagar, Kashmir, India. All laboring
women with singleton pregnancy at term with cephalic
presentation were found to have meconium on either
spontaneous/artificial rupture of membranes, were
enrolled for the study after obtaining written and
informed consent. Patient particulars were noted down
with regard to obstetric history, cervical dilatation and the
fetal heart rate pattern were recorded. Meconium was
graded as “thin” if there was very light green staining of
amniotic fluid and “thick” if the fluid was viscous,
tenacious and contained large amount of particulate
material. The mode of delivery and the neonatal APGAR
score at 5 minutes were recorded. Laryngoscopic
examination was done in depressed babies. If meconium
was present below the vocal cord, then endotracheal
suctioning was done. The neonate was followed up
during their stay in the hospital.

Statistical method

It is a descriptive study to see different outcome of
MSAF. All the categorical variables were analyzed with
the help of chi square test and Fisher’s exact test and all
the continuous variables were analyzed with the
independent t test. All the statistical results are discussed
with 5% level of signifance i.e p value <0.05 will be
considered significant.
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RESULTS

The data collected in this study in 300 patients is
presented in the following tables/graphs.

Table 1: Incidence of MSAF.

54 246 300

Out of 300 patients selected for the present study which
had inclusion criteria, 18% were meconium stained out of
which 38 cases had thin meconium and 16 cases had
thick meconium.

Table 2: FHR abnormality in different groups.

Cases Controls

(n=54) (246)
Present (%) 16(29.6%) 23(9.3%) 39 (13%) <0.001
Fetal CTG abnormalities were more common in MSAF
group and were noted in 29.6% of cases which is
significantly increased compared to control group with
CTG abnormalities in 9.3%. The difference was
significant with p value of <0.001.

Table 3: FHR abnormality in cases.

Thin Thick
Present (%) 6 10 16 0.00
(15.8%) (62.5%) (29.6%) 1
Absent 32 6 38
(84.2%) (37.5%) (70.4%)

Comparing the subgroups of thick and thin meconium
among the cases, it was the thick subgroup which showed
more frequent FHR abnormalities. The most common
CTG abnormality noted was Variable deceleration.
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Figure 1: FHR Abnormality in different groups.
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Table 4: Mode of delivery.

Cases Controls
(n=54) (246)
Normal 25 160 185
vaginal (46.3%) (65.0%) (61.7%)
Asst. 7 21 28 0.037
vaginal (13.0%) (8.5%) (9.3%)
LSCS 22 65 87
(40.7%) (26.4%) (29.0%)
6o
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Figure 2: Mode of delivery.

25(46.3%) patients with meconium stained amniotic fluid
had normal vaginal delivery, while in control group out
of 246, 160 (61.7%) delivered normally. Incidence of
LSCS and assisted vaginal delivery was more in
meconium stained amniotic fluid.

Table 5: Mode of delivery in MSAF cases.

Thin Thick
(n=38) (n=16)
Normal 21 4 25
vaginal  (55.3%)  (25.0%)  (46.3%)
Asst. 4 3 7
vaginal (10.5%) (18.8%) (13.0%) 0.125
13 9 22
LSCS  (3420)  (562%)  (40.7%)

On comparing the subgroups of thick and thin meconium,
it was the thick group where operative intervention was
more commonly needed. The difference between
subgroups is insignificant with p value of 0.125.
Relatively higher p value is due to low number of cases
in thick subgroup.

Table 6: Meconium first observed and mode of delivery.

Thin
Latent phase Thick
. Thin
Active phase Thick
nd Thin
27 Stage Thick

MO OF PATHNTY

MECOMUM O TECTION

Figure 3: Meconium first observed and mode of
delivery.

Low Apgar Score at 1 and 5 minutes was more prevalent
in MSAF compared to control with p value of <0.001. At
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1 minute the low APGAR score was noted in 38.9% of
MSAF cases. At 5 minutes, the low APGAR score cases
reduced to 20.4% but was much higher than controls with
strong statistical significance.

Incidence of LSCS was more in meconium stained
amniotic fluid if the meconium first appeared in latent
phase and least if meconium appeared in 2" Stage.
Moreover the LSCS incidence was much higher if the
meconium was thick irrespective of stage.

Low Apgar Score at 1 and 5 minutes was more prevalent
in MSAF compared to control with p value of <0.001. At
1 minute the low APGAR score was noted in 38.9% of
MSAF cases. At 5 minutes, the low APGAR score cases
reduced to 20.4% but was much higher than controls with
strong statistical significance.
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Table 7: APGAR Score at 1 and 5 minutes.

APGAR Status

score at 1 Cases Controls Total \I:;alue
minute (n=54) (246)
<5 21 23 44
(38.9%) (9.3%) (14.7%)
. 33 223 256 <0.001
(61.1%) (90.7%) (85.3%)
APGAR Status P
score at5 Cases Controls
minutes  (n=54)  (246) o vale
<7 11 12 23
(20.4%)  (4.9%) (7.7%)
. 43 234 277 <0.001
(79.6%) (95.1%) (92.3%)

Table 8: APGAR score at 1 and 5 minutes in MSAF.

APGAR Cases(n=54

P
score at 1 . .
minute Thin Thick Total value
<5 12 9 21
(31.6%) (56.2%) (38.9%)
>5 26 7 33 0.09
(68.4%) (43.8%) (61.1%)
APGAR Cases(n=54) p
score at5 . .
minutes Thin Thick Total value
<7 5 6 11
(13.2%) (37.5%) (20.4) 0.04
>7 33 10 43 3
(86.8%) (62.5%) (79.6%)
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Figure 4: APGAR Score at 1 minute.

Low Apgar score at 1 and 5 minutes is noted in MSAF
and is more often noted in cases with thick meconium.
Low APGAR score was noted in 56% and 37.5% at 1 and
5 minutes respectively in cases with thick meconium
compared to cases with thin meconium with low APGAR
score in 31.6% and 13% at 1 and 5 minutes respectively
which is statistically significant (p value of 0.043).
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Figure 5: APGAR Score at 5 minutes.
Table 9: Requirement for Oropharangeal Suction.

Oropharangeal Controls

[0)
suction Cases (%) (%) P value
Required 32 (59.26) 46 (18.7) <0001
Not required 22 (40.74) 200 (81.3) '

Oropharangeal suction was done in 32 babies (59.26%) in
cases against 46 babies (18.70%) in control group with a
p value <0.001. Oropharangeal suction was done in all
the babies with thick meconium. Among the thin
meconium cases and controls, Oropharangeal suction was
done only in those babies who were relatively depressed.

Table 10: Incidence of NICU Admission.

Status
NICU B
. Cases Controls | [facll
admission (n=53) (245 value
13 14 27
Needed 245%) (57%)  (91%) <00
Not needed 40 231 271 01
(75.5%)  (94.3%)  (90.9%)

NICU admission was frequent in cases and was needed in
24.5% of cases compared to 5.7% of controls. The
difference is highly significant with p value of <0.001.

Table 11: NICU admission in cases.

NICU Type of meconium
admission Thin Thick
6 7 13
Needed  (15800)  (46.7%)  (24.5%)
voeded 32 8 40 noe
(84.2%)  (53.3%) (75.5%)

On comparing the thin and thick subgroups, it was the
thick subgroup with high incidence of NICU admission.
Nearly half of the cases with thick meconium needed
NICU admission and only 15.8 % of cases with thin
meconium needed NICU admission.

Perinatal complications was seen in 13 cases out of which
3 developed MAS ,6 developed HIE,2 babies developed
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sepsis,1 needed mechanical complications and 1 was a
fresh still birth.

There were 4 neonatal births, 3 in thick meconium and 1
in thin meconium group. Causes of death were MAS,
HIE, persistent pulmonary hypertension, cardiac failure,
disseminated, intravascular, coagulation, and
pneumothorax.

DISCUSSION

In the present observational study, various parameters
were assessed to find out effect of meconium stained
liqguor on mode of delivery and immediate fetal outcome.
Three hundred pregnant women were enrolled in the
study randomly fulfilling the inclusion criteria. Liquor
characteristics were closely observed and women who
had meconium stained liquor were labeled as cases and
the rest were labeled controls. 54 out of 300 women had
MSAF in our study which amounts to 18% incidence.
Similar results were found in a study by Swain et al.® In
our study mean gestational age of cases was higher than
controls (p=0.16). Mean gestational age of cases and
controls is 39.73+/-1.2 weeks and 39.18+/-2.8 weeks
respectively similar to findings of Khatun et al, Rosario et
al, Mundhra et al.”®

Fetal CTG abnormalities were more common in cases
and were noted in 29.6% cases compared to 9.3% of
controls in our study (p=<0.001). Our findings were
consistent with findings of Gupta et al, Mundhra et al,
Odongo.***

In our study, 40.7% of cases were delivered by LSCS,
46.3% by normal vaginal route and 13% needed
instrumental delivery. In the control group, 65%
delivered by normal vaginal route and LSCS was done in
26.4%. The incidence of LSCS was higher in cases (p=
0.037). Among the cases, the patients with thick
meconium had higher incidence of LSCS (56.2%) than in
patients with thin meconium (34.2%). Instrumental
delivery was also more common in cases with thick
meconium (18.8%) than cases with thin meconium
(10.5%). Normal vaginal delivery occurred in only 25%
of cases with thick meconium whereas 55.3% of cases
with thin meconium were delivered by normal vaginal
route. The reason for higher incidence of LSCS in our
study among the cases was because of associated
abnormal CTG findings especially in patients with thick
meconium. Similar results were noted by Gupta et al,

Naqvi et al, Khatun et al, Wong SF et al, Mundhra et
a|.7,9,10,12,13

Apgar score was noted in all the babies at 1 minute and 5
minutes and resuscitation was done in non-vigorous
babies with low APGAR score. One baby in each group
had APGAR score of 0 at birth and after resuscitation in
our study. Low APGAR score at 1 and 5 minutes was
significantly more frequent in cases than controls with
(p=<0.001). In our study, low APGAR score at 1 minute

International Journal of Reproduction, Contraception, Obstetrics and Gynecology

occurred in 38.9% cases against 9.3% in controls whereas
at 5 minutes 20.4% of cases had low APGAR score
against 4.9% in controls(p=<0.001). our findings were
consistent with findings by Gregory et al, Gupta et al. In
our study, one minute Apgar score was less than 5 in
31.6% of thin meconium group and 56.2 % in thick
meconium group whereas 5 minute Apgar score was less
than 7 in 13.2% of thin meconium group and 37.5 % in
thick meconium (p=0.043).2°** Similarly, Tayade S,
Altshuler et al.™® Oropharangeal suction was done in 32
babies (59.26%) in cases against 46 babies (18.70%) in
control group in our study (p=< 0.001). Oropharangeal
suction was done in all the babies with thick meconium.
Swain et al in their study performed oropharangeal
suction in all cases,similar to findings of Khatun et al,
Mundhra et al. In a study by Odongo et al there was no
significant difference in the mean 24.5% of the cases
were admitted in NICU whereas 75.5% of the cases did
not require NICU admission in our study.*** Among
controls only 5.7% needed NICU admission and 94.3%
were asymptomatic at birth (p=< 0.001). In a study by
Mundhra et al 80% of babies among cases were
asymptomatic at birth as compared to 93.16% babies in
the controls group (p=<0.0001)."

Infants with MSAF had low Apgar scores at birth and
21.21% cases needed intensive care unit admissions
against 8.42% in controls almost in close agreement with
our study. On comparing the thin and thick MSAF cases,
the thick meconium subgroup had high incidence of
perinatal morbidity and 46.7% cases needed NICU
admission against 15.8% babies in the cases with thin
meconium. Our findings were similr to findings of Goud
et al.™® In our study, 24.1% of babies in cases developed
perinatal complications against 6.1% of babies in control
group (p=0.001). Subgroup with thick meconium had
higher perinatal complications than thin subgroup
(p=0.042). Complication rate was 6.1% in babies of
control group against 15.8% in thin meconium cases and
43.8% in thick meconium cases.

Tayade S et al MAS incidence in MSAF cases in our
study was 5.6% and was noted only in cases with thick
meconium.” In thick meconium subgroup, MAS was
most common complication and 18.8% of the babies in
thick subgroup developed it as a complication. Rossi et al
incidence of MAS is varied in different studies. Swain et
al, Gupta et al, Naqvi et al.*****" In our study, perinatal
asphyxia with HIE as a complication was seen in 11.1%
of babies in cases against 3.7% of babies in controls.

In study by Gupta et al, Swain et al noted HIE in 6.66%
of the cases similar to findings of Khatun et al.®"'°
Comparing the mortality of the babies in cases and
controls in our study, it was higher in the cases being
7.4% against 2.03% in controls. In the thick meconium
subgroup, it was much higher whereas neonatal mortality
of thin meconium subgroup (2.63%) and controls
(2.03%) was similar to, Khatun et al, Gupta et al.”*°
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CONCLUSIONS

From this study it is evident that meconium staining is a
commonly observed phenomenon. As the presence of
thick meconium is associated with increased perinatal
morbidity and mortality, its presence should not be
overlooked. The presence of meconium becomes more
significant when it is associated with fetal heart rate
abnormalities. Meconium aspiration syndrome is a
significant cause of perinatal morbidity and mortality,
which can be reduced by early detection, prompt delivery
and neonatal resuscitation.
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