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Abstract:

Introduction: Meconium-stained amniotic fluid (MSAF) is a common complication in term
and post-term pregnancies and may indicate fetal distress, increasing the risk of meconium
aspiration syndrome (MAS) and other neonatal complications. This study aims to evaluate the
risk factors for meconium-stained liquor and assess the outcomes of neonates born with
meconium-stained amniotic fluid.

Methodology: This observational study was conducted over 12 months at Patna Medical
College and Hospital, involving 200 pregnant women with MSAF. Maternal data were
collected, including age, parity, gestational age, and pregnancy complications. Neonatal
outcomes, such as Apgar scores, NICU admissions, and the incidence of MAS, were recorded.
Statistical analysis was performed using chi-square tests and logistic regression, with a
significance level set at p<0.05.

Results: Of the 200 participants, 40% of neonates exposed to thick meconium had Apgar
scores below 7 at 1 minute, and 25% required NICU admission. MAS occurred in 20% of cases
with thick meconium, compared to 3% in those with thin meconium. Neonatal death was
observed in 5% of thick meconium cases. Additionally, cesarean sections were associated with
poorer neonatal outcomes, including lower Apgar scores and higher NICU admission rates,
compared to vaginal deliveries.

Conclusion: Thick meconium-stained amniotic fluid is associated with significantly worse
neonatal outcomes, including higher rates of MAS, NICU admissions, and neonatal deaths.
Cesarean sections were linked to poorer outcomes compared to vaginal deliveries. Early
detection and timely management of pregnancies complicated by meconium-stained liquor are
crucial to improving neonatal outcomes.

Recommendation: Vaginal delivery should be considered when feasible, and close monitoring
of neonates born through MSAF is essential. Further studies are recommended to refine
management strategies for reducing complications associated with thick meconium-stained
liquor.

Khare et al. International Journal of Medical and Biomedical Studies

pg. 68


http://www.ijmbs.info/
https://doi.org/10.32553/ijmbs.v8i4.2881

International Journal of Medical and Biomedical Studies

0-ISSN: 2589-8698, p-ISSN: 2589-868X

Keywords: Meconium-Stained Amniotic Fluid, Neonatal Outcomes, Meconium Aspiration

Syndrome, Cesarean Delivery, Vaginal Delivery.

This is an Open Access article that uses a funding model which does not charge readers or their institutions for access and
distributed under the terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0) and the
Budapest Open Access Initiative (http://www.budapestopenaccessinitiative.org/read), which permit unrestricted use,
distribution, and reproduction in any medium, provided original work is properly credited.

Introduction:

Meconium-stained amniotic fluid (MSAF)
is a condition characterized by the presence
of meconium, the first stool of the fetus, in
the amniotic fluid [1]. It is a relatively
common occurrence, affecting
approximately 10-20% of all pregnancies,
particularly at or beyond term. The
presence of meconium in the amniotic fluid
has long been associated with fetal distress,
as meconium passage is often triggered by
fetal hypoxia or other forms of stress in
utero [2]. While it can be a normal
physiological process, especially in post-
term pregnancies, meconium staining is a
warning sign in many cases and can be
associated with a variety of maternal and
fetal risk factors [3]. The condition can lead
to serious complications for the neonate,
particularly when meconium is aspirated
into the lungs during delivery, resulting in
meconium aspiration syndrome (MAS) [4].
Meconium is typically sterile and is made
up of amniotic fluid, intestinal secretions,
bile, and epithelial cells. In utero, the fetus
may pass meconium as a response to
various stimuli, including fetal hypoxia,
vagal stimulation, or even as part of normal
gastrointestinal maturation in the later
stages of pregnancy [5,6]. Meconium-
stained liquor is classified based on the
consistency and amount of meconium in the
fluid, ranging from thin to thick. Thick
meconium, in particular, poses a higher risk
of meconium aspiration syndrome, a
serious respiratory condition that occurs
when the newborn inhales meconium-
stained fluid into the lungs during or shortly
after birth. MAS can lead to severe
respiratory distress, requiring intensive
medical interventions, and may also result
in long-term complications such as
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persistent pulmonary hypertension and
neurological damage [7,8].

Several maternal and fetal risk factors have
been associated with the passage of
meconium into the amniotic fluid. Maternal
conditions  such as  preeclampsia,
hypertension, diabetes, and infections can
increase the likelihood of fetal stress and
subsequent meconium passage. Prolonged
labor, post-term pregnancy (pregnancy
lasting beyond 41 weeks), and intrauterine
growth restriction (IUGR) are also
recognized risk factors [9.10].
Additionally, fetal distress, as indicated by
abnormal fetal heart rate patterns, may
contribute to the presence of meconium in
the amniotic fluid. In some cases, the
absence of immediate delivery after
detecting MSAF may further exacerbate
risks for both the mother and the infant
[11,12].

The outcomes for neonates born through
meconium-stained amniotic fluid can vary
widely, depending on the severity of the
condition and the management strategies
employed during labor and delivery. In
mild cases, neonates may not experience
any significant complications, while in
severe cases, especially when meconium
aspiration occurs, there is a risk of
respiratory distress, pulmonary
complications, infection, and long-term
developmental issues [13]. Neonatal
resuscitation, mechanical ventilation, and
even extracorporeal membrane
oxygenation (ECMO) may be required in
severe instances of MAS. However, early
identification of at-risk pregnancies and
timely interventions, such as amnioinfusion
or cesarean delivery in cases of fetal
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distress, can improve neonatal outcomes
[14].

Given the potential risks associated with
meconium-stained amniotic fluid,
understanding the underlying maternal and
fetal risk factors, as well as the outcomes
for neonates exposed to meconium in utero,
is essential for improving perinatal care.
Appropriate management strategies during
labor and delivery, along with prompt
neonatal assessment and treatment, play
critical roles in minimizing adverse
outcomes [15].

The aim of this study is to analyze the risk
factors associated with meconium-stained
liquor and assess the outcomes of neonates
born in the presence of meconium-stained
amniotic fluid.

Methodology
Study Design

This study was an observational study
conducted over 12 months. The aim was to
evaluate the risk factors associated with
meconium-stained liquor and assess the
outcomes of neonates born in the presence
of meconium-stained amniotic fluid.

Study Setting

The study was conducted at the Department
of Obstetrics and Gynecology, Patna
Medical College and Hospital (PMCH),
Bihar, India. Data collection occurred from
I May 2023 to 1% May 2024,
encompassing 12 months. The hospital is a
tertiary care facility, providing care for
high-risk pregnancies and serving a large
population of patients.

Participants

A total of 200 pregnant women who
presented with meconium-stained amniotic
fluid during labor were included in the
study. The neonates born to these women
were also evaluated for outcomes.

Inclusion and Exclusion Criteria

e Inclusion Criteria:
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1. Pregnant women at term gestation (37—
42 weeks) presenting with meconium-
stained amniotic fluid during labor.

2. Singleton pregnancies.

Neonates born to these mothers were
assessed immediately after delivery for
outcomes.

o Exclusion Criteria:

1. Pregnant women with multiple
gestations.

2. Pregnancies with known congenital
anomalies.

Preterm deliveries (<37 weeks).

4. Women with a history of uterine
anomalies or previous uterine surgery.

5. Cases with incomplete data or refusal to
participate in the study.

Bias

Efforts were made to minimize bias by
ensuring that all eligible patients were
consecutively enrolled during the study
period, reducing the risk of selection bias.
Data collection was standardized, with all
investigators  following a predefined
protocol to avoid information bias.
Furthermore, multiple physicians were
involved in assessing neonatal outcomes to
provide  objective  and  consistent
evaluations, mitigating observer bias.

Data Collection and Analysis

Data were collected prospectively from all
eligible participants during labor and after
delivery.  Maternal  data, including
demographic information (age, parity,
gestational age, presence of pregnancy
complications), and intrapartum factors
(mode of delivery, duration of labor, and
fetal distress), were recorded. Details
regarding the meconium staining (thin or
thick) were also noted. Neonatal outcomes
were assessed immediately after delivery
and included Apgar scores at 1 and 5
minutes, birth  weight, need for
resuscitation, and admission to the neonatal
intensive care unit (NICU). Additionally,
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any cases of meconium aspiration
syndrome (MAS) were documented.

Statistical Analysis

Data were entered and analyzed using
statistical software such as SPSS version
25.0. Descriptive statistics, such as means,
percentages, and frequencies, were
calculated for demographic data, maternal
risk factors, and neonatal outcomes. Chi-
square tests were used to determine the
association between maternal factors and
meconium-stained amniotic fluid and
between meconium staining and neonatal
outcomes. A p-value of <0.05 was
considered statistically significant. Logistic
regression analysis was performed to
identify independent risk factors associated
with adverse neonatal outcomes, adjusting
for potential confounders.

Ethical Considerations

Ethical approval for the study was obtained
from the Institutional Ethics Committee of
Patna Medical College and Hospital prior to
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the commencement of the study. Written
informed consent was obtained from all
participants after explaining the study
objectives, procedures, and potential risks.
All data collected during the study were
kept confidential and used only for research
purposes.

Results

A total of 200 pregnant women with
meconium-stained amniotic fluid and their
neonates were included in this study. The
mean maternal age was 28.3 + 4.5 years,
with a mean gravidity of 2.3 + 1.1. The
average gestational age at delivery was 39.5
+ 1.2 weeks, indicating most pregnancies
were either term or post-term. Preeclampsia
was observed in 25% of the cases, while
18% of the pregnancies were post-term.
Prolonged labor was reported in 30% of the
women, and fetal distress was noted in
40%. Regarding the mode of delivery, 55%
of the women had vaginal deliveries, while
45% underwent cesarean sections.

Table 1: Maternal Demographics and Risk Factors

Parameter Value
Age (years) 283 +4.5
Gravidity 23+1.1
Gestational Age (weeks) 305+1.2
Preeclampsia (%) 25%
Post-term Pregnancy (%) 18%
Prolonged Labor (%) 30%

Fetal Distress (%) 40%
Mode of Delivery (Vaginal: C-section) | 55% : 45%

Neonates born through meconium-stained
amniotic fluid were categorized based on
the thickness of the meconium (thin or
thick), and the outcomes were analyzed
accordingly. Neonates exposed to thick
meconium had poorer outcomes compared
to those exposed to thin meconium. Apgar
scores of less than 7 at 1 minute were seen
in 40% of neonates with thick meconium
and 15% with thin meconium. Similarly, at
5 minutes, 15% of neonates with thick
meconium had Apgar scores below 7, while
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only 3% of neonates with thin meconium
did. NICU admission was required in 25%
of cases with thick meconium compared to
5% with thin meconium. The incidence of
meconium aspiration syndrome (MAS) was
higher in neonates born through thick
meconium  (20%) compared to thin
meconium (3%). Neonatal death occurred
in 5% of cases with thick meconium, while
no deaths were reported in the thin
meconium group.
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Table 2: Neonatal Outcomes Based on Meconium Staining

Neonatal Outcome Thin Meconium (%) | Thick Meconium (%)
Apgar score <7 at | minute 15% 40%
Apgar score <7 at 5 minutes 3% 15%
NICU Admission 5% 25%
Meconium Aspiration Syndrome (MAS) | 3% 20%
Neonatal Death 0% 5%
When comparing neonatal outcomes vaginally. NICU admissions were required

between vaginal and cesarean deliveries,
neonates born through cesarean sections
had poorer outcomes overall. Apgar scores
of less than 7 at 1 minute were observed in
35% of neonates delivered via cesarean
section compared to 25% of those delivered
vaginally. At 5 minutes, 10% of neonates
delivered by cesarean section had Apgar
scores below 7, compared to 5% delivered

for 20% of neonates delivered via cesarcan,
while only 10% of vaginally delivered
neonates required NICU care. The
incidence of MAS was also higher in
neonates delivered by cesarean (15%)
compared to vaginal deliveries (5%).
Neonatal deaths occurred in 3% of cesarean
deliveries, while no deaths were recorded in
vaginal deliveries.

Table 3: Comparison of Neonatal Outcomes by Mode of Delivery

Neonatal Outcome Vaginal Delivery (%) | Cesarean Delivery (%)
Apgar score <7 at | minute 25% 35%

Apgar score <7 at 5 minutes 5% 10%

NICU Admission 10% 20%

Meconium Aspiration Syndrome (MAS) | 5% 15%

Neonatal Death 0% 3%

The study showed that thick meconium-
stained amniotic fluid was associated with
significantly poorer neonatal outcomes,
including lower Apgar scores, higher rates
of NICU admissions, increased incidence
of MAS, and neonatal deaths. Cesarean
sections were also associated with worse
neonatal outcomes compared to vaginal
deliveries. These findings highlight the
importance of early identification and
management  of  pregnancies  with
meconium-stained amniotic  fluid to
optimize neonatal outcomes.

Discussion

This study observed that 40% of neonates
born through thick meconium-stained
amniotic fluid had an Apgar score of less
than 7 at 1 minute, and 25% required NICU
admission. Additionally, the incidence of
meconium aspiration syndrome (MAS) was
significantly higher in neonates exposed to
thick meconium (20%) compared to thin

Khare et al.

meconium (3%). Furthermore, the mode of
delivery influenced neonatal outcomes,
with 35% of cesarean-delivered neonates
having an Apgar score below 7 at 1 minute,
compared to 25% of those delivered
vaginally. Neonatal deaths were also higher
in the cesarean group (3%) than in the
vaginal delivery group, where no deaths
were recorded.

The study demonstrated that thick
meconium-stained amniotic  fluid s
associated  with  significantly  worse
neonatal outcomes, including lower Apgar
scores, higher rates of NICU admissions,
and increased occurrence of MAS [16].
This suggests that the severity of meconium
staining plays a critical role in the
immediate health of the neonate, with thick
meconium posing a greater risk for
complications.  Additionally, cesarean
section deliveries were linked to poorer
neonatal outcomes compared to vaginal
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deliveries, suggesting that the mode of
delivery may impact the ability to
effectively manage and clear meconium
during delivery [17].

The findings of this study are consistent
with previous research that has identified a
strong association between thick meconium
and adverse neonatal outcomes. Studies
such as those conducted by Wiswell et al.
and Gelfand et al. have reported similar
rates of MAS and low Apgar scores in
neonates born through thick meconium-
stained fluid. The increased rate of NICU
admissions and MAS in this study aligns
with earlier research, which highlighted the
risks associated with meconium aspiration
and the need for intensive respiratory
support in affected neonates. The
comparison of neonatal outcomes by mode
of delivery also reflects findings from
studies by Mehta et al., which reported a
higher prevalence of complications in
neonates delivered via cesarean section in
the presence of MSAF [21,22,23].

Several factors could explain these results.
Thick meconium is more likely to lead to
aspiration during delivery, increasing the
risk of MAS and respiratory complications.
Meconium aspiration may occur either
before or during delivery, leading to airway
obstruction, chemical pneumonitis, and
secondary infections [18]. In neonates
exposed to thick meconium, the risk of
compromised respiratory function is
heightened, resulting in lower Apgar scores
and the need for NICU admissions.
Additionally, neonates born via cesarean
section may be at higher risk of adverse
outcomes because of the lack of labor-
associated physiological mechanisms that
help clear meconium from the airways,
such as fetal thoracic compression during
vaginal delivery [19].

Vaginal delivery might facilitate the
expulsion of meconium from the lungs
through the natural squeezing of the fetal
thorax during passage through the birth
canal, which may explain the better
neonatal outcomes observed in vaginally
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delivered neonates. However, cesarean
sections are often performed in cases of
fetal distress, which might partly explain
the worse outcomes in neonates delivered
this way, as the indication for cesarean
could itself reflect a higher risk scenario for
the fetus [20]. This study underscores the
importance of early detection of thick
meconium-stained amniotic fluid and the
need for timely and appropriate
interventions to mitigate risks to the
neonate. The findings also suggest that
whenever possible, vaginal delivery should
be preferred for cases of MSAF, provided
that fetal distress is not severe, to
potentially improve neonatal outcomes.

Conclusion

This study concludes that thick meconium-
stained amniotic  fluid significantly
increases the risk of adverse neonatal
outcomes, including low Apgar scores,
higher rates of NICU admissions,
meconium  aspiration syndrome, and
neonatal mortality. Cesarean sections were
associated with poorer neonatal outcomes
compared to vaginal deliveries, possibly
due to the lack of natural mechanisms that
aid in clearing meconium during labor.
Early identification of pregnancies at risk,
prompt management during labor, and
careful postnatal monitoring of neonates
exposed to meconium are critical in
reducing neonatal complications and
improving overall outcomes.
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