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ABSTRACT
Background: Meconium-stained amniotic fluid (MSAF) is a common obstetric finding associated with increased perinatal morbidity 
and mortality. It may indicate fetal distress, placental insufficiency, or physiological gastrointestinal maturation in term pregnancies. 
Early recognition of maternal and intrapartum risk factors is important for timely intervention and improved neonatal outcomes.
Objective: To identify risk factors associated with meconium-stained liquor and evaluate neonatal outcomes among deliveries 
complicated by MSAF.
Methods: A prospective observational study was conducted over two years (January 2024 to January 2026) in 100 women with 
meconium-stained liquor during labor. Maternal demographic data, obstetric risk factors, intrapartum variables, mode of delivery, 
and neonatal outcomes were recorded. Statistical analysis was performed using SPSS version 24. Chi-square test was used, and p < 
0.05 was considered significant.
Results: Postdated pregnancy (32%), pregnancy-induced hypertension (18%), oligohydramnios (16%), and prolonged labor (14%) 
were the commonest risk factors. Thick meconium was present in 42% cases and was significantly associated with low Apgar score at 
5 minutes (p=0.01), meconium aspiration syndrome (p=0.003), NICU admission (p=0.002), and cesarean delivery (p=0.02). Overall 
NICU admission rate was 24%, while meconium aspiration syndrome occurred in 12% neonates.
Conclusion: Meconium-stained liquor is strongly associated with postdated pregnancy and hypertensive disorders. Thick meconium 
significantly increases adverse neonatal outcomes. Prompt intrapartum monitoring and early neonatal resuscitation are essential to 
reduce morbidity.
Keywords: Intrapartum monitoring, Neonatal resuscitation, Morbidity, Thick meconium.
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In t r o d u c t i o n

About 10–20% of all deliveries, especially in term and post-
term pregnancies, result in meconium-stained amniotic fluid 
(MSAF), a common obstetric complication. Meconium is a 
thick, greenish-black, sterile substance made up of water, 
lanugo, mucus, bile pigments, and fetal intestinal epithelial 
cells. Meconium passage in utero might be pathogenic as 
a result of hypoxia and vagal activation, or physiological 
as a result of fetal gastrointestinal maturation(1). Because 
meconium is linked to more problems for mothers and 
newborns and may indicate underlying fetal impairment, 
its presence in amniotic fluid is clinically significant.  
MSAF is more common in pregnancies accompanied by 
placental insufficiency, oligohydramnios, intrauterine 
growth restriction, pregnancy-induced hypertension, 
diabetes, and delayed labor. Its frequency increases with 
increasing gestational age(2). 

The anal sphincter may relax in response to 
intrapartum fetal distress, allowing meconium to enter 
the liquor. Depending on its consistency, meconium can 

be categorized as thin or thick; thick meconium has a 
stronger correlation with fetal hypoxia and aspiration risk, 
making it more clinically significant. Adverse outcomes 
such poor Apgar score, respiratory distress, meconium 
aspiration syndrome, neonatal sepsis, NICU admission, and, 
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in extreme situations, perinatal mortality are more likely 
to occur in newborns born through meconium-stained 
liquor. Aspirating meconium-contaminated fluid prior to, 
during, or right after birth causes meconium aspiration 
syndrome, which can cause pulmonary hypertension, 
chemical pneumonitis, airway obstruction, and surfactant 
inactivation(3).

MSAF is still a problem in obstetric practice, 
particularly in countries with low resources, despite 
improvements in intrapartum fetal monitoring and 
newborn care. Early prediction, suitable monitoring, and 
prompt intervention can all be aided by the identification 
of maternal and labor-related risk factors. Over the 
course of two years, from January 2024 to January 
2026, the current study was conducted to examine the 
common risk factors associated with meconium-stained 
liquor and to assess neonatal outcomes in pregnancies 
complicated by meconium-stained amniotic fluid. The 
results could lead to better newborn outcomes and perinatal 
care techniques(4).

Me t h o d s

Study Design: Prospective observational study.
Study Period: January 2024 to January 2026.
Sample Size: 100 women with meconium-stained liquor 
during labor.
Setting: Tertiary care obstetrics unit.

Inclusion Criteria
•	 Singleton pregnancy 
•	 Cephalic presentation 
•	 Gestational age ≥37 weeks 
•	 Meconium-stained amniotic fluid during labor 

Exclusion Criteria
•	 Congenital fetal anomalies 
•	 Multiple pregnancy 
•	 Preterm labor 
•	 Intrauterine fetal demise 

Data Collected
Maternal age, parity, gestational age, risk factors, type of 
meconium (thin/thick), CTG changes, mode of delivery, 
Apgar score, NICU admission, meconium aspiration 
syndrome.

Statistical Analysis
Data analyzed using SPSS version 24. Chi-square/Fisher 
exact test applied. p <0.05 significant.

Table 1: Maternal Risk Factors for MSAF (n=100)

Risk factor Frequency Percentage

Postdated pregnancy 32 32%
PIH 18 18%
Oligohydramnios 16 16%
Prolonged labor 14 14%
Gestational diabetes 10 10%
No identifiable factor 10 10%

Table 2: Type of Meconium and Mode of Delivery
Type of 
meconium Vaginal Instrumental Cesarean Total p-value

Thin (58) 34 6 18 58
Thick (42) 12 8 22 42 0.02

Table 3: Neonatal Outcome by Type of Meconium

Outcome Thin (58) Thick (42) p-value

Low Apgar <7 at 5 min 6 14 0.01
NICU Admission 8 16 0.002
MAS 2 10 0.003

Neonatal Sepsis 1 4 0.09

Table 4: Gestational Age and MSAF Severity

Gestational Age Thin Thick Total p-value

37–40 weeks 42 18 60
>40 weeks 16 24 40 0.01

Figure 1: Risk factors for Meconium stained liquor
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Di s c u s s i o n 
The present prospective study was conducted to evaluate 
the risk factors associated with meconium-stained liquor 
and to assess neonatal outcomes among 100 deliveries 
complicated by meconium-stained amniotic fluid over 
a two-year period. Meconium-stained liquor remains 
an important obstetric concern because it is frequently 
associated with fetal distress, increased operative delivery, 
and neonatal morbidity. The findings of this study 
demonstrated that postdated pregnancy, pregnancy-induced 
hypertension, oligohydramnios, and prolonged labor were 
the most common associated risk factors. In addition, 
thick meconium was significantly associated with adverse 
neonatal outcomes including low Apgar score, NICU 
admission, and meconium aspiration syndrome(5).

Postdated pregnancy was the leading risk factor, 
identified in 32% of cases. This is consistent with previous 
evidence showing that the incidence of meconium passage 
increases with advancing gestational age, particularly 
beyond 40 weeks. As pregnancy continues beyond term, 
placental insufficiency and reduced amniotic fluid volume 
may lead to chronic fetal stress and relative hypoxia, thereby 
increasing vagal stimulation and fetal bowel peristalsis. 
Physiological maturation of the fetal gastrointestinal tract 
may also contribute to meconium passage in post-term 
fetuses(6).

Pregnancy-induced hypertension was present in 18% 
of cases and represented another important contributor. 
Hypertensive disorders impair uteroplacental perfusion, 
resulting in reduced oxygen delivery to the fetus and chronic 
fetal stress, which may precipitate passage of meconium. 
Oligohydramnios, observed in 16% of cases, may intensify 
umbilical cord compression during labor and increase the 
concentration of meconium in the liquor, making staining 
more pronounced. These findings emphasize the need for 
close antenatal surveillance in high-risk pregnancies(7).

In the present study, thick meconium was observed in 
42% of cases and was significantly associated with cesarean 
delivery (p=0.02). Thick meconium often raises concern 
regarding fetal compromise, abnormal cardiotocography, 
and aspiration risk, resulting in a lower threshold for 
operative intervention. However, mode of delivery should 
always be individualized based on fetal condition and labor 
progress(8).

Neonatal outcomes were notably worse in the thick 
meconium group. Low Apgar score at 5 minutes occurred 
significantly more frequently (p=0.01), suggesting 
intrapartum compromise or delayed neonatal adaptation. 
NICU admission was required in 24% of neonates overall 

Figure 3: NICU admission by Meconium type

Figure 2: Types of Meconium

Figure 4: Meconium aspiration syndrome by Meconium type
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and was significantly higher in the thick meconium group 
(p=0.002), reflecting the need for respiratory support 
and close observation. Meconium aspiration syndrome 
developed in 12% of neonates and was strongly associated 
with thick meconium (p=0.003). MAS remains one of the 
most serious complications of MSAF and may cause airway 
obstruction, chemical pneumonitis, surfactant inactivation, 
and pulmonary hypertension(9).

Although neonatal sepsis was more common in 
thick meconium cases, the association was not statistically 
significant (p=0.09), possibly due to the limited sample 
size. The strengths of this study include prospective 
data collection and focused evaluation of maternal and 
neonatal outcomes. However, limitations include single-
center design, modest sample size, lack of a non-MSAF 
comparison group, and absence of long-term neonatal 
follow-up(10).

Overall, the findings indicate that meconium-stained 
liquor, particularly thick meconium, is an important marker 
of adverse perinatal outcome. Enhanced monitoring 
of postdated and high-risk pregnancies, timely labor 
management, and coordinated obstetric-neonatal care can 
significantly improve neonatal prognosis(11).

Co n c lu s i o n 
Meconium-stained amniotic fluid remains a significant 
obstetric concern because of its association with fetal 
compromise and adverse neonatal outcomes. In the present 
study of 100 cases over two years, postdated pregnancy, 
pregnancy-induced hypertension, oligohydramnios, and 
prolonged labor were the most common risk factors 
associated with meconium-stained liquor. These findings 
highlight the importance of vigilant antenatal surveillance 
and intrapartum monitoring in high-risk pregnancies.

Thick meconium was strongly associated with 
unfavorable neonatal outcomes, including low Apgar 
scores, increased NICU admissions, higher operative 
delivery rates, and a significantly greater incidence of 
meconium aspiration syndrome. This emphasizes that 
not all meconium staining carries equal risk, and the 
consistency of meconium should be considered during labor 
management and delivery planning.

Timely recognition of fetal distress, continuous 
fetal heart rate monitoring, appropriate decision-making 
regarding mode of delivery, and availability of trained 
neonatal resuscitation teams are essential to minimize 

morbidity. Early neonatal assessment and prompt 
respiratory support further improve outcomes.

In conclusion, meconium-stained liquor, especially 
thick meconium, should be managed as a high-risk 
intrapartum condition. Strengthening obstetric and 
neonatal care pathways can reduce complications and 
improve perinatal outcomes. Larger multicenter studies 
are recommended to further refine risk stratification and 
evidence-based management strategies.
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