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Abstract 
Background: Meconium-stained amniotic fluid (MSAF) is a frequent finding during labor, especially in term and 
post-term pregnancies, and is often associated with increased risk of perinatal complications. Timely diagnosis 
and appropriate intrapartum management are essential to prevent adverse maternal and neonatal outcomes. 
Objectives: To evaluate the maternal and perinatal outcomes associated with meconium-stained amniotic fluid 
and to assess the correlation between the grade of meconium and neonatal morbidity in a tertiary care setting. 
Methods: This prospective observational study was conducted at the Department of Obstetrics and Gynecology 
of tertiary care hospital. A total of 150 pregnant women with singleton term pregnancies and evidence of MSAF 
during labor were included. MSAF was graded as thin or thick. Maternal outcomes such as mode of delivery and 
complications, and neonatal outcomes including APGAR scores, need for resuscitation, NICU admission, and 
occurrence of meconium aspiration syndrome (MAS) were analyzed. 
Results: Among the 150 cases, [90] 60 % had thin meconium and [60] 40% had thick meconium. The rate of 
cesarean delivery was higher in the thick meconium group ([29] 48.3 %) compared to the thin group (22 [24.4]). 
Neonatal outcomes such as low APGAR scores at 1 and 5 minutes, NICU admissions, and MAS were significantly 
more common in the thick meconium group (p < 0.05). Maternal complications were not significantly different 
between the two groups. 
Conclusion: Meconium-stained amniotic fluid, particularly when thick, is associated with increased risk of 
adverse neonatal outcomes, necessitating close intrapartum monitoring and timely obstetric intervention. Early 
identification and appropriate neonatal care can significantly improve perinatal outcomes. 
Keywords: Meconium-Stained Amniotic Fluid, Perinatal Outcome, Maternal Outcome, Meconium Aspiration 
Syndrome, NICU Admission, Cesarean Section. 
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Introduction 

Meconium-stained amniotic fluid (MSAF) is a 
frequent finding in labor and delivery units, 
especially in term and post-term pregnancies. The 
incidence of MSAF ranges from 12% to 16% of all 
deliveries and increases with advancing gestational 
age, reaching up to 25% beyond 42 weeks of 
gestation [1, 2]. While the passage of meconium in 
utero may be a physiological sign of gastrointestinal 
maturity in the fetus, it is often regarded as a 
potential indicator of fetal hypoxia and distress [3, 
4]. 

Meconium is the earliest stool of the fetus and 
consists of desquamated epithelial cells, bile 
pigments, amniotic fluid, mucus, and intestinal 
secretions [5]. Its presence in the amniotic fluid may 
lead to complications ranging from non-reassuring 
fetal heart rate patterns and operative deliveries to 
serious neonatal morbidities such as meconium 

aspiration syndrome (MAS), respiratory distress, 
and even neonatal death [6,7]. MAS alone accounts 
for a significant proportion of neonatal intensive 
care unit (NICU) admissions and is associated with 
considerable healthcare burden [8]. 

The management of MSAF poses a challenge to 
obstetricians, as it often necessitates close fetal 
monitoring, timely decision-making regarding the 
mode of delivery, and immediate neonatal 
resuscitation. The consistency of the meconium 
(thin vs. thick) plays an important role in predicting 
the risk of adverse outcomes, with thick meconium 
being more strongly associated with neonatal 
complications [9, 10]. Although several studies have 
explored the implications of MSAF on neonatal 
outcomes, regional variations in clinical practices, 
availability of neonatal care, and institutional 
protocols make it essential to conduct local studies 
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to guide context-specific management strategies. 
This study aims to evaluate the maternal and 
perinatal outcomes in pregnancies complicated by 
meconium-stained amniotic fluid at a tertiary care 
hospital, and to assess the correlation between 
meconium grade and neonatal morbidity. 

Methodology 

Study Design and Setting: This was a prospective 
observational study conducted in the Department of 
Obstetrics and Gynecology at Pacific Institute of 
Medical sciences, Udaipur. 

Study Population: All pregnant women admitted to 
the labor ward during the study period with a 
diagnosis of meconium-stained amniotic fluid 
(MSAF) were considered for inclusion. Only term 
singleton pregnancies with cephalic presentation 
and no known fetal congenital anomalies were 
included. 

Inclusion Criteria: 

• Pregnant women at ≥37 weeks of gestation 
• Singleton pregnancy with cephalic presentation 
• Spontaneous or induced labor 
• Presence of meconium-stained amniotic fluid 

observed during labor or after rupture of 
membranes 

Exclusion Criteria: 

• Preterm labor (<37 weeks gestation) 
• Multiple gestations 
• Breech or other malpresentations 
• Known congenital anomalies on antenatal 

ultrasonography 
• Intrauterine fetal demise (IUFD) at admission 
• Refusal to participate 

Sample Size: A total of 150 women who met the 
inclusion criteria and provided informed consent 
were enrolled in the study. 

Data Collection: After obtaining institutional ethics 
committee approval and informed written consent 
from each participant, relevant maternal and 
neonatal data were collected using a structured 
proforma. Meconium was classified visually at the 
time of membrane rupture into two grades: 

• Thin meconium: Lightly stained, diluted, 
yellow-green fluid 

• Thick meconium: Opaque, dark green, 
particulate fluid with viscous consistency 

Maternal variables recorded included: 

• Age 
• Parity 
• Gestational age 
• Mode of delivery (vaginal, assisted, or 

cesarean) 
• Duration of labor 
• Intrapartum complications (e.g., fetal distress, 

prolonged labor, postpartum hemorrhage) 

Perinatal outcomes assessed included: 

• APGAR scores at 1 and 5 minutes 
• Need for neonatal resuscitation 
• NICU admission 
• Incidence of Meconium Aspiration Syndrome 

(MAS) 
• Neonatal morbidity and mortality 

Statistical Analysis: Data were entered and 
analyzed using Microsoft Excel.  

Descriptive statistics were used to summarize 
demographic characteristics and outcomes.  

Categorical variables were compared using the chi-
square test as appropriate, while continuous 
variables were analyzed using Student’s t-test. A p-
value of <0.05 was considered statistically 
significant. 

Result

  
Table 1: Demographic and Obstetric Profile of Study Participants- 

Parameter Meconium	Thin	 
(N=90) 

Meconium	Thick	 
(N=60) 

Meconium	Total 
(N=150) 

P-	Value 

Mean	Age	(Years) 26.3	±	3.4 27.1	±	3.8 26.6	±	3.6 0.21 
Primigravida	(%) 40	(44	%) 35	(58.3%) 75	(50%) 0.09 
Gestational	Age	(>	40	Weeks0 35	(38.9	%) 32	(53.3%) 67	(44.7	%) 0.08 
Induced	labor	(%) 25	(27.8%) 20	(33.3	%) 45	(30%) 0.47 

 
The mean age of participants was comparable 
between the thin and thick meconium groups 
(26.3 ± 3.4 vs. 27.1 ± 3.8 years, p = 0.21).  

A higher proportion of primigravida and post-term 
pregnancies (>40 weeks) was observed in the thick 
meconium group (58.3% and 53.3%, respectively) 

compared to the thin meconium group (44% and 
38.9%), though the differences were not statistically 
significant.  

Induced labor was reported in 30% of cases, with no 
significant difference between the two groups (p = 
0.47). 
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Table 2: Mode of Delivery in MSAF Cases 
Mode	of	delivery Meconium	Thin	 

(N=90) 
Meconium	Thick	 
(N=60) 

Meconium	Total 
(N=150) 

P-	Value 

Spontaneous	vaginal 58	(64.4%) 25	(41.7%) 83	(55.3%) 0.01 
Assisted Vaginal 10 (11.1%) 6 (10%) 16 (10.7 %)  
Cesarean section 22 (24.4%) 29 (48.3%) 51 (34 %)  

*Significant association between thick meconium and higher cesarean rate. 
 
Statistically significant difference was observed in 
the mode of delivery between the thin and thick 
meconium groups (p = 0.01). Spontaneous vaginal 
delivery was more common in the thin meconium 
group (64.4%) compared to the thick meconium 

group (41.7%). Conversely, cesarean section was 
significantly more frequent in cases with thick 
meconium (48.3%) than thin meconium (24.4%). 
The rates of assisted vaginal delivery were similar 
between the groups. 

 
Table 3: Neonatal Outcomes in Relation to Meconium Consistency 

Outcome Meconium	Thin	 
(N=90) 

Meconium	Thick	 
(N=60) 

Meconium	Total 
(N=150) 

P-	Value 

APGAR <7 at 1 min  10 (11.1%) 22 (36.7%0 32 (21.3%) 0.001 
APGAR < 7 at 5 min 3 (3.3%) 10 (16.7 %) 13 (8.66%) 0.01 
NICU Admission  15 (16.7%) 28 (46.7 %) 43 (28.6%) <0.001 
Meconium aspiration syndrome 1 (1.1%) 14 923.3%) 18 (12 %) 0.001 
Early meonatal death 1 (1.1%) 3 (5%) 4 (2.66%) 0.15 

 
Neonatal outcomes were significantly worse in the 
thick meconium group compared to the thin 
meconium group.  

A higher proportion of neonates with thick 
meconium had APGAR scores <7 at 1 minute 
(36.7% vs. 11.1%, p = 0.001) and at 5 minutes 
(16.7% vs. 3.3%, p = 0.01). NICU admissions 

(46.7% vs. 16.7%, p < 0.001) and incidence of 
meconium aspiration syndrome (23.3% vs. 1.1%, p 
= 0.001) were also significantly higher in the thick 
meconium group.  

Early neonatal death was more frequent in the thick 
meconium group (5% vs. 1.1%), but the difference 
was not statistically significant (p = 0.15). 

 
Table 4: Maternal Complications in MSAF Cases 

Complication Meconium	Thin	 
(N=90) 

Meconium	Thick	 
(N=60) 

Meconium	Total 
(N=150) 

P-	Value 

Prolonged Labor 7 (7.8%) 6 (10%) 13 (8.66%) 0.63 
PPH 2 (2.2%) 3 9 (5%) 5 (3.33) 0.37 
Fever 3 (3.3%) 4 (6.7%) 7 (4.66%) 0.31 
No complications 78 (86.7 %) 47 (78.3%) 125 (83.3%)  

 
Maternal complications were slightly more frequent 
in the thick meconium group, though none of the 
differences reached statistical significance.  

Prolonged labor (10% vs. 7.8%), postpartum 
hemorrhage (5% vs. 2.2%), and fever (6.7% vs. 
3.3%) were marginally higher in the thick meconium 
group. The majority of mothers in both groups had 
no complications (86.7% in thin vs. 78.3% in thick 
meconium group). 

Discussion 

In the current study, the mean age of participants 
was similar between the thin and thick meconium 
groups, indicating that maternal age was not a 
distinguishing factor for the consistency of 
meconium-stained amniotic fluid (MSAF).  

Although a higher proportion of primigravida and 
post-term pregnancies (>40 weeks) was observed in 

the thick meconium group, the differences were not 
statistically significant. These findings are in 
agreement with studies by Rashmi et al. (2019) [11] 
and Desai et al. (2017) [12], which also reported no 
significant association between maternal age or 
parity and the consistency of MSAF.  

The trend toward a higher incidence of thick 
meconium in post-term and primigravida 
pregnancies could be attributed to prolonged labor 
durations and increased risk of fetal distress, though 
larger studies may be needed to establish statistical 
significance.  

Induction of labor was comparable between the 
groups, consistent with observations made by Bedi 
et al. (2018) [13], suggesting that induction practices 
did not significantly influence the consistency of 
meconium. 
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Overall, the demographic and obstetric profile of 
participants in both groups was largely comparable, 
reinforcing the notion that factors such as parity, 
gestational age, and induction status may not 
independently predict the presence of thick 
meconium, but could still contribute to adverse 
perinatal outcomes when present in combination. 

A statistically significant difference in the mode of 
delivery was observed between the thin and thick 
meconium groups in the present study (p = 0.01). 
Spontaneous vaginal delivery was notably higher in 
the thin meconium group, while the incidence of 
cesarean section was significantly greater in the 
thick meconium group (48.3%) compared to the thin 
group (24.4%), a pattern also observed by Agarwal 
et al. (2021)[14], who reported a cesarean rate of 
65% in MSAF cases. Their study emphasized that 
MSAF increases operative interventions due to 
concerns of fetal compromise and limited 
monitoring facilities, such as fetal scalp pH testing. 
These findings align with studies by Chandran and 
Tharakan (2017) [15] and Kumar et al. (2017) [16], 
both of which reported an increased rate of cesarean 
sections in cases with thick MSAF, often due to 
concerns of fetal distress and the higher risk of 
adverse neonatal outcomes. 

The increased operative intervention in thick 
meconium cases may reflect a more cautious 
approach by obstetricians aiming to minimize the 
risk of meconium aspiration syndrome and perinatal 
asphyxia. Similarly, Rani et al. (2018) [17] observed 
that thick meconium was a strong predictor for 
emergency cesarean section, supporting the findings 
of the current study. 

The comparable rates of assisted vaginal deliveries 
between the two groups suggest that while 
instrumental assistance was used when indicated, 
the decision for cesarean in thick meconium cases 
was likely influenced more by intrapartum fetal 
monitoring and the presence of non-reassuring fetal 
heart patterns. Overall, these findings highlight the 
clinical implications of meconium consistency in 
guiding the mode of delivery. 

Neonatal outcomes were significantly worse in the 
thick MSAF group, with higher rates of low APGAR 
scores, NICU admissions, and meconium aspiration 
syndrome (MAS). This is consistent with Agarwal 
et al.'s findings, where 45% of neonates had low 
APGAR scores at 1 minute, 32.5% experienced birth 
asphyxia, and 32.5% required NICU admission. 
Though MAS occurred in only 2.5% of cases in their 
cohort, the association between thick meconium and 
adverse neonatal outcomes was evident. 

These findings are in concordance with studies by 
Rashmi et al. (2019) [11] and Sapkota et al. (2020) 
[18], which also reported significantly higher rates 

of neonatal complications in thick MSAF, 
particularly MAS and NICU admissions. 

The high incidence of MAS in the thick meconium 
group in this study (23.3%) is comparable to 
findings by Kumar et al. (2017) [16], who noted that 
thick meconium is a strong predictor of MAS due to 
the higher likelihood of fetal hypoxia and aspiration 
of particulate matter. The increased NICU 
admission rate among these neonates highlights the 
greater need for intensive postnatal care in such 
cases, as also emphasized by Wong et al. (2016)[19]. 

Although early neonatal death was more frequent in 
the thick meconium group, the difference was not 
statistically significant, which may be attributed to 
effective neonatal resuscitation and intensive care 
measures. These results underline the importance of 
early identification and vigilant perinatal 
management of pregnancies complicated by thick 
MSAF to minimize neonatal morbidity and 
mortality. 

In the present study, maternal complications were 
slightly more frequent in the thick meconium group 
compared to the thin meconium group; however, the 
differences were not statistically significant. 
Prolonged labor, postpartum hemorrhage (PPH), 
and intrapartum fever were marginally higher in the 
thick meconium group. These findings are 
consistent with the study by Chandrika et al. (2018) 
[20], who reported a higher, though not statistically 
significant, incidence of maternal complications in 
thick meconium-stained amniotic fluid (MSAF) 
cases, particularly prolonged labor and PPH. 
Similarly, Chandran and Tharakan (2017) [15] 
observed an increased trend in maternal morbidities 
with thick MSAF, attributing it to increased 
operative interventions and prolonged labor 
durations. 

In contrast, Goud et al. (2016)[21] noted a 
statistically significant increase in maternal 
complications in thick meconium cases, particularly 
due to the higher rates of cesarean deliveries and 
associated morbidities. The discrepancy between 
these findings and the present study may be due to 
differences in sample size, population 
characteristics, and intrapartum management 
protocols. 

In terms of maternal profile, our study found a 
slightly higher incidence of maternal complications 
such as prolonged labor, PPH, and fever in the thick 
meconium group, though these differences were not 
statistically significant. Similarly, Agarwal et al. 
[14] identified pregnancy-induced hypertension 
(PIH) in 25% of cases, which they found 
significantly associated with the presence of MSAF. 
This supports the hypothesis that hypertensive 
disorders may contribute to uteroplacental 
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insufficiency, leading to fetal hypoxia and 
meconium passage. 

Despite the higher trend of complications in thick 
meconium cases in the current study, the majority of 
women in both groups delivered without any 
maternal morbidity, aligning with previous research 
suggesting that with appropriate intrapartum care, 
adverse maternal outcomes in MSAF can be 
minimized. 

Overall, the findings reinforce that thick meconium 
is a clinically significant indicator of possible fetal 
distress, increased operative delivery, and poor 
neonatal outcomes, warranting vigilant intrapartum 
monitoring and readiness for neonatal resuscitation. 
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