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Perinatal Outcome in Cesarean and Vaginal Delivery in Meconium-stained Amniotic Fluid
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Abstract


Background: Meconium-stained amniotic fluid is a frequent obstetrical disorder accompanied with adverse outcomes. The objective of this study is to assess fetal outcome in relation to mode of delivery in pregnant women complicated by meconium-stained amniotic fluid. 
Methods: This study was an observational cross-sectional study implemented in High risk and Labor ward of Maternity Teaching Hospital in Erbil city-Kurdistan region/Iraq through the period of one year from 1st of May 2022 to 30th of April 2023 on two hundred pregnant women with meconium-stained amniotic fluid. Maternal factors such as status of membrane, and grade of meconium were assessed. Fetal assessment by APGAR score, birth weight and outcome were analyzed. Fetal follow up continued for one week after birth
Results: Severity and incidence of Meconium staining was classified into; light (28.5%), moderate (51.5%) and thick (20%). Cesarean section delivery was more obvious among pregnant women with latent phase of labor (50%) (p<0.001). The thick meconium was highly related to cesarean section delivery (30.9%), low fetal APGAR score at 1minute (40%), low fetal APGAR score at 5 minutes (11%) and high neonatal intensive care unit admission rate (90%) (p<0.001). This study also showed a significant relationship between low fetal APGAR score at one minute and high (72.5%) neonatal intensive care unit admission (p=0.05) among pregnant women with meconium-stained amniotic fluid delivered by cesarean section (p<0.001).
Conclusions: The thick meconium-stained amniotic fluid and cesarean section delivery are related to poor perinatal fetal outcomes. 
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Introduction 
The origin of meconium is extracted from Greek word “mekonion” which means the fetal gastrointestinal excretion and also referred to sleep status of fetus in mother’s womb.1 The amniotic fluid is defined as a fluid surrounding the fetus in the uterus giving the fetus protection and better environment. Fetal skin, kidneys and amniotic membranes are responsible for secreting amniotic fluid.2 The composition of meconium includes debris, mucus, hairs, fatty cells, amniotic fluid and intestinal secretions.3 Each newborn has 60-200 gram of meconium in gastrointestinal tract.4 There is a variety in meconium quantity, looking and density in addition to different colors like yellow-green color, dark green colour.4 The color of meconium is also predictive of different fetal states as dark meconium is predictive for severity of fetal distress, the yellow or yellow-brown color is predicting old meconium and greenish color of amniotic fluid is predicting leak of meconium.5 The aspirated meconium causes disruption in respiratory mechanism through lung mechanical obstructing, chemical irritating, inflammatory, infectious and surfactant inactivating.6 The meconium-stained amniotic fluid (MSAF) is highly associated with risks pregnancy, obstructed labor, surgical delivery, decreased fetal birth weight, low oxygenation of fetus, high neonatal admission rates, and high mortality rate.7 This is shown in 12-16% of labors.8 The incidence of MASF is less shown prior to pregnancy age of thirty-seven weeks  while increases with increasing gestational age.9 The MASF might be predictable for maturating stomach and intestine, or might referring to fetal hypoxia or compromise.10 It was shown that fetuses born with MSAF are at increased chance of developing respiratory distress syndrome and increased incidence of perinatal death.8,11 The MSAF is graded into three grades: grade I, which represents a translucent, light green or yellow flesh meconium, grade II, which represents an opalescent, deep green and light yellow, brown meconium and grade III, which represents an opaque and deep green meconium, which could be categorized into thin or thick based on the different solid contents.12 Thick or grade III MSAF represented about 7.8–10.6% of fetuses with MSAF.13 The grade III MSAF, or thick meconium, is considered to have the higher risk of poor perinatal outcomes than grade I or II MSAF. Thick MSAF is highly related to neonatal sepsis, meconium aspiration syndrome (MAS), hypoglycemia, fits, lower Apgar scores and higher NICU admission rates in addition to high cesarean section rates.14 This study aimed to assess perinatal fetal outcome in relation to mode of delivery in pregnant women complicated by meconium-stained amniotic fluid.
Patients and methods
An observational cross-sectional study implemented in High risk and Labor ward of Maternity Teaching Hospital in Erbil city-Kurdistan region/Iraq during one year from 1st May 2022 into 30th April 2023. The study included healthy Women with term, singleton healthy pregnancy, longitudinal lie, cephalic presentation at labor with meconium-stained amniotic fluid and continued follow up of fetuses for the first week of fetal life. Exclusion criteria were women preterm, prior cesarean scar, malpresentation, Intra-uterine growth restriction (IUGR), antepartum hemorrhage, intrauterine fetal death, multiple pregnancy and congenital anomalies of fetuses. Study ethics included agreement on proposal of study by Ethical Committee of Kurdistan Higher Council of Medical Specialties (No.1391, 14. Aug. 2022), hospital authority agreement and patients consent before enrolling in the study. The researcher collected the data from women in direct way by interviewing and writing them in a special forma. This special forma included labor features and perinatal results of studied women. Diagnosis of meconium amniotic fluid was implemented by obstetrician depending on the colour of amniotic fluid. Grading of meconium was distributed into grade I, grade II and grade III in regard to color and density.12 Fetuses' outcomes were assessed by a pediatrician in the hospital by examining APGAR scores, fetal birth weight and neonatal intensive care unit (NICU) admission. Following up the fetuses was implemented in one week duration. Statistical analysis was accomplished by a statistical package of social sciences (version twenty-six) with appropriate statistical tests. Means were used for continuous variables and percentages were used for categorical variables, and chi-square test was used to determine statistical significance of categorical variables. The level of significance was set at 0.05 or less.
Results
Two hundred pregnant women with postpartum meconium-stained amniotic fluid (MSAF) were enrolled. Ruptured membrane was observed in 47.5% of pregnant women with MSAF, while intact membrane was shown in 52.5% of them. Meconium staining incidence was classified into; light (28.5%), moderate (51.5%) and thick (20%). Oxytocin was used for 30.5% of pregnant women with MSAF. The stages of labor in pregnant women with MSAF were latent phase in 19%, active phase in 63.5%, and second stage in 17.5%. Mode of delivery was vaginal in 66% of pregnant women with MSAF and cesarean section in 34% of them, Table (1). Fetal gender was male in 49% of pregnant women with MSAF and female gender in 51% of them. Mean fetal APGAR score at 1 minute was (7±1.9); 25% of fetuses had a low APGAR score at 1 minute. Mean fetal APGAR score at 5 minutes was (8.9±1.5); 2.5% of fetuses had a low APGAR score at 5 minutes. Mean fetal birth weight for pregnant women with MSAF was (3.6 Kg); only one neonate (0.5%) had low birth weight. Admission to NICU was reported for 72.5% of fetuses for pregnant women with MSAF and the meconium aspiration syndrome was the main cause of NICU admission (52.4%) with mean duration of NICU admission of (43.7±42.9 hours) and 48.3% of neonates had NICU stay duration of 24 hours and less. Fetal viability among the study sample was mainly alive fetus (97%) and death was reported in (3%) of them, Table (2).

Table (1): Labor characteristics of pregnant women with MSAF 
	Variable
	No. 
	%

	Integrity of membrane

	Rupture
	95
	47.5

	Intact
	105
	52.5

	Grade of meconium

	Light
	57
	28.5

	Moderate
	103
	51.5

	Thick
	40
	20.0

	Oxytocin use 

	Yes
	61
	30.5

	No
	139
	69.5

	Stage of labor

	Latent
	38
	19.0

	Active
	127
	63.5

	Second
	35
	17.5

	Mode of delivery 

	Vaginal delivery
	132
	66.0

	Cesarean section
	68
	34.0

	Total 
	200
	100.0







Table (2): Perinatal outcomes of pregnant women with MSAF
	Variable
	No. 
	%

	Fetal gender

	Male
	98
	49.0

	Female
	102
	51.0

	Apgar score at 1 minute mean±SD (7±1.9)

	Low
	50
	25.0

	[bookmark: _Hlk172070318]Apgar score at 5 minutes mean±SD (8.9±1.5)

	Low
	5
	2.5

	Birth weight mean±SD (3.6±0.5 Kg)

	Low (<2.5kg)
	1
	0.5

	Admission to NICU 

	Yes
	145
	72.5

	No
	55
	27.5

	Cause of NICU admission

	RDS
	36
	24.8

	Birth asphyxia
	6
	4.1

	MAS
	76
	52.4

	Others (poor cry, cyanosis.etc)
	27
	18.6

	Duration of NICU admission mean±SD (43.7±42.9 hours)

	≤24 hrs
	70
	48.3

	25-72 hrs
	48
	33.1

	>72 hrs
	27
	18.6

	Fetal viability

	Alive
	194
	97.0

	Dead
	6
	3.0

	Total 
	200
	100.0



A highly significant association was observed between meconium seen in latent phase of labor and cesarean section delivery (p<0.001), Table (3). There was a highly significant association between pregnant women with thick meconium and cesarean section delivery (p=0.001), Table (4). No significant differences (p=0.4) were observed between pregnant women with different grades of meconium regarding fetal gender, birth weight, cause of NICU admission, duration of NICU admission and fetal viability. There was a significant association between low fetal APGAR score at 1 minute and thick meconium (p=0.007). A significant association was observed between low fetal APGAR score at 5 minutes and thick meconium (p=0.002). A highly significant association was observed between positive admission to NICU and fetuses of pregnant women with thick meconium (p<0.001), Table (5).

Table (3): Distribution of meconium seen in the labor stage according to delivery modes.
	Variable 
	Mode of delivery
	p-value

	
	Vaginal delivery
	Cesarean section
	

	
	No.
	%
	No.
	%
	

	Labor stage   
	<0.001 S 


	Latent  
	4
	3.0
	34
	50.0
	

	Active  
	96
	72.7
	31
	45.6
	

	Second 
	32
	24.3
	3
	4.4
	




Table (4): Distribution of grade of meconium according to delivery modes.
	Variable 
	Mode of delivery
	p-value

	
	Vaginal delivery
	Cesarean section
	

	
	No.
	%
	No.
	%
	

	Grade of meconium  
	0.001  


	Light 
	47
	35.6
	10
	14.7
	

	Moderate 
	66
	50.0
	37
	54.4
	

	Thick 
	19
	14.4
	21
	30.9
	






Table (5): Distribution of perinatal outcomes according to meconium grades of pregnant women with MSAF
	Variable 
	Grade of meconium
	p-value

	
	Light
	Moderate
	Thick
	

	
	No.
	%
	No.
	%
	No.
	%
	

	Fetal gender
	0.4  


	Male
	24
	42.1
	52
	50.5
	22
	55.0
	

	Female
	33
	57.9
	51
	49.5
	18
	45.0
	

	Apgar score at 1 minute
	0.007  


	Normal 
	50
	87.7
	76
	73.8
	24
	60.0
	

	Low 
	7
	12.3
	27
	26.2
	16
	40.0
	

	Apgar score at 5 minutes
	0.002  


	Normal 
	57
	100.0
	102
	99.0
	36
	88.9
	

	Low 
	0
	-
	1
	1.0
	4
	11.1
	

	Birth weight 
	0.13  


	Normal 
	57
	100.0
	103
	100.0
	39
	97.5
	

	Low 
	0
	-
	0
	-
	1
	2.5
	

	Admission to NICU
	<0.001  


	Yes
	24
	42.1
	85
	82.5
	36
	90.0
	

	No
	33
	57.9
	18
	17.5
	4
	10.0
	

	Cause of NICU admission
	0.28 


	RDS
	10
	41.7
	19
	22.4
	7
	19.4
	

	Birth asphyxia
	1
	4.2
	4
	4.7
	1
	2.8
	

	MAS
	7
	29.2
	47
	55.3
	22
	61.1
	

	Others (poor cry, cyanosis…etc)
	6
	25.0
	15
	17.6
	6
	16.7
	

	Duration of NICU admission
	0.5  


	≤24 hrs
	15
	62.5
	38
	44.7
	17
	47.2
	

	25-72 hrs
	7
	29.2
	10
	35.3
	11
	30.6
	

	>72 hrs
	2
	8.3
	17
	20.0
	8
	22.2
	

	Fetal viability
	0.17  


	Alive
	56
	98.2
	101
	98.1
	37
	92.5
	

	Dead
	1
	1.8
	2
	1.9
	3
	7.5
	




The fetal gender, APGAR score at 5 minutes, birth weight, cause of NICU admission, duration of NICU admission and fetal outcome were not significantly different in relation to delivery modes. Decreased fetal APGAR score at 1 minute was related to pregnant women with MSAF delivered by cesarean section (p<0.001). Additionally, the fetal admission to NICU was related to pregnant women with MSAF delivered by cesarean section (p=0.05), Table (6).

Table (6): Distribution of perinatal outcomes according to mode of delivery
	Variable 
	Mode of delivery
	p-value

	
	Vaginal delivery
	Cesarean section
	

	
	No.
	%
	No.
	%
	

	Fetal gender 
	0.3  


	Male
	68
	51.5
	30
	44.1
	

	Female
	64
	48.5
	38
	55.9
	

	Apgar score at 1 minute
	<0.001  


	Normal 
	111
	84.1
	39
	57.4
	

	Low 
	21
	15.9
	29
	42.6
	

	Apgar score at 5 minutes
	0.7  


	Normal 
	129
	97.7
	66
	97.1
	

	Low 
	3
	2.3
	2
	2.9
	

	Birth weight
	0.16  


	Normal 
	132
	100.0
	67
	98.5
	

	Low 
	0
	-
	1
	1.5
	

	Admission to NICU
	0.05 



	Yes
	90
	68.2
	55
	80.9
	

	No
	42
	31.8
	13
	19.1
	

	Cause of NICU admission
	0.1  



	RDS
	23
	25.6
	13
	23.6
	

	Birth asphyxia
	5
	5.6
	1
	1.8
	

	MAS
	41
	45.6
	35
	63.6
	

	Others (poor cry, cyanosis…etc
	21
	23.3
	6
	10.9
	

	Duration of NICU admission
	0.7  


	≤24 hrs
	44
	48.9
	26
	47.3
	

	25-72 hrs
	28
	31.1
	20
	36.4
	

	>72 hrs
	18
	20.0
	9
	16.4
	

	Fetal viability
	0.9  


	Alive
	128
	97.0
	66
	97.1
	

	Dead
	4
	3.0
	2
	2.9
	




Discussion 
The present study showed that membrane rupture was observed in 47.5% of pregnant women with MSAF. Attali et al., reported that long exposure to MSAF after membranes rupture leads to adverse fetal outcomes. 15 In this study, meconium staining was distributed for light (28.5%), moderate (51.5%) and thick (20%). These findings are close to results of Duhan et al., prospective study in India which reported MSAF grades as 39% of women had light MSAF, 43% of them had moderate MSAF and 18% of them had thick MSAF. 16 In our study, the oxytocin was used for 30.5% of pregnant women with MSAF. Osava et al., cross sectional study in Brazil stated that oxytocin use was regarded as risk factor for MSAF. 17 In present study, latent labor was shown in 19% of pregnant women with MSAF. Dereje et al., cross sectional study in Ethiopia revealed that latent labor was a significant risk factor for MSAF development. 18 The mode of delivery in our study was vaginal in 66% of pregnant women with MSAF and cesarean section in 34% of them. The cesarean section rate in our study is higher than results of Althaqafi et al., retrospective study in Saudi Arabia which reported cesarean section rate of (18%) in pregnant women with MSAF.19 The current study found a highly significant association between meconium seen in latent phase of labor and cesarean section delivery. Consistently Jha et al.’s study, in Nepal stated that pregnant women with MSAF in latent phase of labor were commonly delivered by CS. 20 Our study showed a highly significant association between pregnant women with thick meconium and cesarean section delivery. Similarly, Mundhra et al.’s prospective study, in India revealed that majority of pregnant women with thick MSAF were delivered by cesarean section. 8 In present study, pregnant women with thick MSAF were significantly associated with low fetal APGAR score at 1-minute, low fetal APGAR score at 5 minutes and high NICU admission rate. These findings are in agreement with results of different literatures.21,22 Current study showed a significant association between each of low fetal Apgar score at one minute and admission to NICU with pregnant women with MSAF delivered by cesarean section. These finding is similar to results of different literatures.23,24    

Conclusion
This study concluded that thick meconium-stained amniotic fluid and cesarean section delivery lead to poor fetal outcomes. Latent phase meconium-stained amniotic fluid is accompanied with high caesarean section rates and poor fetal outcome. The thick meconium liquor is related to high Caesarean-section rates and together leads to adverse fetal outcomes. This study recommended close fetal heart rate monitoring for women with meconium-stained amniotic fluid and reducing rate of caesarean section delivery as possible to lower the fetal adverse outcomes. 
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