
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Abstract: 
Meconium Aspiration syndrome forms one of the common cause of respiratory distress in the newborn occurring in 10-

12.5% of all the deliveries occurring worldwide and has a mortality rate as high as 40% in the affected new born. The 

syndrome present with wide range of complications ranging from mild transient tachypnoea to respiratory failure. 

Treatment modalities include Amnioinfusion, mechanical ventilation, extracorporeal membrane oxygenation and other 

supportive therapies. The association meconium aspiration syndrome with certain maternal, fetal, and other factors is well 

established in this study. It is concluded that good intrapartum suctioning and neonatal management can reduce the 

complications of meconium aspiration syndrome to a great extent. 

 

Key words: Apgar score, ECMO, Meconium aspiration syndrome, mechanical ventilation neonatal mortality and 
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Introduction: 
       Meconium aspiration syndrome is one of 

the most common causes of respiratory distress in the 

newborn. The meconium aspiration syndrome is a 

complex disorder affecting more than 4, 00, 000 

neonates all over the world each year. Meconium 

aspiration syndrome can occur in term and post term 

infants who have passed meconium in utero.  The 

aspiration of amniotic fluid stained with meconium 

can produce a spectrum of respiratory distress in new 

born which varies from mild transient tachypnoea to 

respiratory failure. Meconium stained amniotic fluid 

occurs in about 10 – 12.5% of all deliveries and only 

20 – 30% of these babies are depressed at birth [1]. 

About 5% of babies born through meconium stained 

amniotic fluid develop meconium aspiration 

syndrome and the mortality rate of these babies vary 

from 4 – 7%. Staining of amniotic fluid occurs in 

10.3 – 22% of live births [2,3], with rising frequency 

along with increase in gestational age of the fetus.  It 

is rare before 38 weeks, increasing to more than 30% 

in pregnancies of more than 42 weeks of gestation 
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[4,5]. Meconium stained amniotic fluid has long been 

known to be associated with fetal distress, such as 

hypoxemia as well as with vagal response to events 

such as cord compression.  In addition, meconium 

passage may be a physiological consequence of 

increased levels of intestinal hormone motilin [6]. 

Meconium aspiration syndrome complicates 

approximately 2% of all deliveries with a reported 

mortality rate as high as 40%.  Although it is 

generally agreed that meconium staining of the 

amniotic fluid is associated with increased perinatal 

morbidity and mortality, many questions remain 

unanswered regarding the pathophysiology of 

meconium passage and aspiration.  In addition, it is 

unclear whether meconium stained amniotic fluid 

reflects fetal hypoxia and should prompt intrapartum 

intervention. 

 

Aims and objectives: 

This study was undertaken with the 

following objectives: 

1. To know the incidence of meconium aspiration 

syndrome in Government Medical College and 

General Hospital, Anantapuramu. 

2. To know the risk factors which precipitate the 

meconium aspiration syndrome. 

3. To know the clinical outcome during the 

immediate neonatal period in infants born with 

meconium aspiration syndrome. 

 

Materials and Methods: 
This prospective study was carried out in the 

neonatal intensive care unit of the pediatric 

department of Government General Hospital, Andhra 

Pradesh State and study population included 50 

newborns, with meconium staining and respiratory 

distress.  Most of the cases were born in this hospital 

and some of them are referred cases from nearby 

primary health centers. This study includes the 

clinical profile of all cases of meconium aspiration 

syndrome, which were admitted to the above center 

during January 2013 to September 2014.   

 The criteria for diagnosing meconium 

aspiration syndrome were: 

1. Meconium staining of liquor or staining of 

nails/umbilical cord/skin. 

2. Respiratory distress having onset within 24 hours 

of life. 

3. Abnormal chest roentgenograms consistent with 

aspiration pneumonitis. 

 

 

 

 

Results: 

In our study, cases associated with maternal 

factors were seen in 21 cases (42%) and no factors 

seen in 29 cases (58%)(Table No.1).  Anemia is 

found to be most common maternal factor (22%) 

followed by PIH (12%), PROM (12%), Post term 

pregnancy (8%), and 4% of cases had prolonged 

labor.  Other factors associated with meconium 

aspiration syndrome in this study are fetal distress 

(28%), and cord round the neck (16%).  Eight cases 

had multiple maternal factors. 

 

Associated Factors Number 

of Cases 

Percentage 

Anemia 11 22 

PIH 06 12 

PROM 06 12 

Post Term 04 08 

Failure To Progress 02 04 

Fetal Distress 14 28 

Cord Round The 

Neck 

08 16 

Table 1: Meconium Aspiration syndrome and 

associated conditions 

 When incidence of Meconium aspiration 

syndrome is studied in relation to the pattern of the 

delivery, it is observed that babies born by normal 

vaginal delivery formed the highest percentage of 

cases (48% of cases) followed by caesarean section 

(36% of cases), by outlet forceps delivery were 10% 

of cases and by vacuum extraction, the number of 

cases were 3% of cases (Table No. 2)   

 

Mode Of Delivery Number of Cases Percentage 

Caesarean section 18 36 

Normal Delivery 24 48 

Vacuum 

Extraction 

03 06 

Forceps delivery 05 10 

Table 2: Association of MAS with the pattern or 

mode of delivery 
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In the current study when maternal factor is 

considered it is observed (Table No.3) that  29 (58%) 

cases were primi-para i.e., conceiving for the first 

time, 19 (38%) cases were multi-para and 02 (04%) 

cases were grand multi para i.e., conceiving for more 

than five times. 

Parity Number of 

cases 

Percentage 

Primi – Para 29 58 

Multi – Para 19 38 

Grand multi – Para 

(> 5 deliveries) 

02 04 

Table 3: Parity of mother in relation with 

meconium aspiration syndrome 
As for as Gestational age (Table No.4) of the 

babies suffering with meconium aspiration 

syndrome, out of 50 cases 46 cases were full term 

babies (92%) while 4 cases were post – term babies.  

The mean gestational age was found to be 40 weeks 

(38 – 40 weeks). 

 

Gestational Age Number of 

cases 

Percentage 

37 – 42 weeks 

(term) 

46 92 

> 42 weeks (post 

– term) 

04 08 

Table 4: Meconium aspiration syndrome 

and gestational age 

 

In the current study it observed that (Table 

No. 5), 29 cases were of male babies (58%) and 21 

cases were females (42%). 

Sex Number of 

cases 

Percentage 

Male 29 58 

Female 21 42 

Table 5: Sex wise distribution of cases. 

When birth weight of the babies suffering 

with meconium aspiration syndrome is considered 

(Table No.6), it is observed that babies weighing 2.5 

– 3.0 Kgs have formed the highest percentage (58%) 

followed by weight less than 2.5 Kg (22%).  Babies 

weighing between 3.0 and 3.5 Kgs are 16% and 

between 3.5 and 4.0 Kgs were 4%.  The average birth 

weight in this study is 2.71 Kgs. 

Birth weight 

(in Kgs) 

Number of 

cases 

Percentage 

Less than 2.5 11 22 

2.5 – 3.0 29 58 

3.0 – 3.5 8 16 

3.5 – 4.0 2 4 

Table 6: Meconium aspiration syndrome and 

birth weight 

 

 As for as complications in the early neonatal 

period are concerned(Table No.7),  32% of cases had 

no complications except mild respiratory distress and 

cyanosis.  Severe birth asphyxia is seen in 42% of 

cases, 20% of cases had convulsions and 6% of cases 

developed septicemia.  Mortality was seen in 12% of 

cases.  Six cases had more than one complication. 

Immediate outcome Number 

of cases 

Percentage 

Birth Asphyxia 21 42 

Convulsions 10 20 

Septicemia 03 06 

Death 06 12 

No 

complications 

16 32 

Table 7: Outcome in early neonatal period 

 

Discussion: 
 Meconium is a viscous, dark green first 

intestinal discharge of new born.  The term 

meconium is derived from Greek word meconium-

arion, meaning “opium like”.  Aristotle named it 

because he believed it induces fetal sleep [3]. 

Meconium is a viscous dark green liquid that consists 

of gastrointestinal secretions, bile, bile acids, mucus, 

the pancreatic juice, cellular debris, amniotic fluid 

and swallowed vernix caseosa, lanugo and blood. At 

birth, the full term neonate may pass 60 to 200 grams 

of meconium [3]. 
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Figure 1: Pathophysiology of MAS 
 Passage of meconium is controlled by neural 

and hormonal factors that in turn depend on fetal 

maturity.  Meconium has been found in the fetal gut 

from 10
th
 week of gestation onwards.  But passage of 

it into the amniotic fluid before 34 weeks of gestation 

is rare. Meconium staining of amniotic fluid is seen 

in 8 – 29% of all pregnancies.  Traditionally, the 

passage of meconium by the fetus has been felt to be 

a sign of fetal distress from hypoxia [7]. The patients 

judged as having light meconium stain demonstrated 

no difference in apgar scores, incidence of meconium 

aspiration syndrome, and neonatal or intrapartum 

death as compared to patients with clear fluid [8]. 

The available evidence suggests that thin or light 

meconium confirms a similar prognosis to clear fluid 

and the clinician can be reassured that the potential 

for a favorable outcome is excellent [3]. In summary, 

meconium stained amniotic fluid may indicate fetal 

compromise and demands scrutiny of other 

parameters of fetal status. Meconium aspiration may 

be defined as the presence of meconium below the 

vocal cords.  Meconium may pass through the 

trachea and into the lungs through two related 

mechanisms, gasping and deep breathing.  

          

 

The accepted patho-physiology of Meconium 

aspiration syndrome (MAS) is demonstrated in 

Figure 1. 

 Meconium aspiration can produce a 

spectrum of respiratory distress in newborn, which 

varies from mild transient tachypnoea to respiratory 

failure.  In milder forms of meconium aspiration, 

there is neonatal tachypnoea, low pCO2 that resolves 

in two to three days. In severe forms, after 

resuscitation, initial apnea is followed by progressive 

respiratory distress with marked suprasternal; inter 

coastal and substernal retractions and grunting.  The 

anterior-posterior diameter of the chest increases due 

to progressive obstructive emphysema because of 

check-valve type of partial obstruction by particulate 

meconium.  The chest may appear emphysematous 

with variable percussion note occasional bilateral wet 

sounds and wheezing.  There may be rales and 

rhonchi on auscultation.  If there is 

pneumomediastinum the heart sounds are heard 

poorly [9]. In case of massive meconium aspiration, 

meconium pigments may be absorbed from lungs and 

excreted in urine.  Urine may appear dark brown in 

colour and Spectro photometric examination may 

show specific absorbance of 450 nm due to presence 

of meconium pigments. Chest X-ray is characterized 

by bilateral hyperareation due to obstructive 

emphysema and coarse nodular opacities due to areas 

of atelectasis and consolidation.  Findings are 

bilateral non- uniform and asymmetric [10]. 

Pulmonary leaks including pneumothorax commonly 

complicate the clinical picture. Arterial blood gases 

may demonstrate metabolic acidosis, hypoxia and in 

severe cases hypercapnia with mixed respiratory and 

metabolic acidosis. 

 Treatment modalities for meconium 

aspiration syndrome include: 

1. Amnioinfusion is previously advocated as one of 

the preventive measures for meconium aspiration 

syndrome.  It is a simple and safe procedure in which 

normal saline at room temperature is infused 

transcervically into the uterine cavity during the 

labor after rupture of membranes.  Amnioinfusion 

prevents fetal distress by diluting the concentrated 

meconium. 

2. In serious cases nasal CPAP can initially be tried 

for assisting respiration with pressures of 2-6cm of 

water.  It is an intermediate step before the baby is 

put on mechanical ventilation.  

3. Conventional mechanical ventilation is often 

adequate but increasing positive pressure 

requirements often result in barotraumas.  

Progressive hypoxia and hypercarbia even with high 
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ventilatory setting often warrant changing to high 

frequency ventilation [10]. 

4. Pulmonary hypertension is an important problem 

developing secondary to meconium aspiration.  

Inhalation nitric oxide delivered through a ventilator 

circuit being blended with appropriate oxygen 

concentration is very effective in reducing 

pulmonary hypertension without causing systemic 

hypotension. 

5. Extracorporeal membrane oxygenation (ECMO) 

has been successfully used for the treatment of 

reversible pulmonary hypertension due to underlying 

diseases like meconium aspiration, congenital heart 

diseases, and respiratory distress syndrome. 

6. Babies with meconium aspiration syndrome on 

mechanical ventilation, given four high doses 

surfactant (150 mg/Kg of Survanta) by infusion over 

20 min every 6 hrs showed marked improvement of 

oxygen index along with resolving pulmonary 

hypertension and decreased requirement of ECMO. 

7. To reduce pulmonary vasoconstriction, tolazoline 

an alpha-adrenergic blocker with a direct relaxant 

effect on vascular smooth muscle can be used.  It is a 

vasodilator with potential hazard for systemic 

hypotension, so dopamine has to be used to maintain 

systemic blood pressure and renal blood flow. 

8. Supportive measures to alleviate other 

complications that arise due to meconium aspiration 

syndrome are to be taken up. 

 

Conclusion: 
Meconium aspiration syndrome is one of the 

most common problems seen in the newborn period 

and contributes significantly to the neonatal 

morbidity and mortality. It is concluded that good 

intrapartum suctioning and neonatal management can 

reduce the complications of meconium aspiration 

syndrome to a great extent.  Presence of thin 

meconium is not much concerned if babies were 

active and proper suctioning done at the time of 

delivery of head of the baby and these babies do not 

require endotracheal intubation.  Severe the 

asphyxia, higher is the chances of thick meconium 

stained liquor and greater probability of meconium 

aspiration syndrome.   
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