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ABSTRACT 
 

Aims: To identify the frequency of meconium aspiration syndrome among the total births 
who suffered from meconium staining of amniotic fluid, to find out risk factors during 
pregnancy, therapies and various complications associated with this condition and their 
effects on perinatal outcome. 
Study Design: Retrospective study.  
Place and Duration of Study: AL-Yarmouk Teaching Hospital, between 1st of 
December 2009 to 31st of May 2010. 
Methodology: Total number of live birth deliveries was 5965, live births with meconium 
staining of amniotic fluid were 286 and meconium aspiration syndrome cases were 13. 
Collection of information included gestational age, fetal presentation, mode of delivery, 
birth weight, sex, Apgar score, type of resuscitation, treatment, associated complications 
and outcome. Inclusion criteria for meconium staining of amniotic fluid cases were; 
gestational age of ≥30 wk, presence of meconium stained skin, umbilical cord or 
meconium in the trachea at birth.  
Results: Total number of live birth deliveries matching criteria of inclusion in the study 
was 5965. Of these, 286 (4.8%) cases had meconium stained amniotic fluid which 
included 13 (4.5% of MASF cases, 0.21% or total live births) cases of meconium 
aspiration syndrome. Babies who were term or normal for gestational age were more 
prone to meconium aspiration syndrome and meconium stained amniotic fluid (P = .0008 
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and .016, respectively). Emergency cesarean section was significantly associated with a 
decreased rate of meconium stained amniotic fluid cases (P .0001). Thick meconium 
was more risky than thin (P = .0009). 
Three neonates died due to meconium aspiration syndrome complicated by respiratory 
failure and pneumothorax. Mortality was 23.1% of total meconium aspiration syndrome 
cases and 1.04% of total meconium stain amniotic fluid cases. 
Conclusion: Babies at highest risk of meconium aspiration syndrome and meconium 
stained amniotic fluid were those who had completed their term and who had an 
appropriate birth weight for their gestational age. Moreover, Thick meconium is 
associated with low Apgar scores and higher morbidity than thin meconium. Finally, 
abnormal presentation is an important risk factor for MAS, whereas emergency cesarean 
section is significantly associated with a decreased rate of meconium stained amniotic 
fluid cases. 
  

 
Keywords: Amniotic fluid; meconium aspiration; fetal distress; gestational age. 
 
1. INTRODUCTION 
 
Meconium stained amniotic fluid (MSAF) is primarily a condition of term and post term 
babies [1,2]. It occurs in 10%-15% of live births [3,4] and is rarely seen prior to 37 wk of 
gestation. It occurs in more than 30% of pregnancies passed 42 wk of gestation [3]. In utero, 
meconium passage results from vagal stimulation from head or cord compression resulting 
in fetal hypoxic stress, and causing peristalsis and relaxation of rectal sphincter leading to 
meconium passage [1,5,6,7]. Stressed preterm infants during labor seldom pass meconium 
in utero, because the motility of intestine is decreased and anal sphincter does not usually 
relax [1,2,6,8]. Severe fetal asphyxia and acidosis may cause meconium aspiration 
prenatally, because of gasping [6]. But more often meconium is aspirated into lung 
immediately after delivery [5,6,7]. 
  
Five to thirty three percent of MSAF develop respiratory symptoms and radiographic 
changes of meconium aspiration syndrome (MAS) [3]. There is no actual sex and birth 
weight predilection in MSAF cases, but they have a significantly high admission rate to 
neonatal intensive care units [9]. MSAF in preterm labor strongly suggest listeriosis infection 
[1]. 
 
2. METHODOLOGY 
 
The study was conducted to investigate to following: 
 

 1. Find out the frequency of MSAF among the live births and incidence of MAS among 
all the identified MSAF during the period of the study. 

 2. Identify the risk factors in pregnancies leading to MSAF and to study the types of 
therapies and various complications associated with MSAF. 

 
The data of this study was collected retrospectively from the obstetrics and neonatal care 
unit's archives for total deliveries in the time period. 
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Inclusion criteria of MSAF cases were; gestational age (GA) of ≥30 wk, presence of 
meconium or meconium stained skin, umbilical cord or presence of meconium in the trachea 
at birth. 
  
Inclusion criteria of MAS cases were; 1. Presence of meconium stained skin, umbilical cord, 
or meconium in the trachea at birth, followed subsequently by signs and symptoms of MAS 
(i.e. tachypnea, dyspnea, retraction, grunting or cyanosis). 2. Chest X ray (CXR) showing 
characteristic appearance (hyper-expanded chest, flattening of diaphragm, parenchymal 
lung infiltration, atelectasis, coarse opacities) [10]. 
 
Data about examination was collected; assessment of gestational age, fetal 
presentation(cephalic, breech), mode of delivery(cesarean section C/S, Vaginal delivery with 
and without instrumental delivery), birth weight, sex, Apgar score, type of meconium (thin 
meconium: very light green staining of amniotic fluid, thick meconium: thick greenish 
meconium with particulate matter in amniotic fluid) [10], type of cleaning, drying, stimulation 
(wiping of face, oropharyngeal suction and endotracheal intubation for suctioning), 
associated complications and outcome. Fetal heart monitoring was done in these cases 
frequently before delivery to detect sign of early hypoxia. 
 
We also examined the maternal risk factors including maternal disease (pregnancy induced 
hypertension and diabetes mellitus), prolonged difficult labor (active labor that continued 
longer than 20 hours, and labor terminated when a primi-para has been fully dilated for two 
hours and a multi-para for one hour)(10), maternal age and parity and antenatal care (ANC). 
Furthermore, the types of treatment including antibiotics use and complications were 
recorded and studied.  
 
From a management point of view, Cesarean sections were performed soon after the 
appearance of MSAF, neonatal resuscitation methodology followed the neonatal flow 
algorithm (part 13 of the neonatal resuscitation guidelines) in dealing with vigorous and non-
vigorous babies [11], and all neonates had plain chest radiographs as part of their 
investigation. 
 
Statistical analysis was carried out with Microsoft Excel (Microsoft, California, USA) using 
the Pearson Chi-squared test at a 95% level of significance.  
 
3. RESULTS AND DISCUSSION 
 
The total number of live births matching the inclusion criteria in the study was 5965. Of 
these, 286 (4.8%) cases had meconium stained amniotic fluid (MSAF) which included 13 
(4.5% of MASF cases, 0.21% or total live births) cases of meconium aspiration syndrome. 
The proportion of MAS among MSAF of this study is comparable to proportions reported by 
Steven et al. [12] and Van Ierland et al. [13], but less than the proportion (12.9%) reported by 
Patil et al. [14], these differences could be attributed to variations in antenatal care levels 
between countries and to sample size [15]. 
 
The mean birth weight of MSAF patients was 3.344 kg (± 0.48, range: 2.605-3.440), with 
only 5 (1.74%) low birth weight newborns (< 2.500Kg) recorded. 
   
Similar to the findings of Van Ierland et al. [13] and in contrast to the results of Coltart et al. 
[16] we could not find a gender predilection, neither in the MSAF nor in the MAS group (P 
=.854).  
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Out of the total number of deliveries with MSAF (286), there were 260 (90.9%) mature 
babies, 16 (5.6%) post mature and premature (3.5%), indicating that MSAF is significantly 
associated with mature newborns (p = 0.008) as seen in Table 1, concluding that it is indeed 
a disease of maturity newborns. These findings are in agreement with Jane, Halliday and 
Van Ierland [3,4,12], who found that 88% of MSAF cases occurred in mature babies, 8% in 
post mature and 4% in premature. Gestational age range in preterms was 32-36 weeks and 
average age was 34 weeks ± 1.83. 
 

Table 1. The sex distribution, gestational age, birth weight in meconium stained 
amniotic fluid and meconium aspiration syndrome 

Type 
of 
patient 
 

Sex Birth weight Gestational Age 
Male Female Appropriate 

for 
gestational 
age 

Large for 
gestational 
age 

Small for 
gestational 
age 

Preterm 
(<37wk) 

Term 
(37-
42wk) 

Post 
term 
(>42wk)  

MSAF 169 117 245 10 31 10 260 16 
MAS 8 5 8 2 3 1 10 2 
P 
value 

0.854 0.016* 0.0008* 

*Significant difference between proportions using Pearson Chi-squared test at 0.05 level  
of significance. 

 
Table 2 shows the mode of delivery in patients with meconium stained amniotic fluid in 
relation to the meconium aspiration syndrome group. Low forceps, but not vacuum, was 
used in instrumental deliveries, while episiotomy was done in primipara mothers.  
 
Cesarean sections are significantly associated with a lower rate of MSAF cases (199) than 
total vaginal deliveries (87), P= .00001. There was no significant difference to be seen on 
the rate of MAS cases between these two methods of delivery (Table 2). Similar findings 
were reported by Miller and Wiswell [17,18], where MAS developed in only 3% of total MSAF 
cases of patients with Cesarean sections. 
 

Table 2. The mode of delivery in patients with meconium stained amniotic fluid in 
relation to meconium aspiration syndrome group 

 
Mode of delivery No. MSAF MAS 
Cesarean section 2459 87(3.53%) 3(0.12%) 
Vaginal delivery ± Instrumental delivery 3207 199(6.2%) 10(0.31%) 
P value - 0.0001* 0.556 

*Significant difference between proportions using Pearson Chi-squared test at 0.05 level of 
significance. 

 
Table 3 shows the mortality rates and Apgar scores (at five minutes) in MSAF and MAS 
patients who have experienced the two different types of meconium, thick or thin. Passage 
of thin meconium occurred in 156 (55.9%) of MSAF patients, and was not significantly 
associated with an increased incidence of morbidity of MSAF and MAS, whereas thick 
meconium was recorded in 130 (48.6%) of MSAF, with MAS being a significant complication 
with an incidence of 6.9% (P= .0009). These results are consistent with Hobel[5], Van Ierland 
[13], and Yong et al. [19]. 
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Table 3. The type of meconium in patients with meconium stained amniotic fluid and 
meconium aspiration syndrome in relation to Apgar score and mortality 

 
Apgar 
5 min 

Thin meconium (n=156) Mortality Thick meconium (n=130)  Mortality 
MSAF MAS MSAF MAS 

≤3 35 2 1 29 6 2 
>3 121 2 0 101 3 0 
Total 156 4 1 130 9 2 
P value 0.979 0.181 - - 0.0009* - 

*Significant difference between proportions using Pearson Chi-squared test at 0.05 level of 
significance. 

 
Unfortunately the aminoinfusion (infusion of normal saline into amniotic cavity to dilute 
amniotic fluid) was not used in this hospital, which may be of benefit [13,19,20]. 
 
Chronic in-utero insult may be responsible for most cases of severe MAS. Maternal 
diseases, parity, irregular or poor antenatal care may have an important influence, as 203 
(70.9%) of MSAF cases lacked correct antenatal care in form of scheduled regular visits to 
antenatal health centers while 83 (29%) had regular follow-up. 
 
Of possible risk factors associated with pregnancy and delivery, only abnormal presentation 
was an important risk factor for MAS, (P=.028), in accordance with the findings of  Dargaville 
[15], Miller [17] and Urbaniak [21]. More details can be found in Table 4.  
 
Table 4. The effect of risk factors on pregnancies in meconium stained amniotic fluid 

and meconium aspiration syndrome 
 

Risk factors MSAF MAS P value 
No. % No. %  

Maternal 
disease 

Diabetes mellitus 15 5.2% 2 15%  
Hypertension 35 12.2% 4 30%  
Urinary tract infection 110 38.5% 2 15%  

Parity Primipara 94 33% 5 38% 0.801 
Multipara 192 67% 8 62%  

Antenatal 
care 

Regular 83 29% 4 31% 0.896 
Irregular 203 71% 9 69%  

Prolonged 
labor 

Yes 149 52% 8 62% 0.868 
No 137 48% 5 38%  

Presentation Cephalic 246 86% 8 62% 0.028* 
Breech 27 9% 3 23%  
Others 13 5% 2 15%  

*Significant difference between proportions using Pearson Chi-squared test at 0.05 level of 
significance. 

 
There were no significant differences (P =.240) between types of stimulation/ cleaning, 
wiping of face and oropharyngeal suction before delivery of shoulders and resuscitation via 
endotracheal intubation and suctioning, as of 286 babies with MSAF five (3.8%) developed 
MAS after wiping of face, while six babies (4.3%) developed MAS after oropharyngeal 
suction. Tracheal intubation and suction in the resuscitation of depressed babies, which has 
been described to be of value in reducing morbidity was used in 5.3% of MSAF cases only,  
and 15.4% of them developed MAS. Our study could not confirm statistical differences 
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between these methods as they had been described elsewhere [21,23,24,25]. More details 
are found in Table 5. 
  
Table 5. The methods of resuscitation and effectiveness to prevent meconium stained 

amniotic fluid and meconium aspiration syndrome 
 

Type of stimulation and resuscitation MSAF (n=286) MAS (n=13) 
Wiping face 131(45.8%) 5 (38.4%) 
Oropharyngeal suction 140 (48.9%) 6 (46.2%) 
Endotracheal intubation and suction 15 (5.3%) 2 (15.4%) 
P value 0.240 

*Significant difference between proportions using Pearson Chi-squared test at 0.05 level of 
significance. 

 
Mortality was 3 (23.1%) neonates out of total 13 MAS cases, while it accounts (1%) of total 
MSAF. Of MAS associated complications, three neonates (23%) with MAS developed 
pneumothorax, managed properly by surgical intervention, but unfortunately one of them 
died. Three neonates (23%) had developed acute respiratory failure associated with 
repeated hypoxic fits (15.3%) and two of them died. The most common cause leading to 
death was pneumothorax, seizures and respiratory failure. Mortality was 3 (23%) neonates 
out of total 13 MAS cases, while it accounts (1%) of total MSAF, as seen in Table 6. 
Proportions of this study are within the range of 1 – 8.3% reported by some researchers 
[5,14,16]. 
 
Table 6. The complications and outcome in meconium aspiration syndrome patients 

 
Complications MAS (13) 

No. % 
Pneumothorax 3 23% 
Respiratory failure 3 23% 
Seizure 2 15.3% 
Outcome Death 3 23% 
Discharge well 10 76.9% 

 
4. CONCLUSION 
 
Our study shows that MSAF is a neonatal problem causing morbidity and mortality among 
neonates, and those babies at highest risk of meconium aspiration syndrome and meconium 
stained amniotic fluid were those who had completed their term and who had an appropriate 
birth weight for their gestational age. 
 
Moreover, the current study concludes that thick meconium is associated with low Apgar 
scores and higher morbidity than thin meconium.  
 
Finally, abnormal presentation is an important risk factor for MAS, whereas emergency 
cesarean section is significantly associated with a decreased rate of meconium stained 
amniotic fluid cases. 
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