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Summary 

A retrospective study of 54 neonates with Meconium Aspiration Syndrome (MAS) admitted to the 
Paediatric leu Penang General Hospital from January 1989 - December 1990 was carried out to 
determine if suction of the trachea at birth was performed in this group of patients. 63% were inborn 
and 27% outborn. The mean birth weight was 3.2kg, 83% were ventilated, mean duration of ventilation 
was five days and the mortality was 24%.63% had an Apgar Score of < 5 at 1 min and 65% had thick 
meconium-stained liquor. Only 48% were intubated and suctioned at birth. Overall tracheal suction 
rate was low. 
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Introduction 

Meconium Aspiration Syndrome (MAS) is an important cause of morbidity and mortality. The 
incidence of meconium-stained liquor in the West is 12.5%, and that of meconium aspiration 
syndrome 5.41 %.1 Prompt obstetric and paediatric suctioning of the oropharynx has significantly 
decreased the mortality and morbidity.z.3.4 The purpose of this study was to determine whether 
adequate resuscitation was carried out at birth to infants with meconium aspiration syndrome admitted 
to the Paediatric leu from January 1989 - December 1990. 

Methods and Materials 

Patients with MAS who were admitted to the Paediatric leu were selected for the study. The patients 
with the following criteria were included in the study (a) evidence of meconium aspirated from the 
tracheal at birth (b) tachypnoea from birth with hyperinflated chest ( c) radiological features consistent 
with MAS and (d) Negative blood cultures and tracheal cultures before ventilation. From January 1989 
- December 1990, 62 neonates with MAS were admitted to the Paediatric lCU at Penang General 
Hospital. This represented 12% of all the admissions to the Paediatric leu during the study period. 
Eight cases records were missing and were not included into the study. Of the 54 neonates included 
in the study, 34 were born atPenang General Hospital and 20 neonates were referred from the District 
Hospitals. Each case record was carefully reviewed and analysed for the following: 

1. Biodata (gestation, race, birth weight and sex) 

2. Characteristics (mode of delivery, consistency of meconium at birth, Apgar score at 1 minute, 
duration of ventilation, complications and deaths) 

3. Details of resuscitation at birth (suction before first breath, direct laryngoscope. and suction and 
intubation and suction) 
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Results 

Table I represents the Biodata of the study population. Table n represents the characteristics and Table 
HI the methods of tracheal suction. 

Table I 
Biodata of the 54 neonates with MAS 

Biodata Total (%) Range Mean 

1. Inborn 34 (63%) 
Outbom 20 (27%) 

2. Gestation 
Term 30 (55%) 
Post Term 24 (45%) 

3. Race 
Malays 32 (60%) 
Indians 13 (22%) 
Chinese 9 (18%) 

4. Birth 2.3 -4.14 Kg 3.2 Kg 
Weight 

5. Sex 
Males 29 (54%) 
Females 25 (46%) 

Adequate resuscitation is defined as intrapartum oropharyngeal suctioning, as well as immediate 
postnatal intubation and direct tracheal suctioning.2•3•4 Term is defined, from 37 to less than 42 
completed weeks and post-term from forty two completed weeks or more.5The degree of meconium 
stained liquor at birth was determined by the midwife or doctor present at delivery, as assessed by the 
colour and consistency of the liquor. The gestational age was assessed by Dubowitz Scoring. 

Vaginally delivered neonates were resuscitated by the nursing staff initially and doctors were caned 
in problem cases. Resuscitation was carried out by doctors in vaginally assisted deliveries and 
emergency LSCS. Paediatrics medical officers were present at emergency LSCS during office hours, 
after office hours the resuscitation was carried out by the obstetric and anaesthetic medi.cal officers and 
the paediatric medical officers were called in the event of problems. 

Of the twenty outbom deliveries, seventeen were from Bukit Mertajam District Hospital, two from 
Butterworth District Hospital and one from Kulim District Hospita1. Persistent fetal circulation and 
pneumothoraces were important predictors of mortality. Ten (91 %) of the eleven patients with 
persistent fetal circulation and three (75%) of the four patients with pneumothomces died. An four 
patients had unilateral pneumothoraces. In all the seven (13 %) patients with fits, lumbar puncture had 
been done to exclude meningitis and appropriate biochemical tests to exclude a metabolic cause for 
the fits. 
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Table 11 
Characteristics of S4 neonates with MAS 

Characteristics Total (%) Range Mean 

1. Method of Delivery 

Vaginal delivery 26 (48%) 
Assisted vaginal 
delivery 5 ( 9%) 

Emergency LSCS 23 (43%) 

2. Degree of Meconium-
Stained liquor at 
birth 

Thin 1 ( 2%) 
Moderate 8 (15%) 
Thick 35 (65%) 
Not Mentioned 10 (18%) 

3. Apgar Score at 1 minute 0-9 4.5 

Apgar Score < 5 at 34 (63%) 
1 minute 

4. Ventilated 45 (83%) 

5. Duration of 1-21 5 
ventilation (days) 

6. Deaths 13 (24%) 

7. Complications 

Nosocomial 
pneumonia 17 (31%) 

Persistent fetal 
circulation 11 (20%) 

Fits 7 (13%) 

Pneumothorax 4 ( 7%) 
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Table m: 
Methods of Tracheal Suction 

§uc!ion beflOln~ Dired Intubation 
fRrst breath Laryngoscopy liI.!r!d Sillldimll 

and! Suction 

Inborn (34) 3 3 21 (62%) 

Outborn (20) 0 1 5 (25%) 

Total 3 (5%) 4 (7%) 26 (48%) 

Discussion 

Only three (5%) had pharyngeal suction before the first breath. The influential article by Gregory et 
al and the recommendations of American Academy of Paediatrics" has resulted in suctioning 
secretions from the mouth and nasopharynx before delivery of the shoulders, in combination with lar
yngoscopy and tracheal intubation a routine procedure in the presence of meconium-stained liquor. 
Recently there have been reports in the literature that have questioned the validity of routine 
endotracheal intubation in infants born with meconium-stained liquor.7In a study Under et al showed 
that tracheal intubation and suction actually increased morbidity in about 2% of vigorous infants who 
had already undergone careful pharyngeal suction with a Dee Lee cailierter. S However the importance 
of pharyngeal sllctioning before the first breath is wen established and this may obviate the need for 
tracheal suction,4.B.9 

A limitation of this study is that it does not include patients with meconium-stained liquor during the 
study period who were not admitted to the Paediatric ICU. Among the patients admitted to the 
Paediatric ICU, suction and intubation had been carried out in 26 (48%) patients. Despite this, all these 
patients were ventilated. This is partly explained by the fact that in many cases suctioning of meconium 
had not been commenced before the onset of the first breath. However, in some patients despite 
adequate resuscitation, MAS is not completely prevented. This is because meconium can be aspirated 
before labour and during laoour.1O 

Meconium Aspiration Syndrome is associated with increased perinatal morbidity.2·9Children surviv
ing MAS have long term pulmonary sequelae, including airway obstruction, hyperinflation and airway 
hyperreactivity,1I The most important preventive measure at the time of delivery is thorough catheter 
sllctioning of secretions from the oropharynx before the first breath.1,2,3,4,6,7Laryngoscopy and tracheal 
intubation and sllctioning can be reserved for asphyxiated infants.1,7Thick meconium-stained liquor 
should be regarded as a paediatric emergency. Continued cooperation between obstetric and paediatric 
staff and continued awareness and emphasis on training of medical and nursing staff is needed to 
prevent this disorder. 

63 



References 

1. ThomasE. Wiswell, Joseph M. Tuggleand Barbara 
S Turner: Meconium Aspiration Syndrome: Have 
we made a difference? J Pediatrl990; 85 : 715 - 21. 

2. Ting P, Brady J: Tracheal suction in meconium 
aspiration. Am IObstetGynecol 1975, 122: 767-
71. 

3. Gregory G, Gooding CA, Phibbs R H et al; 
Meconium aspiration in infants - a prospective 
study. J Pediatr 1974: 85 ; 848 - 52. 

4. CarsonBS,LoseyRW,BowesWA,eta1.Combined 
obstetric and paediatric approach to prevent 
meconium aspiration syndrome. Am J Obstet 
Gynecol. 1976; 126 : 712 - 15. 

5. Chiswick ML, Commentary on current World 
Health Organisation definitions used in perinatal 
statistics Arch Dis Child 1986, 61, 708 - 10. 

6. Committee on Fetus and Newborn. Standards and 
recommendations for hospital care of newborn 
infants. 6th ed. Evanston, ill: American Academy 
of Paediatric, 1977: 54 -5. 

64 

7. Alian S. Cunningham, Edward E. Lawson, Richard 
J. Martin and Rosita S. Pildes. Tracheal suction and 
meconium: A proposed standard of care. J. Pediatr 
1990; 116: 153 - 54. 

8. Under N, Aranda rv, Tsur M et al. Need for 
endotracheal intubation and suction in meconium
stained neonates. 1. Pediatr 1988; 112: 613 -15. 

9. Falciglia HS. Failure to prevent meconium 
aspiration syndrome. Obstet Gynecol 1988; 71 : 
349-53. 

10. T.M. Coltart, D.L. BymeandS.a. Bates Meconium 
Aspiration Syndrome: A 6-year Retrospective 
Study. Obstet Gynecol SUN 1990; 45 : 697 - 98. 

11. Soumya Swaminathan, Julie Quinn, Michael W. 
Stabile, David Bader, Amold e.G .. Platzker and 
Thomas G. Keens Long-term pulmonary sequelae 
of meconium aspiration syndrome. 1. Pediatr 1989; 
114 : 356 - 61. 


