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Abstract:

Incidence and risk factors of meconium aspiration syndrome at Hatyai Hospital
Boonluksiri P, Nimdej K.

Pediatric Department, Hatyai Hospital, Hat Yai, Songkhla, 90110, Thailand
Songkla Med J 2003; 21(3): 179-186

Background: Meconium aspiration syndrome (MAS) is a cause of neonatal mortality rate. The surveillance for risk factors can
prevent the incidence of disease. The objective of this study is to determine the incidence and risk factors of MAS and look at
prognostic factors.

Materials and methods: A retrospective cohort study was conducted. The medical records of neonates with meconium-stained
amniotic fluid (MSAF) were reviewed consecutively at Hatyai Hospital during January 2001 to July 2002. The diagnostic
criteria of MAS included neonates with thick MSAF, respiratory distress and abnormal chest x-rays within 48 hours after birth.
Univariate and multivariate analyses were performed for risk factors.

Results: A total of 290 MSAF neonates were enrolled. The incidence of MAS was 16.5% of MSAF. Six cases of MAS died
(12.5%). Fifty four percent of MAS needed mechanical ventilation. The complications of MAS were persistent pulmonary
hypertension in newborn (PPHN, 20.8% ), pneumothorax (16.7%), and probable sepsis (10.4%). The risk factors of MAS
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were premature rupture of membranes (PROM) > 18 hours (OR=44.25, 95% CI 6.08, 321.85), post term (OR=5.62, 95%
CI 1.11, 28.46) , abnormal non-stress test (OR=6.58, 95% CI 1.70,25.46), late deceleration contraction stress test
(OR=5.88, 95% CI 1.04, 33.16) and variable deceleration contraction stress test (OR=10.25, 95% CI 1.42, 73.83). The
poor prognostic factor of MAS was PPHN (OR=24.33, 95% CI 1.86, 318.84)

Conclusions: The incidence of MAS was 16.5% of MSAF. The risk factors of MAS were post term, PROM > 18 hours, and

non-reassuring fetal heart rate. The poor prognostic factor of MAS was PPHN.

Key words: meconium-stained amniotic fluid (MSAF), meconium aspiration syndrome (MAS)
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aql: wudamang MAS 50892 16.5 9a9msn MSAF 1assideana MAS laun post term, PROM > 18 #1134, non-
reassuring fetal heart rate uazasomswennsailsn MAS vavmsnindsdinda nmsiinz PPHN 598078

v
I~

maan: 2umlunas, nguermsasanom

unin

nquaImsdantimlumanusniia  (Meconium
aspiration syndrome, MAS) Lf]ufmmmﬁa%ﬁmﬁﬁwﬁtyaéwwﬁq
NMINUINAR %;\‘l'd']N'ﬁﬂﬂlﬂ\iﬁlﬂﬂ%aaﬂﬂ)ﬁuéuttiﬁlé’gﬁﬂ
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1. ananwumsnusniasimsmedimiulushas Tae
wuldl thick MSAF #sanansatfiunznoudn g vasdmluy
ihaslamemwa

2. wuanaiaUsnizesmuanedveamely 48
*i?ﬂmwé’qﬂaaﬂ 167Ll,ﬂ‘ alveolar infiltration, hyperaeration,
atelectasis Lf]u(;u

3. mmsma‘laéwmnv{w *) (respiratory distress) I(ﬂyl,l,ﬂ'
melasiiy 60 ﬂ%\iﬁ;au’lﬁ, retraction, moaning, grunting,
cyanosis, paradoxic chest movement Lﬁu(;u

msnfiasanuiimluihasineuaass azlasums
(ﬂLLQIGIEIHGILLW'VIEI'VI’]ﬂ’]iGlGlu’lﬂ‘i']ﬂ’lﬁﬂ’lﬂﬂuﬂﬂﬂiwuﬂﬁﬂ
v;uﬁmﬂaaﬂwsaaanmnwummmsmﬂaummanmma’la
9 uaglasumsquanalasninsunnsidugasaiumsn
fivasnasauialunasndanudl msnuieuse (vigorous
infant) il Apgar score i 1w > 8 uazlufiomsiinUsnd
mevdsnaan 2 il sosdunaiviesnass azlasumagua
musnasuUsnimiiewdnmsnimlu msniid Apgar score
ﬁ 1w <8 uaz non vigorous infant V(]ﬂi’l“éﬁlsl@?%luﬂ’l‘iﬁlévia
ﬁaamﬂmmz@ Gl‘?;’ WI’IGT’JEI meconium aspirator %\i vilu guide-
line lzUfvalulsmentnamalny  udsmnivazlady
msquanaiadanammaviasmnluvarinamsnusniia

Exclusion criteria VLG;ILLﬂl ‘Vl'l‘iﬂ‘ﬁlﬁ thin MSAF @‘Z:;Q
Tummnsadiuaznaudn g vastiimluhaslaasmia
LLae congenital anomalies Iﬂy LLﬂI congenital heart disease, central
nervous system anomalies, Trisomy Lﬁu(?;’u

mmﬁmivagaﬁmﬂﬁaswiw 9 mn‘ziyagawmmsnuaz
YDYATBANTN LHBININIATIIMANNFNRUS ToyauDy
m3n laun e, mqmsﬁ, Tminusniin, body weight
classification ‘?%QLL‘L;QLﬁu (1) appropriate for gestational age
(AGA); (2) small for gestational age (SGA); (3) large for
gestational age (LGA), mode of delivery (1(;LLﬂ' normal
labor, cesarean section, vacuum extraction &8¢ breech assis-

1 v
ting), Apgar score, cardiovascular resuscitation need % chest

compression 33me, 1 1fuay a1msudaswas MAS laun
0, saturation Lfiausn%’uﬁwau‘%maminusﬂLﬁﬂ, msmela
&N, chest x-rays Melu 48 1 laewdanana, A persis-
tent pulmonary hypertension in newborn (PPHN), pneumotho-
rax, sepsis  lOgmsAni latnammsIiasy sepsis 09l
1) culture proven sepsis Tosiina positive hemoculture for
bacteria TN lOAUPINMSUBIMSN WAL 2) probable sepsis lawn
hemoculture negative LLéLLW%gﬁQLLaé’dﬁﬂluﬁNL’Jmﬁ%}u
3fasa1neIMsuanIMeAdiin, hypothermia lagly body
skin temperature < 36 °C %38 core temperature < 36.5 °C''
L‘l‘j‘l‘l(;u 5388LQ@1@§I§\1W81U73 Ltagﬁﬂ31ﬂ75m78 {Ilaﬂa?la\‘l
s laun g, snuitnssn, UseSalasushnassa
(antenatal care, ANC), 15A289315M IG;ILLf; VDRL, HbsAg,
HIV, lsaunvnu (diabetes millitus, DM), pregnancy induced
hypertension (PIH), premature rupture of membranes (PROM)
>18 #1444, chorioamnionitis, 12 1fuey HaMI09I7 intra-
partum fetal well-being monitoring vL(;l,l,ﬂ' non stress test
(NST) Tesuiana reactive ﬁaiwﬂsna, non-reactive Lo
undetermined amlﬂu'ﬂiﬂa, contraction stress test (CST)
Tosudana early deceleration am'ﬁﬂiﬂ(?l, late deceleration LLae
variable deceleration aa”:;’lhjﬂiﬂa Naﬁh\;ﬂiﬂaﬁuﬁﬂﬂ’j’l
non-reassuring fetal heart rate (FHR) menzndadens
Wﬂﬁﬂiﬂﬁiﬂ ﬁ“muméfmﬂimu T‘%a outcome L‘l‘j‘Ll'Vl'ﬁﬂ MAS
fideFinlulsawenue Wisuidisuiumsn MAS fisandie
u,axf\hmjmaanmn‘[sqwmma

mMaNzieae Taiedeamsio MAS waztads
mawennanilsaly univariate analysis dwmiuzayadiiu
categorical data 1’8, chi-square test %30 Fisher's exact test
u,azilyagaﬁl,ﬁu continuous data I‘g student t test 38 Mann-
Whitney U test (ﬂ']Nﬂ'J']NLWN']ZﬁﬁN‘ZIi’J\‘]ﬂ']iﬂSSﬁ‘\T]EI?Ja\i"l]lai;l‘a
13U multivariate analysis 1‘8’ multiple logistic regression
Iﬂmﬁﬂﬂﬂﬂﬁﬂﬁﬁﬂ"l p-value < 0.2 10 univariate analysis
1231 model FALATEVUALUAAINANE odds ratio (OR), 95%
confidence interval (CI) 1gizﬁuﬁﬂﬁﬁﬁlmuﬂﬂﬂﬁaaﬁ p-value
< 0.05, 2-tailed
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WUM3N MSAF 1uae 290 518 Mamsniiniian
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16.5 289350 MSAF viaifiusas 5.55 578 a8 1,000
MSAAREW Snuaaamsniii MSAF WULWAZ858882
49.3, WMINUINAARAY 3,142 + 469 N3 (range 1,850~
5,100), M350 AGA 58882 90, 130 SGA 58882 8.3 UaE

M3n LGA 5880s 1.7, 918A3301R88 40.11 + 1.55 dUaw

(range 37-45), msﬂvgﬂsmﬁmqmsﬁtﬁu 37 §ev way
ﬁmqmsﬁlﬁu 42 §onv 20 M8 (SeEae 7), m'sna"m’lmj
TasumsmHenannmeIFUsnALasMsENFaaanMInNNad
289NN IPEAE 50.7 WA 37.9 MNAGU 15 lasums
mnﬂssﬁ;aﬂaz 95.8, M3N 43 T8 (é”aﬂax 14.8) § Apgar
score 71 117t < 8 wazlasumslanezemelailagadim
msnsyaaaz 5.5 & Apgar score '*7; 1 W% < 3 (severe birth
asphyxia) Wa% Apgar score 17; 5 W < 7 ;aﬂaz 11 mM3n
;aﬂaz 16.5 lﬂy%'umiﬁamﬂyuﬁu%wévm chest compression
MNP Apgar score 1 11171 > 8 1ia MAS 9 318 (5088z

a & s & v ¢
41) MINLNAINNITOINIATIINANLINIBERL 52.1, ATIN

‘ﬁ' 2 ;Elﬂﬁw 18.6 Ll,agﬂ‘ﬁf;“ﬁl 3 W%E]N']ﬂﬂ’.]l'] ;Elﬂag 29.3
mmﬁﬂﬂsnﬁwmmsmlﬁruf{ HIV infection s8aE 1.7,
HbsAg carrier saﬂau 0.7, VDRL positive saﬂav 0.3, DM
saﬂau 0.3, PIH saﬂau 5.5, PROM > 18 “Zi’ﬂ:uﬁ iaﬂau 3.8,
LLee chorioamnionitis saaaz 1.4 'Vl’l‘Sﬂ‘ﬂLﬂ(ﬂ MAS nnsmu
anufaUsniinsua 328 laun thick MSAF, meladun
wazanwiinUsnizasnmmmeidvan lawn alveolar infiltra-
tion, localized air trapping, hyperaeration, pneumothorax with
alveolar infiltration Lﬁu(;u WUV]']SﬂLWﬂ“ZﬂEI;E]EIaz 41.6,
mﬂmsmnunmumaam 14.5, ‘Vl']iﬂﬂallull Apgar score
‘Yl 1 < 3 iE)Elau 29.2, Apgar score 1/1 517 < 7 saaav
47 9 1@5“Uﬂ']‘5°ﬁ'3£|L“WaaﬂaE]Glﬂ')ilﬂ'l‘jN'l(?l(ﬂ‘ﬂ'N“Wu’WlENN'lSG]’]
saﬂax 58.3 (mswﬁ 1), M09 fetal well being YULTD
AaBM WU fetal heart rate Laﬁ'a 143.7 £ 15.1 (range 110-
190), @5IAWU non-reassuring fetal heart rate 97 abnormal
non stress test ;Elila:: 65.7, late deceleration T4 contraction
stress test %’E]ilaz 22.9 W@ variable deceleraton 114 contrac-
tion stress test ;atlaz 25.7 IMSUA0EI MAS Toun laiiu
38 ENﬂ’lL‘ZfalefElﬂ ‘jE)Elau 4.2, hypothermla SE]Elau 39.6, hy-
poglycemla iE]Elau 6.3, anemia iE]Elale 8, polycythemia
saaaz 2.1 Ltazﬂ'lilﬁlf\)ﬁ?l,ﬂu 60 ﬂ‘i\i(ﬂau'l‘ﬂ 5E]EIBZ 61 Lﬁumu
sawar 54.2 yaamsn aasluasernemala Togi % 0
mz‘?'asyaﬂax 83.7 * 14.4 (range 42-100),

aMezunsngauiaaay leawn PPHN S888¢ 20.8, pneumotho-

satu-
2

ration

rax ;aﬂaz 16.7 Wag probable sepsis ;Eltlaz 10.4 13\;WUI’§‘1J’38
culture proven sepsis, mmagj‘[smmmamﬁhmu 10.4 T,
1196533 Complete Blood Count lanadail Hb (gm %) 15.9
+1.9 (range 11.9-20.3), Hct (%) 48.8 + 6.3 (range 36.4-
60.9), WBC (per cu.mm) 20,076 *+ 13,530 (range 4,385
-77,500 ), PMN (%) 56.5 £ 17.2 (range 3-85), Platelet
(per cu.mm) 229,434 + 90,161 (range 95,000-617,000)

wadnnsndasadssaamaiio MAs Tumsail 2
LN univariate analysis wuﬂﬁmﬁ'mﬁﬁwﬁm vI,G;’l,l,ﬂ' post term,
mode of delivery, PROM > 18 %"J‘[NQ, PIH, abnormal NST,
e abnormal CST ﬂ’lﬁtﬂi’lzﬁg’m multivariate analysis Tu
i 3 nudadeiiasiienuddyaemsio MAs laun
post term (OR=5.6), PROM > 18 #laa (OR=44.25),
abnormal NST (OR=6.58), CST-late deceleration (OR=
5.88) Waz CST-variable deceleration (OR=10.25)

M99 1 Demographic data of MAS patients

Cases (%), n=48
Male 20 (41.7)
Post term 7 (14.6)
Body weight classification
AGA 40 (83.3)
SGA 6 (12.5)
LGA 2 (4.2)
Maternal gravidity
First 27 (56.3)
Second 6 (12.5)
Third or more 15 (31.3)
Delivery mode
Normal labor 15 (31.3)
Cesarean section 28 (58.3)
Vacuum extraction 4 (8.3)
Breech assisting 1 (2.1)
1 min. Apgar score < 3 14 (29.2)
1 min. Apgar score (mean + SD) 5.08 + 2.49 (range 1-9)
5 min. Apgar score < 7 23 (47.9)
5 min. Apgar score (mean + SD) 7.00 + 1.75 (range 2-9)
Maternal condition
ANC 42 (87.5)
PROM > 18 hours 6 (12.5)
Chorioamnionitis 2 (4.2)
Pregnancy induced hypertension 5 (10.4)
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#3199 2 Univariate analysis for risk factor of MAS patients

MAS (%), n=48 non MAS (%), n=242 p-value

Male 20 (41.7) 127 (52.5) 0.17
Body weight classification 0.17

AGA 40 (80.3) 221 (91.3)

SGA 6 (12.5) 18 (7.4)

LGA 2 (4.2) 3(1.2)
Post term 7 (14.6) 13 (5.4) 0.02
Mode of delivery 0.001

Normal 15 (31.3) 132 (54.6)

Cesarean 28 (58.3) 82(33.9)

Vacuum 4 (8.3) 28 (11.6)

Breech 1(2.1) 0
Gravidity 0.49

1 27 (56.3) 124 (51.2)

2 6 (12.5) 48 (19.8)

3 or more 15 (31.3) 70(28.9)
ANC 42 (87.5) 232 (95.9) 0.37
PROM > 18 hours 6 (12.5) 5(2.1) 0.001
PIH 5 (10.4) 11 (4.5) 0.10
Chorioamnionitis 2 (4.2) 2(0.8) 0.07
Fetal heart rate 143.7+£15.1 140.4 £ 9.9 0.14
NST abnormal 23 (47.9) 30(12.4) 0.001
CST abnormal 0.001

Late deceleration 8 (16.7) 6(2.5)

Variable deceleration 9 (18.8) 3(1.2)

?1991 3 Multivariate analysis for risk factors of MAS

patients
Odds ratio 95% CI Msn MAS (de#ia 6 8 Aawdusesas 12.5 M3
= < L b L d'
Male 0.52 0.18-1.47 Aeendademsnennsulss MAS 695NN 4 udas
SGA 2.81 0.56-14.03 univariate analysis WUMSNABINSUNINEBUIN PPHN  La
LGA 2.03 0.10-39.96 I .
Post term 5 62 1.11-98.46 pneumothorax (FeFIANNAUDENAUIEAYNNEDA NS
1 a ¢ . . . ¢ L
Cesarean section 1.36 0.39-4.79 IATISULUY multivariate analysis ®38 model aauaaslu
Vacuum extraction 0.36 0.03-4.45 a Y da
PROM > 18 hours 4495  6.08-321.85 mand 5 lagludadefiie) p-value < 0.2 90 univariate
Pregnancy induced hypertension 1.53 0.19-12.08 analysis WAA® mechanical ventilation 88N LLAIMINIIUIU
Chorioamnionitis 0.06 0.00-1.91 o e ,
Intrapartum FHR 1.03 0.99-1.08 yiheusetiuly lusansanm stratification Autadannealy
- 1 ¥ a 4 o Ao o & A a
Non-reassuring FHR model 1o HamsiaNzinudadeidnuia Msniiia PPHN
Abnormal NST 6.58 1.70-25.46 , ” . , , , ,
CST-late deceleration 5.88 1.04-33.16 TINMBAFETINNNAU 24.3 11 UOUYDU (U pneumo-
CST-variable deceleration 10.25 1.42-73.83

thorax Wa% chorioamnionitis ﬁqluﬁﬁﬂﬁwﬁcquaaa
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#19197 4 Univariate analysis for prognostic factors of MAS patients

Dead (%), n=6 Survived (%), n=42 p-value
Male 3 (50.0) 17 (40.5) 0.66
Post term 0 7 (16.7) 0.28
ANC 5 (83.3) 37 (88.1) 0.53
1 min. Apgar score < 3 2 (33.3) 12 (28.6) 0.81
5 min. Apgar score < 7 4 (66.7) 19 (45.2) 0.33
PROM > 18 hours 1 (16.7) 5 (11.9) 0.74
PPHN 5 (83.3) 5 (11.9) 0.00
Pneumothorax 3 (50.0) 5 (11.9) 0.02
Probable sepsis 1 (16.7) 4 (9.5) 0.59
Chorioamnionitis 1 (16.7) 1(2.4) 0.10
Mechanical ventilation 5 (83.3) 21 (50.0) 0.13
% O, saturation (mean) 84 (range 81-88) 88 (range 42-100) 0.94

#1597 5 Multivariate analysis for prognostic factors of

MAS patients

Odds ratio 95% CI
PPHN 24.33 1.86-318.84
Pneumothorax 2.67 0.23-30.72
Chorioamnionitis 9.98 0.18-559.94
- <
AU

va ¢ A '

guAnMsnizae MSAF nnmsdnwilaady 33 ae
1,000 MINANTW (Laz MAS 8882 16.5 289M50 MSAF
TIFINNUNNENUNNANYTEMANNUIRAE TR 5-12

12, 13

D201

YNNI MSAF ﬁgqﬁl,ﬁaqmnmmgmms@LLamim
sauamsthnassmaudimsaasauasssnamaaianndsls
imifisnfulssmaiiannua) msn MSAF snwulumsn
ﬁﬁmqﬂﬁﬁmuﬁmumuﬁqLﬁuﬁmuﬂ mswuzimluhas
WnuaaedannziinUsnizasmsnluassnfitiean acute
hypoxia, chronic hypoxia, infection Lﬁuﬁ?u“ ‘ﬁﬂ‘;‘i’niﬂﬁ'
Lﬁﬂmﬁﬂ’iyﬂwi"lﬂ 9 lgl,l,f‘; respiratory distress, lethargy L‘ljuﬁgllu
miﬁwé’ﬂ%ymnLflummq%nuﬁﬁﬂﬁlﬁmnéummsﬁwé’ﬂ%ymw il
veadluladumennimzimlosass waiudadedeoswes

manaauaagluassnanse MnmsAnmiimuindneny
ﬂﬂﬁ'ﬂtﬁlﬂﬂ‘ﬂm MAS 1(;LLﬂ' non-reassuring FHR, low Apgar
score, no oronasopharyngeal suctioning, chorioamnionitis,
sepsis, primiparity l,‘ﬁ‘lﬂl(ic;"l‘!lf7

Tadedeansiia Mas Tumsdnwil lawn post term,
PROM > 18 §QINQ L8 non-reassuring FHR %ﬂﬂaﬂﬂgaﬁﬁﬂ

3-5, 14

FIEUNNIUNN AMIANNNEOUNIWUN  intrapartum

fetal well-being monitoring ﬁtﬂuﬁaﬁi’mﬁwﬁnﬁa tachycar—
dia LLG‘I?jWUﬁ’Hﬂa’Iﬁﬂgﬂm late 138 variable deceleration” *°
dadamaniinazuansiianuiaUsndzasmandauaaglu
assmnsm lasdeluiaamsmelananmsardndim
ilasnndansasmsniiagluassaunsemdslainu e
ndemsuanilasueanguuuazasemsneaneszianu
ansodundn’® Taseidaedhanlown PROM > 18 #la
RNBATIMIAA MAS §9 44 om Tagsiniia chorioamnionitis
LtaznwsamL%aiuwwsnmwuuw mitifasnnmsnluassnanse
auummummﬂaﬂm AUUNNELNONIL ohgohydrammos
nIaLne ascending infection mnﬁa«aaa@msmamsﬂ ERIGN)
chorioamnionitis  MSNIUAANNIE stress LLEW‘ZJ‘UE]’IEI“ZIW]’]“IJH
sananluhasla MsnueEaLia intrauterine asphyxia
W LiaAaaneaNINASININSMAIRM Apgar score ala
Toowmwzi 1 1# Ausasd birth asphyxia Tasfiulans

acute %38 chronic hypoxia #N@1aazluainsaunlulaae
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FNT0NTIANWUIN intrapartum fetal well-being monitoring
SYWTNTDAADN

msdnmiinumsn MSAF lasumsmewmaemsaasn
é"‘lﬂﬂ’l‘jﬁ'l cesarean section Z;N Lﬁaﬁmmﬁamsnﬁsmﬁa
27N acute placental insufficiency L‘li'u abruptio placenta
BE;WQIS?IGI’IN ﬂ’li“ljlmﬁluﬂ’lil,ﬁ@ MAS 0 cesarean section
i luiiveshaymeada midiesnlmsaunmsnil fetal
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