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Meconium aspiration syndrome (MAS) is considered as major cause of

death in newborn patient, associated with many mortality risk factors.

To study risk factors and causes of mortality from meconium aspiration

syndrome (MAS) in newborn patient, Surin hospital.

Rehospective analytical study

A retrospective review of newborn patient's chart admitted with meconium

aspiration syndrome in Surin hospital during October 1't 2005 to September

30'h 2009

Descriptive statistics were presented by number and percentile, relationship

among risk factors was analyzed by Pearson correlation, Chi-square test,

Fisher's exact test and Stepwise multiple regression analysis.

There were 158 newbom patients eligible for meconium aspiration syn-

drome diagnosis criteria (0,95% of total live birth or 6.1'/" of total meconium

stained amniotic fluid at birth). Eleven patients from these cases died (0.65%

of 1,000 live birth or 6.96o/o of total meconium aspiration syndrome). The

significant mortality risk factors were patient with Apgar score at first and

fifth minute less than seven, patient with ventilator, patient with pulmonary

hypertension and patient with pneumothorax. However stepwise multiple

regression analysis found that only patient with pulmonary hypertension,

patient with ventilator and patient with Apgar score at fifth minute less

than seven were statistically significant.

Pulmonary hypertension is the major mortality risk of meconium aspiration

syndrome in newbom (54.51%) second with severe birth asphyxia and

respiratory failure from meconium aspiration.

Meconium aspiration syndrome (MAS), Stillbirth, Pulmonary hypertension,

Risk factor, Apgar score
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uvru'r
n drr orn-riil n dr o"ndrvrr njrU o rr (Meco_

nium aspiration syndrome, MAS) rflunrrs
urutqdhurn du rfi rr rdar:qrnylrtnilnd-ldn
iirvr r du rJu o qjturi.r nir ujr}Iuvr r u r nurar ulq
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14 o'u n o a n 
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u 0\, n 0 o Fr rfl u nr na qfr dr fr'rg o tjr urafr ufr vritrifi
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fi ornr::u u:uUrun orr: ornr:e s fi dulu 4_z iu
urr::ruursto riroqi rflur6au mr:nfifi ornr:
?uu?uulnolqrdufiim nrulu 3 iuu:nradu
n o a nrraio:o orfir- n uoirfluI:nrJo n r{oiu
n'tu14orl@3)

ool,r'
nlQlnnn?TJ

Meconium aspiration l4lltudu nrryfr
rrln n oo FrErnur:nrdiirirn:'rrjudryr uovfi
ar nr:ur utE ohur niilrjorur:o a6u.l u q1n

mr ua 4 d'uIfi druri'ufi drvrr1uvrr,: r6urar ulEd

:y d'u oir nir ar u rd u r: uo s/r,riofinrnfr: f,
yr:luonfinilnfi(n's)

lunr:n oo n#'ilrJ r:rrunr.l"f,ryrrJulu
rirnir (Meconium stained amniotic fluid,
MSAF) li#auw..ss4o (ro6iuiouov r+)

in neubom patient, Suin HBpital

nrr v ur:n6aufir,r!1fitiau Tfi rrias)

1. nrrvn:uniurfi arr1urJorrnu (per_

sistent pulmonary hypertension, ppHN) r,lr-t

o r-ifr n r: ni u m n rir u ryu1u u ri n v: r a u ru niu u ni

iotroy 13.5-40 uauyr:nfirflu MAS uovrflu
o r n,r m dr n"rgfr virlriry,rJ : a rf, a gi n

2. Rr:soui-lzoutJon (pulmonary air
leaks) rfl unrrv uu:nfroufr nuIfir_jo a tJ:vlrru
ioaov 10-20 uovorey{!oufiuiouNu 50 lu
vrr:nii fr ou1tirn{outir uyr ulq o-nuru, ou{rfi
vrulfiilou 16'riri pneumothorax lLNy pneumo_

mediastinu.n fidrfr'cgfio pneumothorax

tfinfrfin-:rufiu (Tension pneumothorax) du

rfl u or ru m dr n"'ryfivirtrio r n r :u o u yr r r nyn Fr 0 u

a druy"ufi ri'u1n uo v rfr u8i mIfi

3. T:nfinriio (infection) Einnrt
flnurtu#nirnoounuir drvrrti:adurmiu
nr:roirgrmuTmzauuunfi ria urjirevlilfi
rlou oyirnr:f,nurturr:n uri r{ioirfi nr: rfr l
o-n:r rduuuounr:fi rr rdouou rru nfi riu1uyrr:nfi

rflu MAS

4. I:nrJonrrioiu (chronic lung dis-

easel vrul fi1:"ir-i o rr !-nyi ulu:r ufi 6'o utrj r ni o u

ri-: uur uTq r:u rriulr n: v d'l 
6 u rfl u rr oruru

rdouqrnlul:uy{ urlJr N diuvrifinr:
tJ:vztiurnr::vuiru n aiilu-turllJ-lt r?u n:i!
uovnailuru6fi-uirrrn::u rflutl:vqirrn 3

t6ou (Perinatal conference) rfiourdlryrt
rrNyuulynurrfiIzr6nvrr:n u:n rfinfi rfiagi m

ruovlll'irnrrv MAS rfluorrr4fi drn''ryodru

uduuounr:rfi af,imluvrr:nu:nrfi nr z iuu:n
Ior unrJrtuil x.n.2ilg-25s1 fi {rJ:u r6nvrr:n

o1a O-7 iu r6iuilinernnl-l! MAS:ru 10 rlu
(iarav- z1.zy Ernilr:nr?n rfr nrr-hafr rf, uilin
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rfii ovr uu':vt r ulunr:rJSlrJ 1 u n r : 4 u oinur

vrrrniifi nr't u MAS l1ilfi fi Ei\liiu

{nqrJ:vosd
)a1. tfi of,nurrJe'i'u rf, uu ttosfl'l tYE

u o u nr: td uf, i mtl ouvr:nfi fi nrr v q rr dr d'ndmr

nirrJ o ntul:uvr urur o qiuvri

2. ur uurYrt:lunr: o ndn:rnr: tfr u

fii mtouvn:niifinrrv4rrdr ondrvr rtirrJo ntu

1:urururoniuvri

i6nr:finur
tflunr:finur6ouYd'u tSui rn:r Yd

(Retrospective analytical study) Elnt-lu

:s uf, uuu ouvrr:nii1fi5unr:ifiqduirfinrr s

MAS uo vn no nr'(uI:ufl urur o qiuvri 1nu1fi5u

nr:inurduri': uvr:n u:n tfi nr 1:uvl urur o

qiuvri:vrairuiufi r 4olnlr 2548-30 ti'uuruu

2551 :'utt'lor 3 -r-l uovtdonlr:ndfiornr:

vrru n 6fin rtirlfiriurr v tvtAs 6'uf,

1. rr: nrfi !: vffi drvrrrjulurir nrir

(Meconium stained amniotic fluid' MSAF)

2. vn:nfi ornr:vrule 6irurnv o-un oo n

3. uldrvntuvooFl olJ?Jo':vl-l:nvou

n oo n qtnnl: g nrrir nir"luvior,too n ou r.iruvtru

viotirurara"tq (direct tracheal suction)

4. nruiufirjorrftnrlnfi

r,riotuuru:ruvlurt vfi nrJ n fi fi rtirIfi

ri'unrrv MAS rfiuu 3 do 6o tia 1, 2 rrov 3

v6a t, 2 unv 4 uoYlriarur:niffqdurflu

odruiiuIf,frfi oirtflunrrv MAS rdouErn"lu

f,ogiu ur:ndnooo oonurudrtou d'u vr utE fi

u tYu uuuurld uo ;fi d'n:r r6utt or:firtel r n n'i r

too niu/urfi lVigorous infant) fllri'irrflu

fr a u g ndrvrrar nu d o tl NIJ n o r'iruvrruvi atir u

vrutquriirqsfir.l:vifiduvrvfinrrn (Thick

Meconium stained amniotic fluid) lirlfrlri

vr:ruirfi drvrrluu o o ot nur,l-:o1ri drviunrvl

riraiudloniiur-rft nrjnfi'lunlls MAS fivoru

odruiiurr.iosfio

1. vtu consolidation otiruuurltflu

ratioul (Coarse, patchy area of consolidation)

2. rJ o nfi nr:lrJuYiouurnniriln fi

(Hyperaeration)

uo n qr ndar av{!n1'l v d}J{ru o ur-J o n

(air leaks) v-:ouru:rufi nrviiudrJ o nl n fi 
@'''a

n'lre rnrrvrifrouo
na AEitf,ifi uri qiruru 5o u o v nlflr n 6 ou

nrru d'urniu6: vr,riI urJq{'u rirr: 1 1n utf, nfi fi

mvf,lr(udrrulrfiui#u (Pearson product

moment correlation) nr:vnoollnoun-:i

(chi-square test) nllvlamouut-Llf,luttloi

16 n 116 nvi (Fishe-rs exact test) ur rir n':rl

d'ur(ud:vvirurJq{'u rduu lnuvrpir odd ratio

rirvunrirnrrur{ioriuiounv 95 ttovnrl

i rn:rvvirrnnauv{vnruuLLrYunou (Stepwise

multiple regression analYsis)

a
H5rnllfinu'l

E-rnfl livlllvllut:u:v ufl tlufr ouv d'u a tJ

flvrr:nrflnrfifly,l u,058 :ra ttlunl:noondfl

MSAF 2,607 filil (touov 15.3 uaunr:tfiprfi

f,n) vlrvn:nfinl':v MAS 158:'ru (ioaov 0.95

zounrtrfinfifivr) tfiuf,im 11 rlu (taunv 0.e0

souur:niifinrtv MAS) finrrflud'm:rmru 0.65

rionr:rfirrfififl 1,000 :ru lnrr:rufi t;
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n.ltluii r tioryofi'r}J

f, n:nrfia

uuillyrns fiit
(?1u) (flu)

rnrmiirl?J MAs

in?nnaai

dfi usm (flu) uournl uournrnaor flnnrJ frfinrr; n,Ils nluc.rflnr?y

rfiafiix fi rrlsnr MAS (io 1,000 rfirfiiil) MAS

2549

2550

255t

6,029

5,679

5,410

43

67

48

898

904

805

0.69 4.79 1

0.74 7.46 7

0.766 2.33

t.25 10.45

6.251.36 5.96 3 0.55

17,058 2,@7 158 0.95 11 6.96

quAogut
flq{'ufifinrruilur{udtTunr:rf,ufiinuouvrfinfifinl?v MAs dohiofifioraf,urfuti uulrfiuiilu

nlrmnflauIn6rn?i udsnr:vlFrflolJrLUUfiluruairSnu6nr{ nuiriirflurlq{rrrduuDionrrrAugi,r
uouvrlrn odrufiriudrd'rgv-tudfifi lfiuri nvuuu Apgar d t urfi u6y 5 u1fr <z vrr:niifr'autti
tnioutjruurutq nr?s pneumothorax novRl?s ppHN 1mr:rufr Z;

nl?rud z rlq {'uii fi n :r u f,lrfu 6 niu nrt n 1 ul o uyl r: nfiiln r-t v MAS

?,ouoe'lu?u fl on.tlinu'tuo\t?t"ltn MAS-fl u (%)

[f,ut?n [u[6lut?n

(n = 11 flU) (n='1.47 z'tul
(iotrosilr:n ({auavilr:n

rfruffin) lrirdufiin)
p-value*Odd ratio

(95% CD

tle{rrfiruurrnr

1. orurr:nr

< 20 -t) 1 (e.1)

0.60

22 (1s.0) (0.01-4.e3) 0190

20-35 ti 8 (72.7)

1.40

114 (77.5) (0.3s-s.60)

>35tJ 2 (18.2)

7.47

22 (15.0) (0.41-s.32)

2. arun::dur:nr

> 42 ffi)a:ni 0 (0.0) 7 (4.8)

2.35

(0.26-21.47) 0.385

2.47

(0.6e-8.80)3. rJ"rrnrfiftn$flrn 7 (63.6) 68 (45.3) 0.158

-a

0.65
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lr{ilur!rnai6:tnu E?urf rf ir.rtl

nli'roii z r]E'i'ufi fi n':rl f,uvrutirYl nl: Dl-l u?J o uvllrnfi fi n1? u MAS (ri o)

uouoa'lu?u elfl n'rlinu1?JorJvl'lln MAS-Trs (%)

1t-d-rFuEln tulf,Ut?n

(n = 11 xlg) (n=147 x1H\

(iosnvilr:n (6ouocilrtn
'?raaA.lduuxn) lulfluu?n)

Odd ratio

(es% cD

p-value*

4.r.lrnn::d<+nirl 11 (100.0) 15 (10.1)

2.29

(0.4s-1,1..74) 0.591

5. noonrurutiounooFl 2 (18.2) 3e (26.5)

0.66

(0.14-3.20) 0.460

o. rir nirfi iirvrrtiuur n 11 (100) 133 (84.2)

0.92

(0.88-0.e7) 0.563

fle{sfiruilr:n
t. rirvrin

< 2,500 gms o (0.0) 25 (17.0)

1.09

(1.04-1.15) 0.582

2,500-4,000 gms. 11 (100.0) 11e(81 0)

0.91

(0.87-0.e6)

> 4,000 gms. o (o.o) 3 (2.0)

1.08

1.08 (1.03-1.12)

z. nvuuuudr-lnri

fitutfi<z 7(63.6) 7s(s1.0)

5.52

(1.15-26.45) 0.006**

;_
v] 5U'lvl <7 5(4s.5) 2e(1e.7)

9.94

(2.64-36.83) 0.000**

flcdsnr:inur

1. hilfivti direct tracheal suction 2 (18.2) 88 (50.e)

0.15

(0.03-0.71) 0.020**

2. On E-T tube with respirator 11 (100) e (6.1)

2.22

(1.37-3.51) 0.000**
v

n'l?gllfltnu ou
)- ?

I . nT? vvrlto'tn] n !uvE?\] an

2. N11U PPHN

3 (27.3)

6 (54.s)

0 (0.0)

o (o.o)

0.000**

0.000**

*p-value < 0.05 = significant
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riiohinrrirn :ns$61u stepwise mul- rdufiimuouvrlrndfintlu MAStuurusfrnvuuu

tiple regression analysis nliryr:nfifinr:v Apgar iit urfi <7 uovnl?s pneumothorax

ppHNvrr:ndfr'outflrniouzi?umulErdunuLruu lrifinrruf,ur,Yuiirl'unr:rf,aflinil o$yllrnfifin1'tu

Apgar ii s urfi <7 fin:ruilur{uiSrTunr: uaS 1mr:rufr s)

nrtr$d g rlq'i'urduuiif,uniur5flunr:rdrrfiimuouvnrnurnrfirriifinrrvqordrondrvrr (MAS)

flq{urduu Chi-square
stepwise multiple

regression analysis

Odd ratio 95%con p-value p-value
;d

nvuuuApgarfrlurfr<7 5.52 0.006 0.3307.75-26.45

. A- a
nu[tuuApgarfr5u1:r'<7 9.94 2.64-36.83 0.000 0.010*

on respirator 2.22 7.37-3.61, 0.000 0.000*

0.000*0.000PPHN

Pneumothorax 0.000 1.000

d'nuruvnryiiudrJon drulraqjrflu Dffuse patchy infiltration qhuru 109 rru 15ouov Of;

ufiufiim 9 :ru (iouov 83) dnuruv Hyperaeration 57lu (5ouos 36.1) tAuf,irr 2 :ru (5ouov

3.5) viuf, pneumothorax 3:'ru (iauov r.9) lnunlirurilorrr,r4duiivt'rhirduf,imvt&u 3 :ru (nl:'lu

qq)

) u ua' -+ 2o --:-v-!.---nr1$fi 4 onurusnruiu drJ o nru ouvllln rrn tfi nfi fi nrr v 4 n dr o nil tv1 (MAS)*

ONUilC
.iruauuou MAS r6luu?n

(rrs)louos

Diffuse patchy infiltration

Hyperaeration

Pneumothorax

lnfi

109

57

3

11

69.0

36.7

1,.9

7.0

9

2

3

0

.{tl':uurr::rafi nruiudrJo n fi niln fi urnn'jr 1 otjru

nrlinur 6'lu nr:lfr oo nt reu

head box 120 rlu (iouny 75.9) {r1ruiilri6iiuuoylfiiunl:inu.{n

onfirquil'lu

4 l'ru [0u

E 20 l'lu
qs)



@ uuldilr u?LfrwlAni
ttmrmttunnti

lr.lr,rurLrnniovrnu q?uvri qiilti

n'rrlrJd 5 nr:}io a n€ reuinuryrrn rin rn ndfi nl? y MAS

fle{srduu e'tu?u logng rfisfiin (rru)

Head box

CPAP*
n,6)

tn:ouu'tu141g LE

1riIfi}ioon0rqu

120

4

20

17

75.9

2.5

12.6

10.7

0

0

11

0

-vrr:niilf, cpAp nlduuu-rldrni ouri':uyrutenr uu dudru?u 3 r'r u

nl?v[Ttnfroufrr,lur-jou lfruri pneumonia ,i'tu':u 8 :ru (fouov 5.1) rouNuurld'rrrinrrv

tYn qiru?u 7:ru (5oaoa 4.4) nna PPHN airuru 6:ru (iouov 3.8) nr:finrrdotun:vuorfiorr
airuru 5:rtr (iouou3.2) nnv pneumothorax qiu'tu 3:ra (iouov f.O) (mr:ruii 6)

nl?'rrrii 6 n r 2 u uym nfioufr vrulur r: n u: n rfl orfi fi n rr v o n dr d'ndrvrr

n"lllnu'l elu?u louog
Pneumonia

Seizure

PPHN

Sepsis

Pneumothorax

Hypoglycemia

8

7

6

5

3

2

5.1

4.4

3.2

3.2

1.9

1.3

flltumn-l:mruuouvrr:nfrfin1?v MAS uu-jrdrulradrfinErnnrrv ppHN aiulu 6 iru
(iouov 54.5) nrrv birth asphyxia airu:u 2 zta (iaaov 18.2) ernRt?y respiratory failure

pulmonary hemorrhage uoy sepsis otjruov 1 :ru (ioaov e.t) (mr:rufi Z)
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