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= Abstract =
Clinical characteristics of severe meconium aspiration syndrome

Chang Won Choi, M.D., Beyong Il Kim, M.D., Hyun Ju Lee, M.D.
Kyoung Eun Joung, M.D., Gyu Hong Shim, M.D., In Suk Lim, M.D., Jin-A Lee, M.D.
Ee-Kyung Kim, M.D., Han-Suk Kim, M.D., and Jung-Hwan Choi, M.D.

Department of Pediatrics, Seoul National University College of Medicine, Seoul, Korea

Purpose : This study aims to describe the clinical characteristics of severe meconium aspiration syndrome (MAS) which required
mechanical ventilation over 48 h and to delineate the progress of respiratory failure and radiographic findings in severe MAS.
Methods : Twelve infants admitted to the Neonatal Intensive Care Unit (NICU) of the Seoul National University Bundang
Hospital diagnosed with severe MAS from January 2004 to July 2007 were analyzed retrospectively.

Results : The presence of persistent pulmonary hypertension of the newborn (PPHN) is the only independently significant
risk factor for a longer hospital stay and longer duration of mechanical ventilation. Surfactant replacement therapy (SRT) was
not randomized but only performed in infants with radiographic findings for respiratory distress syndrome (RDS). In the
presence of radiographic findings for RDS, the duration of high-frequency oscillatory ventilation was significantly longer. PPHN
developed in 8 infants (75%). The PPHN group had a significantly longer duration of mechanical ventilation. All infants who
received SRT showed radiographic improvement within 12 h, but there was no significant change in the severity score during
the same period. Infants without the PPHN complications showed significant decrease in the severity score within 12 h after
SRT, whereas infants with PPHN complications did not.

Conclusion : The clinical course of severe MAS differed significantly depending on the development of PPHN. SRT
conferred radiographic improvement in infants who showed radiographic findings for RDS, but did not influence the clinical
course of MAS significantly. (Korean J Pediatr 2008;51:713-721)

Key Words : Meconium aspiration syndrome, Surfactant replacement therapy, Persistent pulmonary hypertension of the
newborn
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A4 (oxygenation index) WAlel Ballard 5'¢] i

airway pressure (MAP)$} Fi0,9] #o 2 Ao Fox= w3}
H $3% H(simplified severity score)S AH&3lo] =% 3}ak

Atk FAEEA Hriet AavE FolEe AUt olved S5
%= A4 35% oxygenation index 5-9 kol FH= oz
a4 ok PPHNS 59 ¥ (ductus arteriosus) A5-9] Ah2
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Table 1. Demographic and Clinical Characteristics of the Patients

Birth weight (g)
Gestational age (wk)

3,267+39% [2,730-3,920]
407+17" [387-4277

Clinical characteristics of severe meconium aspiration syndrome

&7184

AT

2871 (P=0.010) FHA SR FFS A= IA

YT FT 2 W] SAEL AR AR 4 RDS 44
SHE ek AnEATE At Table 2). At @2 5 §
A& w98 FEE Age WetE =2559S W, RDS
T YA G 2] FHEHAR Folol A TFHFe] o
Astal o o A&HE AAE EAoy A 28 My
RDS®l §33 AR 94 &7do] Tuks AW golEolA 55
T A7E fols wdd A A9t BAA oS
AATH(Fig. 1A).
3. PPHN2| 2Ho{F0j M2 AMF 54 I AlZtol
me s& 78 dx 5o Xio|

PPHN©| &A% Stolsa} a5 ofohd fhobeS vlaslsl
S ) Al A Bjoleke] WIETF folshAl w9ka & V1Al #

Male (%) 7 (58)

PROM (%) 0C0 Table 2. Differences in Clinical Characteristics by Radio-
Fetal distress (%) 5 (42) graphic Findings of Respiratory Distress Syndrome

1 min Apgar score 6+2 [2-9] —

5 min Apgar score 8+2 [4-10] N%\IEIBS RDSNgf;Rl P
Outborn (%) 12 (100) _ _

Em C/S / El C/S / V/D (%) 5 (42)/3 (25)/4 (33) Birth weight (g) 3,3681502 32171359 0.560
Meconium aspiration at DR (%) 2 (17) Gestational age (wk) 40°+1" 40°+£17 0781
RDS (%) 8 (67) Male (%) 2 (50) 5 (63) 0.679
SRT (%)/time (hr) 8 (67)/4.3+2.4 [1.5-8.0] Fetal distress (%) 2 (50) 6 (75) 0.408
By bolus (%)/time (hr) 5 (42)/5.1%+2.8 [1.5-8.0] 1 min Apgar score 7+0 6+2 0.567
By lavage (%)/time (hr) 3 (25)/3.0+0.9 [2.0-3.5] 5 min Apgar score 9+1 7+2 0.499
Pulmonary hemorrhage (%) 3 (25) Em C/S/EIC/S / V/D 1/1/2 4/2/2 0.638
PPHN (%) 8 (67) Meconium aspiration at DR (%) 1 (25) 1 (13) 0.584
Hospital stay (d) 13+6 [7-26] Pulmonary hemorrhage (%) 1 (25) 2 (25) 1.000
Mechanical ventilation (d) 5+3 [2-11] PPHN (%) 2 (50) 6 (75) 0.386
HFOV (d) 3+3 [0-10] Hospital stay (d) 10£3 15+7 0.137
SIMV (d) 241 [1-4] Mechanical ventilation (d) 3*+1 6+4 0.086
NO (%) 9 (75) HFOV (d) 0+0 4+3 0.032
NO (d) 3+4 [0-11] SIMV (d) 3*1 2+1 0.265
Air leak (%) 4 (33) NO (%) 2 (50) 7 (83) 0.157
Chest tube insertion (%) 1(398) NO (d) 2+2 4+4 0.239
HIE (%) 1(398) Air leak (%) 2 (50) 2 (25) 0.386
Abnormal neurodevelopmental 0o Chest tube insertion (%) 1 (25) 0(0) 0.140
outcome (%) HIE (%) 0o 1 (13) 0.460
Data were presented as Mean+SD [minimum-maximum] Data were presented as Mean=*SD

Abbreviations : PROM, premature rupture of membrane; Em, Abbreviations : RDS, radiographic findings of respiratory

emergency; C/S, Caesarean section delivery; El, elective; V/D,
vaginal delivery; DR, delivery room; RDS, radiographic findings
of respiratory distress syndrome; SRT, surfactant replacement
therapy; PPHN, persistent pulmonary hypertension of the
newborn, HFOV, high—frequency oscillatory ventilation; SIMV,
synchronized intermittent mandatory ventilation; NO, nitric
oxide; HIE, hypoxic—-ischemic encephalopathy

distress syndrome; SRT, surfactant replacement therapy; Em,
emergency; C/S, Caesarean section delivery; El, elective; V/D,
vaginal delivery; DR, delivery room; PPHN, persistent pulmon-
ary hypertension of the newborn; HFOV, high-frequency
oscillatory ventilation; SIMV, synchronized intermittent manda-
tory ventilation; NO, nitric oxide; HIE, hypoxic-ischemic
encephalopathy
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| ——RDs & SRT (N=8) +No RDS (N=4) | ——PPHN (N=8) ~= No PPHN (N=4)

Severity score
o
Severily score
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Q
A Time B Time
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&¢I <

Fig. 1. Time course of severity score in infants with severe meconium aspiration syndrome as per the radiographic findings
of respiratory distress syndrome (A) and persistent pulmonary hypertension of the newborns (B). Abbreviations : RDS,
radiographic findings of respiratory distress syndrome; SRT, surfactant replacement therapy; PPHN, persistent pulmonary
hypertension of the newborn.

Table 3. Differences in Clinical Characteristics by Persistent

Pulmonary Hypertension Newborns 4. PPHNS| 2M0{5 2t RDSO| g=st ShArM A
29| SHHO{R0| [HE AlZHo] 2 & R =
No FPEN PPN stel #0
Birth weight (g) 3337482 3231377 0.684 PPHNeo| ZA g glol5d|A] RDSO sk WAL 7 &7
Gestat(ion)al age (wk) 40*3(i0*5 41*°i1)*' 0.412 o] Futelio] we Azle] w2 FEE H4el WaE vlawsls
Male (% 3 (75) 4 (50 0.408 o N Sl
D o gra WA 2:7i0] EREIE fholso
Fetal distress (%) 0(0 5(63) 0038 ™, RDSl 2 ° r i o 13 l _] RDS
1 min Apgar score 7+1 62  0.201 27AE HolX Ld Fholgd Hls] TF H-do] ¢ At o
5 min Apgar score 9+1 7t2 0135 o A&E = AAYH BAAR ZF A|Ho| F o 7holl BAA
EnCS/BICS/VD 022 512 0M6 og gag 55w Aol Aok itk 24) PPHN
econium aspiration at X _ N - _ - -
RDS & SRT (%) oG 6 03% SAFA FpH FobEl A FH PAd 4 RDSOl §IE
Pulmonary hemorrhage (%) 00 3(38) 0.157 &ol FRto ol me At e FFE 4o WekE Hlus)
Hospital stay (d) 9£2 166  0.053 QS W], RDSY 270 BHIY xlolq &4 A Lo 35 B
: ot + + . - = = = 2= 535
Hechamical ventlation () - TRl Aol o A% AR uslow, FE Al $3E W40 58
SIMY (o) 240 si1 osg A ARGl EAMem fol@ Aot fAThFig.
Air leak (%) 2 (50) 2 (25)  0.386 2B).
Chest tube insertion (%) 00 1 (13)  0.460 i ) )
HIE (%) 0(0) 1 (13) 0460 5. HEM MR F0 T $F FH ML B3}
Data were presented as Mean=*SD RDSol| ateal WabA odAF A7o] 9lo] HEH FAAE =
Abbreviations : PPHN, persistent pulmonary hypertension of the o ] : ° N 1;) t ° OE ] Mo_i ]zz OJE "
newborn; Em, emergency; C/S, Caesarean section delivery; El, o] Be AeoE Fo] A Fo 6AZF $ FFE HFE M
electi\{e; V/D, vaginal deljvery; DR, delivery room; RDS, radio- Wk RDSO| da HALA ok x7o] BukEA] kol HE
graphic findings of respiratory distress syndrome; SRT, sur- )
factant replacement therapy; HFOV, high—frequency oscillatory W A7 FoJE R Gl Aole 4 Z T Y 124
ventilation; SIMV, synchronized intermittent mandatory ven- = == S o100 q 512
tilation; NO, nitric oxide; HIE, hypoxic-ischemic encephalopathy 7t o] ¥ A4S v e W, RDS WARAsHE A
& Ho|H PPHNeo| WASAH FolsEd e H|E ZAHo=
71aW Ag7|7ke] So3tA 2otk Hubdo|ae] g Bel el kAN Amd BgAe] Fo] Fox TF FH9
22 gas g oule] EAES T 7k §-9]3F xfo]= Kol AE7t A S7keke F3S 293, 5 WA A RDS 44
SFoITH(Table 3). Alzbol] W 535 Ao Hro Mals 1) < 9o PPHNo| 2AEHA] otd olsd s Hxd 24
o)) Al7be] WE FZ% dse] WalE w2851%< vl PPHN Aol Fof F 2F Fde AR7E FelsAl A drk(Fig. 3).
o] WAEh hobSol Al PPHN o] §18 7ol wls) Al 3y T WA A FDS &4e) glof Aww @445 gt @
AA o] FZw AET) S8 =Tl 1 o]Tel= T o 7F kel ghol5oll A= PPHNS] A oj o} Aykglo] 99l 259}
o] 225 Mo §9]8 2ol 9194 PPHNO] WAlek sho} Y1243 F Abelell & Fd Ao] Folg sk vy
SolA &% ol o oo A%HE ANY WFig 1B). ] WU
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——RDS & SRT (N=6) = No RDS (N=2)]

Clinical characteristics of severe meconium aspiration syndrome
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Fig. 2. Time course of the severity score as per the radiographic findings of respiratory distress syndrome in infants with
severe meconium aspiration syndrome in infants complicated by persistent pulmonary hypertension of the newborn (A) and not
complicated by persistent pulmonary hypertension of the newborn (B). Abbreviations : RDS, radiographic findings of respiratory

distress syndrome; SRT, surfactant replacement therapy.

—E- SRT (0) PPHN (X)

—£— SRT (0} PPHN (O)

-£5-SRT (X) PPHN (X)
—£=3RT (X) PPHN (0)
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14 y |
o 12
310 S P-0.254 (N=2)
-*:é; - e
56 o pn.gs_gtri_?m_____ ey
4] —0
9 - 01239 (N=2) o
0 T 1
Initial Tsrratas2an 12 hr after

Time

Fig. 3. The changes in severity score before and after the
surfactant replacement therapy in infants with severe meconium
aspiration syndrome accompanied by radiographic findings of
respiratory distress syndrome due to persistent pulmonary
hypertension of the newborn. Abbreviations : SRT, surfactant
replacement therapy; PPHN, persistent pulmonary hypertension
of the newborn.
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D1 Pre-surfactant

D1 Post-surfactant

Case 1
(Lavage)

Case 2
(Bolus)

D2

Case 3
(Bolus)

Case 4
(Bolus)

Time of surlactant instillation

(bolus or lavage)

Fig. 4. Representative radiographic changes seen in the chest X-ray before and after the surfactant replacement
therapy in infants with severe meconium aspiration syndrome accompanied by the radiographic findings of
respiratory distress syndrome. In patients 3 and 4, it is noted that typical radiographic finding of meconium
aspiration syndrome which is diffuse asymmetric patchy infiltrates with hyperinflation that was observed at the
time of admission turned into diffuse granular opacities which is the typical radiographic finding of respiratory

distress syndrome after several hours.

| ° Bolus (N=5) ——Lavage (N=3) |

25

i

& & AN A O 5 L - S N .Y
Q@/ro}'Q‘L'Q‘L’QQVQO%QQQQ\Q\Q\Q\

Severity score

e
g

Time

Fig. 5. Time course of severity score in infants with severe
meconium aspiration syndrome treated with different methods
of surfactant replacement therapy.
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