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2AZAAFolA M AT 2 FeAA B
D9 aqly B4

A gt o hoh 3 S0t
Ageetugtad” - o g et gtad™
A Y - @FF - AP - FGT - AR’

AFAT RS

LM &

Ao 4343 #y 2 Ao JFARY F&
g dHoz Aiole] HEF] WA PP
w2} HAopule] dANEs Q39 F/lEGL
25y o o ojHde ALY FolsY
AEo| 7hsd|dol gt AEol F AZ4EH 3
ojole] A7t F7hatA L, 53] 1,500 gnl e
FAENAFote Hgo] Fa F7E7 WEoR
Az} 2l th(Pharoach et al., 1990 ; Bhushan et al.,
1993). @2ty HIole ABolEY FHUIR
NAEH BelE Hag Adle 2o Fag 3
Ag BZ=n 9ok

s Advpule] U opA7A FAA o, o
Avpu] dao] BEE PR ArdQel FA4
71 89 2 2A4F go2 i & . A
A dgaeze 944577 A A4, "ol 7
g9 7198 Fo] ¢2AAAL(Torfs et al., 1990),
JAl Zo] gFQozE A AAE, AHAY
g, Bobdg A, B, ejopgl oA, A
27l gAMZERO|Y AERZHS Fojute A
2 50| 9thNelson et al., 1986). BuHA] 913
LRo2E H4RY 2%, eivkz7)4] (Hiller
et al, 1988) §o] g, EAF 8dozE A
&4 84S, Aol Ad ¢ ndRNEs
Fo] = gy AU i YAFE
Z3 ARoA Fiviavge Fo F& HAu)
Hlol MITE ZAA7E 8907 ¥usy gl

w29l - o]
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(Nelson et al,, 1995 ; Schendel et al., 1996). 3
A& Fote AFAzA 84 g o]&H
T e HES9hA 2234 H439 957
HAud, HAF9 #A498F, 2479 HER
2702 HAHIE 38 £ o BiHa
9 th(Pinto-Martin et al, 1995 ; ¥=¢l &, 19
94).

F Q9AdRy HAvieg 271783 Z7A&8
Aol EYHUAM o5 1Y Aot A U7
g Aoyl @A HiHD Ak EEFY
HAvhulel z7|A9n z7|A8E Hstd A4
vhale] Z27)1A9E 83e nPAMole] 4F
719 daAol FAs a7dn o mEA
48898 LAHE TAY Aot HAINE
A4 93 474 AA%H FHF0l 24 7
540 g AAoLES e ojgg AHA
02 #APF & & oy P 2w 2
NAgE AN HZHoz Aojg FoYc
=g ¢ 4 Ut

1,500 grjeke] A& A A Foto) A el
DAY HsAe AdAFolo vlE 25~3080 =
& Aoz 29A loukStanley, 1992), Sl
NE oby HAvju] 2 Wy gdg 19
dadol By A7 AUk & AFAME 15
00 gulere] FAZAAFo} = HAnpu] 2 %¥
Ay BEY 19PLASS BHs ¥4
B zZ71A9y ABe ass 29y A4
A71ES A3tz



Ba|g 9 -FASYAFotolA HAvtu R weAd B nAHaAS #4-

I. 330 & 2y

19909 1948 19949 129717 547 A9
o AudaudelA A% 1,500 gree] FA
ZAAF F 1do]d} FHRAF] Jtestdd
818 & dAeE FIHoE WEXNE ZABIA
t. 4% 3l Z7lde LYEAALE gy
Aoy FHTF Fo AYLEE HY F4E
ol A Aot x, dAA ool HHAE7Y
o] F¥E ZA%% At 7899 FolF H
Ao o} LG HE B 199E A7FeR, A
Aedg B 9% S d2FLeR U

¥ /dojule] g HAYYH HFog WEE
719A 0] Hel o]l o3 ojaHoz WA=
SEANE 39 (Mutch et al,, 1992), H2A A
(delayed developement)®] AT Vojtad] g
SAE 71ELE HUY nPMHEY gE ¢
g AE F 7 gAAN 27/4Leld Add
A¢2 dd, & dfdMe A7FA FHBF
¢ AgYgaox Add A4E ATFELE
St 1939 folF HArjHe THoR BF
334 8 v} (spastic diplegia) g1, BEAH
2 129914t

19389 #4e F4] 8208 2AF 2
A28 yol APt F }71 ez gl
F53F 9%, 44 Fvlads , 44 24
2ot §o EBuAA Fo, %E‘#‘E(?J’b”‘:i.
A7t 8H3, 13—1‘%?4 2744 27HA o9 §rY
da7E B A9 2 ez (1243t
3 AR, Euhly FHEY AR, HolEdF
%—‘?’* TUATY AME %9 1E 2 58 Ap
T -% A8, #4%F 89202 o
% A HAY 2847, HAFY U4
35 &7, 143}%}*}0]% °|J-£%?I &7

K=N

%— ZARIAY. H2SHPAE AT 1Fo0Y,
FoAA RY, REolF2 U Hag 33
*i Jate] AL AE 5L, HA

£Y9] AW7)|FL Papile 5 (Papile et al., 1979)
o ®#Fol we} Grade I~Grade IVE U9 Gr-
ade 1-& germinal matrix-subependymal region
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of FEHAY HAUd 10%0]3t2 F8o] e
3%, Grade OE A4 £8o] 10~50 %<
7%, Grade Mt Aol 80| 50 %0]4o|x
HAWFAo| e Afoly, Grade V& Grade
mE EFsAA HAZUe] &8 e 242
st HAFY WEARF Y g HAFS
WS T L& e 3F T2 ¥F
9 A7l Immu|TY vjHdEo] HAYH %=

5 #L2E HoAY, A 2SN &
F9 37t By FHANG 253399
SRS $Fol BAH 2eHTE T2

€ Bole A2 s Mg ol LA e
B NGl F Adste] Ha 23]0]4 v1FLH
A HurAgE B A2 Y.

2 979 FA43 £4& SAS(version 70)&
o] g3l @¥lZF EA(univariate analysis) o2
B2 4o gldted= chi-squareyt Fisher' exact
test& o83, AHFH, FAAF, Apgar
Aot e &g e t-testE ol f
stk 2 Weel Wiste odd ratio(OR) 9} 95 %
A1 877K confidence interval, CD)& &3 L
o, p @eo] 0250131 ¥FEo] tis 2A2H
0% 3 AL 4 (multivariate logistic regression
analysis) S A@aAc =3 AeFEL 244
9 F%E A7 HAstd, AYFE S 2850
A o)gh, EAAFE 1,000 gol 3 njgeg
Fo| 2428 gF JALHS A3

mz

1. AR A0 EX

ATFTY AeFH e 208+28F, R 311
+£21F(p=015), EAAFL A7TL 11741214
g, HWETL 1282£155g(p=023)02 w£3dg
o #2743 %ole AFEA 3816 %), =T
A 11A(9%)E ¥ixsgls, duyrls B}
NESE F #o] H&stAdtHTable 1).

2. FM| YHR0I0 (8 SR 2N
g$=otas guzsjaast d99 A%: o



Hye Young Chang et al.:
(VLBW) Infants-

Table 1. Clinical characteristics

Study Control Odd p
n=19) n=59) ratio value
Gestational  29.8+2.8 31.1+2.1 0.15
ag C(Wk} + .
Birth weight 1174+214 1282+155
) 0.23
@
SGA 3 11 0.87 0.46
Male 9:10 40:38 050 0.38
Twin 2 7 092 0.31

+p<0.25 ; SGA, Small for gestational age

T 7A(37%), dE2F 10817%2 gvde
9329 o]ATHOR 303, p=004). 429 YA
ZE2 A ladge 5o, A 2HE
ol £q AHA “"I'Qizﬂ*ﬂ 5q, AgdNE o
T2 EHRY qR5e T 20 A7t Y

TH(Table 2). 2475 Az gl 280 AA

Table 2. Perinatal risk factors associated with CP/
DD in VLBW infants

Study Control 0Odd p

(n=19) (n=59) ratio value
PIH 6 28 056 029
Magnesium sulfate 4 11 1.23 0.74
Antenatal steroid 2 4 1.71  0.44
Tocolysis 3 13 0.71 0.62
Cl;“;g;‘?”"’msf 7 10 303 004
Cesarean section 13 42 1.03 0.55
Breech presentation 3 8 1.27  0.74

+p<0.25 ; PIH, Pregnancy induced hypertension

Hof Atad virag A37 2442 AYT 3
e A7l 102(62%), Wzl 162127 %)
2 9uige A82AAHOR 319, p=0.03).

Ejol#Foly 1837 589 i Apgar +E

5 23t Zol7k YAt Table 3).

3 M2 YEQ0IN (3 D 2A
HEFHANM HAFY BFZAgFe dFF
o] 168(84%), z7o| 138(2%)2 AFol
Yz uls ¥RIOR 1285, p=001), Grade
I ole SAuzge A7 9A(47%),

-Risk Factors of Cerebral Palsy and Delayed Development in Very Low Birth Weight

Table 3. Perinatal risk factors associated with CP/
DD in VLBW infants

Study Control Odd p
m=19) (n=59) ratio value
Fetal distress . 2 9 0.69 0.66
Resuscitation
after birth™ 10 16 3.19 0.03
(oxygen and mask)
APGAR score
Imin 3.5+2.0 4.4+2.1 0.33
5min 48+18 6119 0.34
+p<0.25

Z30] 19837 % 2 AFo] txFo w3 ¥
THOR 237, p=0.11). {3 @A o] d4aA(d
T 19%, =7 16%. OR 055 p=0.35), 2+
387 AR(F7F 9 479(1~439), Uz
H 88Y(1~56%), p=0.32)= )7} YU
(Table 4).

Table 4. Perinatal risk factors associated with CP/
DD in VLBW infants

Study Control Odd p
B (n=19) (n=59) ratio value
IVH(>Grade 11)° 9 19 237 011
PVL® 16 13 12.85 0.01
Abnormal EEG 3/16 6/38 0.55 0.35
Ventilator 14.7 8.8 0.32
duration(d) (1~43) (1-56)
+p<0.25

4, 2NAE OF A=A

g PNEARE 7122 p gtol 0250849
6714 ARRJAAAFH, AT, FE4EH
getzz)dte, F44F 2468 3T A%
HAWEY, HAFY 93d835)d disid 24
28 odF ALY AP olF HAFY
BAARF U] Fod AP AoIAHOR 132
1 95% Cl{confidence interval) 25-69.5, p=00
02), @¥iz oA ou} AN R
Hyz 7192 (OR 2.2;9 % CI 04-11.1, p=0.
08), =84F LW&E AP 4$OR 1.7;%
% CI 09-31, p=034), H2H%8(OR 1.1;%



239 o -FAEFAA Sl HAvh) 2 e dd 198U Y-

% CI 02-58, p=093)& ZA~¥ o5 AL
A4 oojglE g8le] obitHTable 5).

Table 5. Multivariate logistic regression analysis of
significant risk factors associated with CP/
DD in VLBW infants (best model)

Risk factors OR(95% CI) p value
Gestational age 1.2(09~ 1.7) 025
Birth weight 1.009~ 1.1) 0.42
Chorioamnionitis/PROM  2.2(0.4~11.1) 0.08
Resuscitation after birth  1.7(0.9~ 3.1) 0.34
IVH 1.1{0.2~ 5.8) 093
PVL 13.2(2.5~69.5) 0.002

OR : odd ratio, CI : confidence interval

5 THEHZ=E1 M= d&s8 n3s 9
ZIAE U= gAHEM
A 753 AAFY 9F2 2Fs7] s
o FYuQ AeFEE BF o4 BF|¢,
E4AF S 1,000 gold3 1,000 gRITHe 2 Yo
PEASLZ v F 2224 gF JALHE
APt AdFES 205 9% 2F
B Folx HAFS] WAAGFE ulle AF
829 o]ATHOR 9.4 ;95 % CI 2.0-44.9, p=0.005).
2oy egkz7|ee](OR 17,95 % CI 0.4-
78, p=051), ERFF 24&E ANIF B¢
(OR 17:9 % CI 09-3.1, p=0.12), J4U=d
(OR 1.0;9% CI 02-57, p=096)2 e+
3 FAAFY 4FS 2 F AP 2Ax
g g3 JAEAY dudle AFg8ee] oA
tH(Table 6).
V. 1 &

HAduhule W7t AxE7] do E4& BAY
Heo] AA Yeides vAYgy &5 L A9
Bz g HAvhug HANTE 1,000%
3 2~3% A5 2Z(Bushan et al, 1993), v]39
BY o 60UE A= HAvhd] #aprt A, v
' 4500% o M2E FA7F B Tl A

- 425 -

Table 6. Multivariate logistic regression analysis of
significant risk factors associated with CP/
DD in VLBW infants (best model)

Risk factors OR(95% Cl) p value
Gestational age 2.1(0.3 ~14.5) 0.44
Birth weight 0.2(0.01~ 2.1) 0.17
Chorioamnionitis/PROM  1.7(0.4 ~ 7.8) 0.51
Resuscitation after birth 1.7(0.9 ~ 3.1) 0.12
IVH 1.0(0.2 ~ 5.7) 0.96
PVL 9.4(2.0 ~44.9) 0.005

E)I{ oad ratio, Cl : confidence interval

o HixE o}y FAAFoY, I F(PAY F,
1990)& F&AYY Foide] FHE] 28%, A
ARohzte] $HEL 18%ATdr Bug u gl
th. vlgol @ AEAAFololA S EE 0.2
%~50 %2 o¥atA Bus i $la(Pharoach et
al, 1990), A3 S Achu] x5 oF 1/30] vl&o}
olt}. £3] 1,500 grlgte] FASAAZFolIA o
Aujul o] AN E A Fold] vlF 25~30
o & Aoz ZAAUUG(Stanley, 1992). 4l
Aol AFA 59 WIE QU vgol YEF
F7te 2319 dAdde 2A EPA vGolE
$ 48 F SAHEA HAnue FHES F
7712 e A2 HotHKuban et al., 19
94),

Ao HA vl UL FAEGd] o7 F
A7l 7 8 8902 48A $td a9y

Nelson 5(Nelson et al., 1986) & F47] 7HALE

S4rhlg] ele) 99% @ $2Y Boln, w
2 QA3 BAY 4109 ¥ 4EY 988

AEo] HAdvjule] By FHso ASE B
t}. Blair 5(Blair et al., 1988)& F4H7] 7}Abs}
HAdvojulole] FAPG Folr7] 93 wmH 7o
A ¥ dubu] gol 183#F 158 (8 %) Tro] F4H7]
7hater #Esol glda Huddd. Torfs &
(Torfs et al., 1990)2 547t FH 23 H Ao}
H $o} 4199 FA7] YPQUE #4% A
B%e FA4H7] 71 AE #do] g B
a3tgd.

AR9] FRoEe HAduide] dFalolen
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BHygo] 9l Nelson 5(Nelson et al., 1985)&
TRggo] HEAoter HAdrhue @A e}
3ttt Murphy $(Murphy et al., 1995)& A
vha]e] ¥R BAE 94l 20339 BuF
Avbul 7 A 598 ¢k M Aupelz} g EA @
< 23429t e] T3 Fa-uz dFE Adslo
AEY FERY, Z7F%us, AR Aol
Aok o] A4 Fa3 Agdan &9
Grether % (Grether et al., 199)& 19831 ~1985
d Alole] AT FAEAAFTL F HAdvhz
Agd 2935 g2 599 HadFN §R
ggol HAvhlg 7H4 F8F YHadolZn
B n3tHet

S2otgo] HAolulE FENL & gle /A
28 Leviton $(Leviton, 1993)& 794] tumor
necrosis factor(TNF)ol| ¢J3 s} wigog o
HEPe Wy go PGS Yo &
A 7Fs4dE Adstdx, 29 TNFO Wi &
AA<Q #cukg 9 TNF7} prostaglandin 4]
g F7HIAAM dH ¥R ¥sE 927 £ 3l
O HI1% SIth(Hillier et al., 1988 ; Romero et
al, 1989). §22FL vjGolevz YPY #d
o] 1cH(Gibbs et al.,, 1992). wetA v]ole] A
E8°] 3712 e H2d, §R%Y} n)&o}
o] HAvpy] A Fad HP_UY #
1cH(Stanley et al., 1992). £ §29ge A
79 9AQsFRE qAH Qe Aeg D
g3 9le B2 (Bejar et al, 1988 ; Perlman et
al, 19%), §E%9e A4 £ 7HHHez v
Fots} HAuiy] wrae] 4&2 A Qe
Hold, £ dPdME §RGELS dusy B4
Ae gude Ag8dolgied, 2424 o3
ALY AFE 2445 9%E 23
g Fo] 2A2H gF JARHAAHE 9u)7}
AU, ol AL vigo} Buto] gEdo] Y3}
A #dH Qlo] vigoly YL BAFHo=
ARG Fol ool §lod Reg BAY ¥
@ vjgoldA ¥ks}l ¥& HAFY WAAgE
o] EAWFE A4319e 45 Qo

AR JAFEFL HAvhug s 7t
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AN7E Aoz R1ET YH(Nelson et al, 19
85 ; Murphy et al., 1995). =& 4t2o] #4tvjo
g Foi7t HA43vhg JUEE TaAIE A
o2 Bugy gloy(Nelson et al., 1995 ; Sche-
ndel et al, 199), ¥ AFNE YAFEF
Fo} AR Fdoladg FoAe F ZT
o7} A%tk HIAZAAQ o7t HAdvjulg
BN E A7 RLe2 HIHT gloy
(Nelson et al., 1986 ; Torfs et al., 1990), & 4
TN EHETL ARE F 7 Ao]7} 2
. & dFdXE 4 ¥gd d33e A7t Hn
F88 dfolmz wwded ozgol UL
o, % ¢ g2 dAddN #¥H A3 dg
829 #HARo diF o] WRE AeR
B,

F7) A¥AAF Fe 58 ApgardFE 2
A5 Aol f@elez Mo go
U, Apgards AHle fgagle oyxm e
ApgardTE FEA7Ic & 8989 9 F8
g a2 Hoth(Nelson et al, 1996). & 43¢
oA 5% ApgardsT UTE 48118%, AFT
6119822 5 7o ZHol7k AUTHp=03
3). ole "&gYe B2 F& ApgardF9 9%
o] #dd Reg AZPHCatlin et al, 1986).
ST ARz ES 8ol APH Aig
232 H3E 244E APAY A9 o
F BHdAE Jutle A4389 ouey, 24
28 g% ALY AeFHy 4AFY 4
FE WA F9 2A2Y gF JARHYA
€ 997t gdd.

FAF 2oz HAvjulo] BAY HxE
g 7o dis) ge d7Eo] s o] sk I
A9 g7 dstd FFE 2 $39 HAY 2
e 60%~T5%7HA ARLe F459 ¥
A& 29993 ¥3éd1 dcHShankaran et al,
1982 ; Papile et al, 1983). ¥ $(3=22 5, 19
94 HAYZEHo| HAvhu] FololA oA
Botttn ¥ 8. Pinto-Martin 5 (Pinto-M-
artin et al, 1995)& ¥ A7} e 2x29 ¢
F HARNE olfsle FHZMAFol ¥

o



Bag 9 -FAEAAFobel A B Avpy] g wgAd Fd nPacle] £M-

S H
gg B

ohd] 3P e A3 An SAEAAF ol
A HAWEE e 74 H4vhul(disabling CP)
dME 9uile AP, AZFHE Bt
Aol EYAEY BZ7|7} agls HETA o
Avl¥] (nondisabling CP)lME 9v|7t ficka
Ba3dle, HAWEE HAvju|o] Fxoje]
d4E ANEA B dFdMe FAEAAF
ol HAUEELE A7FY EFT 99
A= Aole g

459 ¥ F 49835 (periventricular leukoma-
lacia ; PVL)& 442l 8H(subependymal germi-
nal matrix) @z EXES 9 YA &4
o wAste Ao, FE vgotd N Yehd
o H7Ide $44 gou HE¥F wAE
B, dAF Zgol A LA Ro|EFUe <
& A& (Leviton et al, 1993), 2427
9 FA4o] AT NAALEA ¥ &4 Fol
A2 A Oka et al., 1993). Ikonen ¥ (Ik-
onen et al., 1992)& v|&olo A HAF9] NAA
5o AZEH Aol 7t T8F AFAAE
B35 glen Fujimoto % (Fujimoto et al.,
1994) & 2,500 gol3te] AMotolM GFEH HAF
9 qAAs T e BE HAvh] BT}
8 %etx Hnddth. Rogers (Rogers et al,
194) & 334 459 HFAsF A9} 2
717} vlgolel A HAuiule] {8 9 AFPrg
DA dBo] Ao BREPy, FEY A7)}
2 2 HAvhule FrE Astn Rusgch
2 9794 HAFY 9FAR5L HAuhH 9
dExdy grde A¥UAE 2A2H OF
AARHE NP Folx FAgHoE 9n)s}
Aew, AT AeFH YL wAs
I AP 2A2EH gdF JARYANE M3
ov)9le A

Hatgabd oldazie] HAvhule ¥ AA e
= B1E°] o} (Tharp et al, 1981 ; Holmes
et al, 1982 ; AAF 5, 19%), & AFdAe F
T HHAMY o] daZo] Fol7} A &
W AFIEF7] AR7TE HAvhee @Aa
2 Bugx o (Graziani et al., 1992 ; Pinto

_42’?_

-Martin et al, 199), € dFodMe F #7tol
3EF7) AH7IZeA Yujgle Aol i F
2ot vgoldA UFEFI NEHHF A&
Aol AgiEFol HAFY WAAREE /g
AA vkl ol2A @ Aolgs FFE9)
B O (Graziani et al, 1992 ; Wiswell
et al, 1996), & FFAME ol g E4L A
gatA E3A

£ dFe FEH FH-UzE 918 24
F 192 FHBFo] 7539 FaAdA HA
vhd] 9 W] FAE nYPRAL F98}
Aou, A dsrt A, 7 FHBR
87 g0 B71HQA A73%H A g 3
7hell wIEF Wo] Sith B ApeMe M Advju)
2 wEgAde] A9 FHd gy HPLUL
EAGEod, HAvhe] 7 dig @A
02 FAS 29T HE2S0AAM HAFY W
AA3F 270 71 e AF80At

Qo2 MAvh] B AHdE ngPa9
4 AFHA dFE AYsto HAvju] B
TAPRYES 7YY, ols 277dS 23}
© d3Y HA7IELE ALE o] A73H Fof
o 271874 ¥ ZIABE FF Aoty wAy
& 201, AAFA FHAE ¢ A8 =
& AL AL E AR €L

v.2 g

SAEAFoN HAvh] B2 WA
BdE 932U d¥F BYdAe §EUY
I 7|4, E4AFA diades A3
& 44, 2 H4F9 92485 Fold 24
28 o3 JALY 2z H4F9 94330
of 7M4 duigle AYLYIAT AFHH &
AAFY 9%& 2T Folx HAFY WA
338 71 duisle 8oz Jdegd 3
AEAATEANA A2 H4FY 9
2983 2728 Hole 7% HAvhilg ¥gx
ol Wi A& FHPFo] Yoz,
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Although the recent development of prenatal and neonatal intensive care have
increased the survival rate of premature infants, the incidence of cerebral palsy(CP) is
increasing due to the increased survival of very tiny, initially ill infants. Screening
criteria for cerebral palsy and delayed development(DD) is needed to perform an early
diagnosis and treatment for CP in high risk infants.

The purpose of this study is to identify the risk factors of cerebral palsy and
delayed development in VLBW infants. We performed a case-control study in 19 VL-
BW infants who developed cerebral palsy and delayed development at 1 year of post-
conceptional age. For control group, we selected 59 VLBW infants who showed nor-
mal development at 1 year of postconceptional age.

In univariate analysis, factors associated with an increased risk of CP and DD
were chorioamnionitis/premature rupture of membrane(PROM)(OR 3.03, p=0.04), resu-
scitation after birth(OR 3.19, p=0.03), and periventricular leukomalacia(PVL)(OR 12.85,
p=0.01). In multivariate logistic regression analysis, a significant factor associated wi-
th an increased risk of CP and DD was PVL(OR 13.2 ; 95 % CI 2.5-69.5, p=0.002). In
multivariate logistic regression analysis after adjustment for gestational age and birth
weight, a factor associated with an increased risk of CP and DD was PVL(OR 9.4 ; 95
% CI 2.0-44.9, p=0.005).

In conclusion, the only significant risk factor of cerebral palsy and delayed dev-
elopment in VLBW infants is periventricular leukomalacia. The VLBW infants with
PVL should be on the careful follow-up program after hospital discharge from neona-
tal intensive care unit to evaluate the early diagnosis and possible early treatment for
CP and DD.

Key Words : Cerebral palsy, Delayed development VLBW, Periventricular leukomalacia.




