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Purpose : To determine incidence, characteristics

Methods :

defined as the IU-IVH group. The control group

of follow—up is needed.

27-33)

Intrauterine Intraventricular Hemorrhage in Premature Infants

Jong-Hyun Yoon, M.D.",
Ki-Soo Kim, M.D. and Soo-Young Pi, M.D.

Department of Pediatrics, Department of Radiology’, Asan Medical Center,
College of Medicine, University of Ulsan, Seoul, Korea

ventricular hemorrhage(IU-IVH) among premature infants.

The medical records of infants with intraventricular hemorrhage(IVH) admitted to the
neonatal intensive care unit of Asan Medical Center from January 1999 to June 2003 were reviewed
retrospectively. Infants whose IVH with cystic change were detected within five days of life were

and neonatal factors were evaluated between the IU-IVH and control groups, and risk factors for
IU-IVH were identified using multiple logistic regression analysis.

Results : The incidence of IU-IVH was 49/1024(15.9%). Mothers who are younger, primiparous, use
less antenatal steroid, and neonates with greater incidence of neonatal respiratory distress syndrome,
had higher incidences of IU-IVH compared to neonates with normal neurosonography. Risk factors
associated with IU-IVH included neonatal respiratory distress syndrome and placenta infarct by pla-
centa biopsy. Most infants with IU-IVH were =1501 g, =34 weeks gestational age and had low
grade IVH. The size of the cysts associated with IU-IVH remained the same or disappeared
%. IU-IVH does not seem to affect short-term neurodevelopmental outcome although a longer period

Conculusion : [U-IVH occurred mostly in >1501 g, =34 weeks infants with grade I IVH without

developmental delays. However, the high incidence of total IVH merits more attention in terms of
awareness of its existence as an unusual IVH among premature infants. (Korean J Pediatr 2005;48:
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and risk factors associated with intrauterine intra-

included those without any IVH. Various maternal
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A efsta) ool 93] Denver Developmental Screening
Test(DDST)E Al om olF wgor F T3k 2454
o| 3] FpolE wAEATE R EY Aol FHFA = ANA
o] ¥z&d Hrbe AEA® 345 vwel BE wjgol 9 Ve
iﬂ]i%fﬂr AP L5l H= Aol S 39t AFT 79A

glof Txo JJr oA AA olH AT 210 A

W2 SPSS 10.0(SPSS Inc. Chicago, USA) Z&
Fom T F7ke] ZolHo| ulsiAlE= Fisher's
exact test®} Chi-square test® Al&stda ejolr] wHAU &
HqS go

T Ade AFAdAe] B4E 9135t multivariable

logistic regression analysisE Al&sAth 4o tiste] p
valueZ} 0.05 ol3td A 5ol BAAH 295 FAU

1. EHO}7|

ALy S5 ZESH LA
HEn dMF0l ME £8 F:

ZAF 713F F W 25T AALE AlY T ﬂO}—t— % 1,024
ol °]F 3097 (30.2%)°] =AU &
(159%)°] % A Hz&d PAMS <

=¥ 2718 1o gHolr] Hadu 239
EAA AT HAY 8 BxE AHad S84 A

N

ek

1501 g oldelA 1768 ot Hag 3 2d& B3

o, ditkee] Feprt 1SR WY &S Btk Eopr] ¥
A F8& wel fo} 9A gtk olrt 1501 g ©149
EAAZS BHT, 1,000 g P9 5w H4d 88 4
Bl 13S A9stas BF Iewe HAy E83 g 4

3 W3tE HYtHTable 1).

A QT HaAu EEae EXAE A HAd
387 d"olr] HAY £d BT AR 34F ool LA
Fovl Aejdde 277°F wute] 19vto] MI5He MU =3
7} Fakek GAgHEH A0S E9HTable 2).

gl

Table 1. The Incidence and Severity of IVH according to
Birth Weight

Birth weight(g)

IVH grade Total
<1,000 1,001-1,250 1,251-1,500 =>1,501

Grade
I 38(6) 29(1) 27(2) 155(39) 249(48)
1I 6 5 1 6 18
I 5(1) 3 1 4 13C 1D
v 11 3 4 11 29
Total 60(7) 40(1) 33(2) 176(39) 309(49)

() :TU-IVH number
IVH ! intraventricular hemorrhage, IU-IVH :intrauterine intra-
ventricular hemorrhage

Table 2. The Incidence and Severity of IVH according to
Gestational Age

Gestational age(weeks)

IVH grade - - - Total
<27"%  28-30"° 31-337° =34

Grade
I 36(3) 51(6) 64(8) 98(31)  249(48)
I 6 5 6 1 18
I 7(1) 3 0 3 13( 1)
v 11 5 5 8 29
Total 60(4) 64(6) 75(8) 110(31)  309(49)

() :TU-IVH number
IVH :intraventricular hemorrhage, IU-IVH :intrauterine intra-
ventricular hemorrhage
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Position Location
N 11y | < Subependymal 7(14%)
/ ™. e ~
/ in e ~. _ Caudate nucleus 1(2%)
Both _ 55— Paratrigonal 1(2%)

' 13(26.5%) Caudothalamic >

| | groove S 1
! g

17(35%) )

/’//- r’.T

77 “Germinal matrix 77

23(47%) /,

- i

Fig. 1. Position and location of cysts associated with [U-IVH.

Severity of IVH MNatural Course

—~ R o~

. - P ~
/-/ . yd ™,

No interval change
21(47%)

X
& Increase

Grade | (- Grade i 2(49%)

48(99%) 1(1%)

Disappear  //

11(24%) 7/
S/ v
7/ g
— < I [
. .~ " =4 follow-up loss

Fig. 2. Severity and natural course of cysts associated with IU-IVH.

E ALY £81 SHISE YAMBE{o| EX]| Table 3. Comparison of Maternal Characteristics between
2. EHORY| =&l Sint Stish gdydo] S1 IU-IVH and Control Group(I)

Holr] HAW &8 Fuket 352 FZol 237 (47.0%), ¢ IU-IVH Control P
Zoll 13%(16.5%), ¥l 1398(165%)°] E5H 3L, germinal (n=49) (n=68)  value
matrix(47%), caudothalamic groove(35%), subependymal(14 Agelyrs) 30+45  31.7+t44  0.05
%), caudate nucleus(2%)%t paratrigonal(2%)°l 2tz §1x]s}gl  Multi-gravida 23(60.5%)  57(83.8%)  0.01

. _ o - o C-section delivery 22(44.9) 19(27.9) 0.06
OE?‘F} WAHHE o]X ML A7A o] v =Ls

%}(Flg' L. el cer I# 15 HE? el A28 Antenatal dexamethasone use 9(237) 32471  0.02

FAAAE 21MA7%) = EuE A7) HEkE HolA st PIH 9(183)  18(250) 050

a1, 2278(49%) A717F AasAY AR o) 278 (49%) ol A Rk Fetal distress 4( 8.2) 8(10.3)  0.76

a7 7F ZAEATE 4W e Sholi E71A ZAHAANE Eaiglo Breech presentation 3( 6.1) 10(14.7) 0.15

_ PROM(=24 hrs) 2 4.1) 8(11.8) 0.14

(R SE R m o] ALS WF o] & 5\_/&1 N .

w, G Rle] Azl 117(24%) ] A5 Hi 349 Fo A4l Oligohydramnios 2 40) 8(118) 019
Ak (Fig. 2). Placenta previa 1( 2.0) 8(11.8) 0.08
3. AMA OIX}0| CHEF ERO}Y| ALY =EF1} CEZ019 IU-IVH ! intrauterine intraventricular hemorrhage, PIH : preg-
HDEA nancy induced hypertension, PROM : prolonged rupture of
membrane

gHolr] wAU Edae AS E4A] AR Yol Hit
30E4540190 3 e A= 328444 00Ath 2 9] AR ple 3). T3 E4EA] AAIS Ane] Hol Hapd W pEEh vl
o EAVEA A &4 AYgANE, AA " 59 B9 8 d4374A 5& C-reactive protein(CRP) AsolMes F
FrTaz, AANE, Holrdd, 271U 5% Bl w1k Aol ARom, B4 AN o 2 PR B
5 o@el fela Aol glglot, &4 WA el Yelrh Aol el grmauddel oINE £ wgtel folw Aol
HAETE, ZALFE AP 2RO =S Fo w7 XI9S fIUtKTable 4).

W oofm] A Eely] HAW FF ] RIEZE Z=UTHP<0.05, Ta-
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Table 4. Comparison of Maternal Characteristics between

TU-IVH and Control Group(Il)

Table 6. Comparison of Infant Characteristics between IU-
IVH and Control Group(I)

IU-IVH(n=49) Control(n=68) P value
Hgb <10 gm/dL 10(27.0%) 24(35.3%) 0.39
WBC >15,000/mm® 3( 81 10(14.7) 0.54
CRP =15 mg/dL 1( 5.0) 2( 3.6) 1.00
Plt <100 K/mm® 0( 0.0) 2( 1.5) 1.00
Placental infarct” 6(21.4) 7(11.5) 0.33
Chorioamnionitis” 4(14.3) 10(16.4) 1.00

"Results of placental biopsy
IU-IVH ! intrauterine intraventricular hemorrhage, Hgb : hemo-
blobin, Plt: platelet, CRP : C-reactive protein

Table 5. Comparison of Infant Characteristics between IU-
IVH and Control Group(I)

IU-IVH Control P

(n=49) (n=68) value

Examination of 25%1.1 28*1.1 0.75
first brain US(day)

Gestational age(weeks) 34.3%36 335%2.7 0.71
Sex(Male : Female) 1:1 13:1 0.60
Birth weight(gm) 2,1985+1794.7 20145*+666.2 017
HC(cm)® 31.4+38 305+26 0.16
Length(cm)” 440+6.3 43.3+4.1 0.56
C-section delivery 27(55.1%) 49(72.1%) 0.06
IUGR 8(16.2) 12(17.6) 0.85
Twin 7(14.3) 9(13.2) 0.87

"Head circumference and length at birth
IU-IVH ! intrauterine intraventricular hemorrhage, US : ultraso-
nography, IUGR ! intrauterine growth retardation
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IU-IVH Control P

(n=49) (n=68) value
1 min Apgar score 6.4+t2.2 6.2*1.9 0.53
5 min Apgar score 8.0£t1.7 81*1.3 0.82
Ventilator care 12(245%)  14(20.6%) 0.62
UAC 12(24.5) 19(27.9) 0.68
uvce 11(22.5) 19(27.9) 0.50
RDS 9(18.4) 4( 5.9) 0.03
Hypotension 6( 6.1) 3( 4.4) 0.68
Anemia” 10(20.4) 6( 8.8) 0.07
Plt <150 K/mm’ 8(16.3) 4( 5.9) 0.07
WBC <5,000/mm® 3(6.1) 3( 4.4) 0.69
CRP =1.6 mg/dL 2( 4.1) 2(2.9) 0.74
Delayed development 1( 2.0) 3( 4.4) 0.64
Positive urine CMV culture 2/15(13)

“Gestational age(GA) <26 weeks : hemoglobin(Hb) <11 mg/dL,
GA 26-28 weeks :Hb <12 mg/dL, GA 29-34 weeks: Hb <13
mg/dL, GA >34 weeks : Hb <15 mg/dL

IU-IVH ! intrauterine intraventricular hemorrhage, UAC:um-
bilical artery catheter, UVC :umbilical vein catheter, RDS:
respiratory distress syndrome, WBC : white blood cell count,
PIt : platelet count, CRP : C-reactive protein

Table 7. Multivariable Logistic Regression of Significant or
Near Significant Univariable Predictors of IU-IVH

Adjusted N P

odeuratio %% Cl value
C-section delivery 0.20 0.04-1.16 0.07
Gestational age 1.02 0.94-1.10 0.71
Infant anemia 0.44 0.04-5.19 0.52
Infant thrombocytopenia 0.34 0.02-6.85 0.48
RDS 0.01 <0.01-0.38 0.01
Antenatal dexamethasone use 1.23 0.25-6.036  0.79
PROM(=24 hrs) 0.71 0.07-7.27 0.77
Chorioamnionitis” 2.08 0.20-21.18 054
Placenta infarct” 0.10 0.01-0.79 0.03
Fetal distress 0.07 0.07-1561 1.00
PIH 0.19 <0.01-999 096

"Results of placental biopsy

IU-IVH ! intrauterine intraventricular hemorrhage, RDS : respi-
ratory distress syndrome, PROM : prolonged rupture of mem-
brane, PIH : pregnancy induced hypertension
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