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Development of Periventricular Leukomalacia and

Severe Intraventricular Hemorrhage in Very Low Birth Weight
Newborns and Relationship with Ventilator Care

(Study of Ventilator Care as a Risk Factor of PVL and PV-IVH)

Hak Sung Lee, M.D., Sae Kyu Lee, M.D., Yeong Jin Kim, M.D. and Sang Geel Lee, M.D.

Department of Pediatrics, Taegu Fatima Hospital, Taegu, Korea

Purpose : It has been suggested that changes in cerebral blood flow by ventilator care could be a
risk factor in periventricular leukomalacia(PVL) and severe periventricular-intraventricular hemor-
The study aims to assess the relationship between perinatal clinical events, in-
cluding ventilator care, and the development of PVL and severe PV-IVH; especially, whether ventila-
tor care could be causers of PVL and severe PV-IVH as an individual risk factor.

Methods : Among 255 very low birth weight infants who survived in the Fatima neonatal intensive
care unit from January 1999 to December 2003, 15 infants with PVL and eight infants with severe
PV-IVH were classified as a study group, while 231 infants were enrolled as a control group. The
analysis was performed retrospectively with medical records.

Results : Twenty four infants were diagnosed with PVL or severe PV-IVH. Asphyxia, recurrent
apnea, sepsis, acidosis and ventilator care were significantly increased in the PVL goup. Asphyxia,
recurrent apnea, RDS, acidosis and ventilator care were significantly increased in the severe PV-IVH

Conclusion : Infants with PVL or severe PV-IVH may have multiple perinatal risk factors including
asphyxia, recurrent apnea, sepsis, acidosis, RDS and ventilator care. Because most patients with ven-
tilator care have multiple perinatal risk factors, ventilator care does not cause PVL and severe PV-
IVH independently. Therefore, incidences of PVL and severe PV-IVH can be decreased by not only
gentle ventilation, but also more professional antenatal care. (Korean J Pediatr 2005;48:1330-1336)

Key Words : Periventricular-intraventricular hemorrhage, Periventricular leukomalacia, Gentle ventila-
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Table 1. Grade
rhage”

of Periventricular-Intraventricular Hemor-

Grade 1 :blood confined to the germinal matrix region

Grade 2 :blood filling <50% of the lateral ventricle on sagittal
view

Grade 3:blood filling >50% of the lateral ventricle with dis-
tention on sagital view

Grade 4 :Increased echogenicity located in periventricular
white matter observed on both coronal and sagittal
views

“Severe intraventricular hemorrhgae was referred to as grade
3 and/or grade 4.
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Table 2. Clinical Features Associated with Periventricular
Leukomalacia, Severe Periventricular-Intraventricular Hemor-
rhage and Control Group

* Severe Control
(I;Y%G) PV-IVH' group
(n=8) (n=231)
Gestational age 20.7+27 292%+21 304%*29
Birth weight
750-1,000 g 3( 857)  2(571) 30
1,001-1,250 g 6( 6.59)  4( 4.39) 81
1,251-1,500 g 7( 5.42)  2( 1.55) 120
Male : female 9:7 3:5 112:119
Antenatal hemorrhage, n(%) 1( 6.25)  1(12.50) 7( 3.03)
Multiple pregnancy, n(%) 1( 6.25)  1(12.50) 2( 9.09)
Maternal dexa™ use, n(%) 13(81.25)  7(87.50) 199(86.14)
PROM®, n(%) 5(31.25)  4(50.00)  50(21.64)
C-section, n(%) 10(62.50)  6(75.00) 139(60.17)
Breech position, n(%) 3(1875)  2(25.00)  28(12.12)
Apgar score
1 minute 47+12 46*11 64%+13
5 minute 75108 72%20 88%25

TPV-IVH : periventricular-

"PVL : periventricular leukomalacia,
SPROM :

intraventricular hemorrhage, "dexa : dexamethasone,
premature rupture of membrane, >24 hours

Table 3. The Comparison of Incidence of Periventricular Leu-
komalacia and Severe Periventricular-Intraventricular Hemor-
rhage between Ventilator Group and No Ventilator Group

Ventilator group

No ventilator group p
(n=139), n(%)

(n=116), n(%)

%

PVL 15(10.79) 1€ 0.86) 0.001
PV-IVH'
Grade 1 25(17.98) 21(18.10) 1.000
Grade 2 9( 6.47) 6( 5.17) 0.792
Grade 3 6( 4.32) 0 0.033
Grade 4 2( 1.44) 0 0.502
Total 57(41.01) 28(24.13)

“PVL : periventricular leukomalacia, 'PV-IVH : periventricular—
intraventricular hemorrhage, Severe intraventricular hemor-
rhgae was referred to as grade 3 and/ or grade 4
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Table 4. The Comparison of Risk Factors between Periven-
tricular Leukomalacia Group(n=16) and Control Group(n=231)

PVL Control

group group P

n(%) n(%)
Antenatal hemorrhage 1( 6.25) 7( 3.03) 1.000
Multiple pregnancy 10 6.25)  21( 9.09) 1.000
Maternal dexa” use 13(81.25) 199(86.14) 0.708
PROM 5(31.25)  50(21.64) 0.535
C-section 10(62.50)  139(60.17) 1.000
Breech positon 3(18.75)  28(12.12) 0.701
Birth asphyxia(Apagr score<5)  7(43.75) 28(12.12) 0.003
Ventilator care 15(93.75) 116(50.21)  <0.001
RDS* 9(56.25) 103(50.21)  0.440
Apnea 10(62.50)  18( 7.79) <0.001
Anemia 7(43775)  46(19.91) 0.033
Blood transfusion 5(31.25) 43(18.61)  0.323
Sepsis 6(37.50)  36(15.58) 0.036
PDA*® 5(31.25)  46(19.91) 0.335
Metabolic acidosis 7(43.75)  53(22.94)  0.073

"Dexa : dexamethasone, "PROM : premature rupture of mem-
brane, >24 hours, *RDS respiratory  distress syndrome,
SPDA : patent ductus arteriosus

Table 5. The Comparison of Risk Factors between Severe

Periventricular—Intraventricular Hemorrhage Group(n=8) and
Control Group(n=231)
Severe Control
PZI;)I;;H group P
(%) n(%)

Antenatal hemorrhage 1( 12.50) 7 (3.03) 0.242
Multiple pregnancy 1 1250) 21 ( 9.09)  1.000
Maternal dexa” use 7( 8750) 199 (86.14)  1.000
PROM ' 4( 50.000 50 (21.64) 0.080
C-section 6( 75.00) 139 (60.17) 0.486
Breech positon 2( 25.00) 28 (12.12) 0.601
Birth asphyxia(Apagr score<5) 7( 87.50) 28 (12.12) <0.001
Ventilator care 8(100.00) 116 (50.21)  0.007
RDS* 8(100.00) 103 (50.21)  0.002
Apnea 7( 8750) 18 ( 7.79) <0.001
Anemia 6( 75.00) 46 (19.91) 0.012
Blood transfusion 4( 50.000 43 (1861)  0.050
Sepsis 3( 3750) 36 (1558 0.125
PDA*® 3( 3750) 46 (1991) 0.366
Metabolic acidosis 6( 75.00) 53 (22.94) 0.003

"Dexa : dexamethasone, "PROM : premature rupture of mem-
brane, >24 hours, TRDS :respiratory distress syndrome,
SPDA : patent ductus arteriosus

7ML FEE, QFEEY] AEHY 2FTUEIe 9 ad S
AdAAZA FAS BATHP<0.05)(Table 4, 5).
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Table 6. Clinical Features with Periventricular Leukomalacia
in Mechanically Ventilated 139 Preterm Infants

PVL", n(%)

Yes No P

(n=15) (n=124)
Asphyxia 7(46.67) 35(28.23) 0.232
Acidosis(pH<7.25) 9(60.00) 42(33.87) 0.085
Apnea 10(66.67) 25(20.16) <0.001

Ventilator care

FiO; =80% 5(33.33) 18(14.52) 0.076
Duration >5 days 4(26.67) 11( 887) 0.059
Hypocarbia® (PaCO, <30 mmHg) 1( 6.67) 1( 0.81) 0.205
Hypercarbiat(PaCO; >50 mmHg) 1( 6.67) 8( 6.45) 1.000
Pneumothorax 1( 6.67) 9( 7.26) 1.000
Sepsis 6(40.00) 39(31.45) 0.563
CPR § 2(13.33) 7( 5.65) 0.251

"PVL: _Eeriventricular leukomalacia, "Hypocarhia, more than 2
days, THypercarbia, more than 2 days, ‘CPR : cardiovascular
resuscitation

Table 7. Clinical Features with Severe Periventricular-Intra-
ventricular Hemorrhage in Mechanically Ventilated 139 Pre-
term Infants

Severe PV-IVH,

n(%)
P
Yes No
(n=8)  (n=131)
Asphyxia 7(87.50) 35(26.72) 0.001
Acidosis(pH<7.25) 6(75.00) 45(34.35)  0.028
Apnea 7(87.50) 28(21.37) <0.001

Ventilator care

FiO, =80% 5(62.50) 18(13.74)  0.003
Duration >5 days 3(37.50) 12( 9.16) 0.041
Hypocarbia ™ (PaCO, <30 mmHg) 1(1250) 1( 0.76) 0.112
Hypercarbiat(PaCO, >50 mmHg) 2(25.00) 7( 5.34) 0.085
Pneumothorax 2(25.00) 8( 6.11) 0.104
Sepsis 3(37.50) 42(32.06)  1.000
CPR § 2(25.00) 7(534) 0.386
"PV-IVH : periventricular- mtraventrlcular hemorrhage, "Hypo-

carbia more than 2 days, Hypercarbla more than 2 days,
SCPR : cardiovascular resuscitation
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o5 HATHP<0.05)(Table 6, 7).
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