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Cystic Periventricular Leukomalacia : Clinical Features in the
Development and Neurologic Outcome

Chun Soo Kim, M.D., Sang Lak Lee, M.D.” and Joon Sik Kim, M.D.”

Department of Pediatrics, Sungkyunkwan University, College of Medicine,
Samsung Hospital, Masan, Department of Pediatrics’, Keimyung University,
College of Medicine, Taegu, Korea

Purpose : Cystic periventricular leukomalacia (PVL) remains a significant problem in
the premature infant, despite recent advances in neonatal intensive care. This study was
undertaken to investigate clinical features in the development and neurologic outcome of
cystic PVL.

Methods : This study involved 24 newborn infants with cystic PVL on brain ultra-
sonography who were admitted to Dongsan Medical Center between Jan. 1993 and Aug.
1997. We investigated sex ratio, development rate according to gestational age or birth
weight, occurrence sites, risk factors and neurologic sequelae related to cystic PVL.

Results : Most cases with cystic PVL were premature infants. The incidence of cystic
PVL was 4.5% in babies less than 32 weeks gestational age, 4.6% in babies less than
1,500 g birth weight and 1.3% in all premature babies. Among 24 cases, 22 cases had
bilateral lesions and 2 had unilateral lesion. Two cases among 15 extensive lesions
showed expansion of lesion to subcortical white matter and 5 showed microcystic PVL
among 9 localized lesions. Occurrence sites of 9 localized lesions were frontal area in 2,
parietal area in 5 and occipital area in 2. Neurologic outcome of children with cystic
PVL showed cerebral palsy : 68.2%, normal development : 22.7%, epilepsy and hearing de-
fect 9.196, motor disturbance and visual defect:4.5% respectively. Types of cerebral pal-
sy showed spastic diplegia: 66.7%, spastic quadriplegia:20%, spastic hemiplegia and
mixed form:6.7% respectively. Cerebral palsy and other neurologic sequelae developed
more highly in extensive or bilateral cystic PVL.

Conclusion : Most children with cystic PVL had development of cerebral palsy or
other neurologic deficit. Thus estabilishment of adequate follow-up care program is need-
ed to minimize neurologic sequelae and screening test for early diagnosis of cystic PVL
in high risk newborn infants, for example very low birth weight infant. (J Korean Soc
Neonatal 2000;7:145-153)

Key Words : Cystic PVL, Premature infant, Cerebral palsy
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Fig. 1. Brain ultrasonographic findings of periventricular leukomalacia in the coronal plane. A) Note
the bilateral increased periventricular echogenicity. B) Note the development of bilateral cystic
changes in the periventricular white matter.

Fig. 2. Brain MRI findings of periventricular leukomalacia (PVL) in the coronal plane.
A) Note the small low signal lesion (arrow) on T1-weight image at left posterior trig—
onal area indicating microcystic PVL. B) Note the multiple cystic lesions located peri-
ventricular white matter indicating extensive PVL.
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Table 1. Incidence of Cystic Periventricular Leuko—
malacia in the Prematurity

No. of cases Incidence
(n=22) (%)
Gestational age (wks)
<32 17 (77.3%) 45
>32 5 (22.7%) 0.3
Birth weight (g)
<1,500 13 (59.1%) 4.6
>1,500 9 (40.9%) 0.7

Table 2. Location and Severity of Cystic Periventri-
cular Leukomalacia

Size (mm)
No. of cases
<3 >3
Localized (n=9)
Frontal 2 (22.2%) 1 1
Parietal 5 (55.5%)
Occipital 2 (22.2%) 1 1

Extensive (n=15)
13 (86.7%) 0 13
2 (13.3%) 0 2

Deep white matter
Subcortical

oget - A=A —

QAL wlgolTo At D4R FaAE AT

7v 7V Bka(13d) 1o 9ol dhEdA, 7))
&, Al BEAA Fol e FAN T E4
T QAE A4S 19 FEe #@rjae] 7wk
I(138) 2 ool EFTATFE, FEE, HAEY
(grade I, ID), HEZF, F2b7] 7L S99 AEF 5
o] glglen mbrtolo M= 28 W EA Al FAF
7] 7HAbeh A% 19 RES #viaw ®HEs Fukst
ATH Table 3).
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Table 3. Risk Factors of Cystic Periventricular Leu-
komalacia in the Prematurity

No. of cases

Risk factors (n=22)

Antepartum factors

VLBW" infant 13 (59.1%)

Multiple pregnancy 7 (31.8%)
PROM' 4 (18.2%)
GR' 3 (13.6%)

Intrapartum or postnatal factors

Ventilator care 13 (59.1%)

RDS’ 10 (45.5%)
Apnea 10 (45.5%)
IVH'" (grade I/1I) 9 (40.1%)
Sepsis 5 (22.7%)
Asphyxia 4 (18.2%)
PDA! 3 (13.6%)

*very low birth weight, ' premature rupture of mem-
brane, 'intrauterine growth retardation, 'respiratory
distress syndrome, 'intraventricular hemorrhage, *pa-
tent ductus arteriosus

Table 4. Age and Sex Distribution of Patients with
Cystic Periventricular Leukomalacia at Last Exami—
nation Time

Age (momth) Male Female Total (%)
13-24 4 3 7 ( 31.8)
25-36 6 2 8 ( 36.4)
37-48 4 1 5 (22.7)
>48 1 1 2 (91
Total 15 7 22 (100.0)
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Table 5. Neurologic Outcomes according to Cystic
Periventricular Leukomalacia Aspect

Localized (n=9)  Extensive (n=13)

Outcomes

<3mm >3 mm  Deep” sub-C’

(n=5) (n=4) (n=12) (n=1)
Cerebral palsy 1 4 9 1
Normal 3 0 2 0
Epilepsy 0 0 1 1
Hearing defect 0 0 2 0
Motor disturbance 1 0 0 0
Developmental 0 0 1 0

delay

Visual defect 0 0 0 1

*deep white matter, " subcortical white matter

Table 6. Type of Cerebral Palsy in Patients with
Cystic Periventricular Leukomalacia

Localized (n=9)  Extensive (n=13)

Type <3mm >3 mm  Deep” sub-C’
(n=5) (n=4) (n=12) (n=1)

Spastic diplegia 1 4 5 0

Spastic 0 0 2 1

quadriplegia

Spastic hemiplegia 0 0 1 0

Mixed 0 0 1 0

Total 1 4 9 1

*deep white matter, " subcortical white matter
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