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ABSTRACT

Purpose: In the present study, we aimed to determine the risk factors for the
development of cystic periventricular leukomalacia (CPVL) in very low birth weight
(VLBW) infants.

Methods: We reviewed the medical records of 309 infants weighing less than 1,500
g who were admitted to the neonatal intensive care unit at Hanyang University
Medical Center, Seoul from April 2007 to December 2012. Thirty-nine infants died
within 28 days of birth. Of the remaining 270 infants, 21 with CPVL established by
cranial ultrasonography, and 63 without CPVL, who were matched for gestational
age, were enrolled in this study. Univariate and multivariate analyses of maternal,
perinatal, and neonatal risk factors for CPVL were performed through retrospective
assessment of data collected from the medical records.

Results: Necrotizing enterocolitis (NEC >stage II: 42.9% vs. 9.5%, P=0.002), culture-
proven sepsis (66.7% vs. 34.9%, P=0.021), hypotension with sepsis (33.3% vs. 6.3%,
P=0.004), and severe intraventricular hemorrhage (>grade III: 61.9% vs. 22.2%, P=
0.002) were associated with the development of CPVL on univariate analysis. Using
multivariate logistic regression analysis, two variables were found to be statistically
significant independent risk factors: NEC (=stage II: adjusted OR, 5.12; 95% CI,
1.219-21.514; P=0.026) and hypotension with sepsis (adjusted OR, 8.23; 95% CI,
1.194-56.713; P=0.032).

Conclusion: NEC (zstage II) and hypotension with sepsis were associated with an
increased risk of developing CPVL in VLBW infants.

Key Words: Cystic periventricular leukomalacia, Very low birth weight, Risk factors,
Necrotizing enterocolitis, Hypotension, Sepsis
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Table 1. Comparison of Perinatal and Maternal Risk Factors
between Infants with (+) or without (-) Cystic Periventricular Leuko-

malacia
CPVL(+) CPVL(-)
(N=21) (N=63) P-value
Gestational age (wk) 27.1+2.4 27.1+3.9 1.000

Birth weight (g) 872.1+237.0 981.0+209.8  0.053

Birth weight < 10th percentile 4(19.0%) 9(14.3%) 0.728
Male gender 12(57.1%) 28(44.4%) 0.328
Cesarean section 18 (85.7%) 55(87.3%) 1.000
Breech 7(33.3%) 19(30.2%)  0.586
Apgar score at 1min 1.9+0.9 2.0+1.1 0.816
Apgar score at 5min 3.7£1.6 4.0£1.6 0.564
Fetal distress 1(4.8%) 2(3.2%) 1.000
Capillary pH at birth 7.240.1 7.240.1 0.564
Base deficit at birth 6.915.2 5.4+3.9 0.153
Maternal age (y) 32.1+3.6 31.3+4.3  0.487
Multiple gestation 10 (47.6%) 25(39.7%)  0.612

In-vitro fertilization 5(23.8%) 11(17.5%) 0.532

Oligohydramnios 2(9.5%) 7(11.1%)  1.000
Maternal PIH 3(14.3%) 10(15.9%)  1.000
Maternal DM 3(14.3%) 4(6.3%) 0.359
Antenatal steroid 11 (52.4%) 46 (73%) 0.106
PROM (>18 hr) 5(23.8%) 11(17.5%)  0.532

Histological chorioamnionitis 13 (61.9%) 24 (38.1%)  0.082

Values represent mean+standard deviation, or number (%).
Abbreviations: CPVL, cystic periventricular leukomalacia; PIH,
pregnancy-induced hypertension; DM, diabetes mellitus; PROM,
premature rupture of membrane.
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Table 2. Comparison of Neonatal Risk Factors between
Infants with (+) or without (-) Cystic Periventricular Leuko-
malacia

CPVL(+ CPVL(-
(N= 2(1 )) (N= GE’))) P-value
RDS 21(100%) 58(92.1%) 0.325
PDA 18(85.7%) 45(71.4%) 0.251
PDA Ligation 8(38.1%) 16(25.4%) 0.278
NEC (zstage IT) 9(42.9%) 6(9.5%) 0.002

14 (66.7%) 22 (34.9%) 0.021
8(38.1%) 13(20.6%) 0.146
7(33.3%) 4(6.3%) 0.004
11(52.4%) 20(31.7%) 0.121
6(28.6%) 22(34.9%) 0.790
6(28.6%) 26(41.3%) 0.437
13 (61.9%) 14 (22.2%) 0.002

Culture-proven sepsis
Hypotension

Hypotension with sepsis
Dexamethasone use

Umbilical artery catheterization
Umbilical vein catheterization
IVH (>grade III)

Days on ventilator 22.0+16.5 16.9+17.5 0.250
Hypocarbia 17(81%) 58(92.1%) 0.218
Lowest PaCO, value 27.7+6.8 25.3+5.9 0.123
Days of TPN 47.5+28.9 35.5+19.6 0.089
Mortality 1(4.8%) 2(3.2%) 1.000

Values present mean#standard deviation, or number (%).
Abbreviations: CPVL, cystic periventricular leukomalacia; RDS,
respiratory distress syndrome; PDA, patent ductus arteriosus; NEC,
necrotizing enterocolitis; IVH, intraventricular hemorrhage; TPN, total
parenteral nutrition; PaCO,, arterial carbon dioxide partial pressure.
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(Table 1).
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0.002), ¥3to] 4% HEF(66.7% vs. 34.9%, P=0.021) L

Table 3. Multivariate Logistic Regression Analysis of the Neonatal
and Maternal Characteristics of the Case and Control Groups

(j\d‘g:::i?o 95%CI  P-value
Body weight 1.00 1.000-1.005  0.068
NEC (>stage II) 5.12 1.219-21.514  0.026
Culture-proven sepsis 1.25 0.293-5.354  0.761
Hypotension with sepsis 8.23 1.194-56.713  0.032
IVH (>grade III) 3.17 0.929-10.785  0.065

Abbreviations: CI, confidence interval; NEC, necrotizing enterocolitis;
IVH, intraventricular hemorrhage.

Table 4. Sites and Extent of Cystic Periventricular Leukomal-
acia by Brain Magnetic Resonance Imaging

Site of cystic PVL Ulziriit;)r gl B(illla:tf:{)ﬂ (;l;it;lll )
Localized 4/13 (30.8%) 9/13 (69.2%) 13 (61.9%)
Frontal 2 1
Parietal 2 8
Occipital 0 0
Diffuse 3/8(37.5%) 5/8(62.5%) 8(38.1%)
Frontal-Parietal 0 3
Parietal-Occipital 3 1
Frontal-Parietal-Occipital 0 1

Abbreviation: PVL, periventricular leukomalacia.
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Figure 1. (A) Sagittal cranial ultrasonograph. Arrow indicates multiple posterior periventricular
cyst formations with lateral ventricular dilatation. (B) Magnetic resonance image (T2) showing

bilateral parieto-occipital cystic periventricular leukomalacia.
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Figure 2. (A) Ultrasonograph with coronal view, and (B) Magnetic resonance image showing
diffuse bilateral cystic periventricular leukomalacia with ventricular dilatation.
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