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Risk factors and Effect of Early Hypocarbia
on the Development of Cystic Periventri-
cular Leukomalacia in Very Low birth
Weight Infants

Objective: To evaluate the risk factors and effect of early hypocarbia for the development of cystic
periventricular leukomalacia (CPVL) in very low birth weight infants.

Methods: We reviewed medical records of 187 infants with weighting less than 1,500 g who were
admitted to the neonatal intensive care unit at Wonkwang University Hospital from January 2012 to
December 2016 retrospectively. Twenty five infants died within 28 days of birth. Of the remaining 162
infants, we compared 21 with CPVL group who were detected by cranial ultrasonography and ran-
domly selected 105 infants as 5 times of CPVL were matched for gestational age were enrolled in this
study. For statistical analysis, univariate and multivariate analysis of perinatal, maternal, neonatal risk
factors and effect of variable early hypocarbia level on development of CPVL were performed.
Results: Incidence of CPVL was 12.96% (21/162). On univariate analysis, intraventricular hemorrhage
(=grade Ill) (23.8% vs. 6.7%, P=0.0289), culture proven sepsis (19.1% vs. 4.8%, £=0.0417), and hosp-
italization (days) (73.1+42.1 vs. 57.8422.4, P=0.0175) and PaCO, <25 mmHg within 72 hours after
birth (66.7% vs. 29.5%, P=0.0022) were associated with CPVL. And multivariate analysis showed cul-
ture proven sepsis (odds ratio [OR], 12.399; 95% confidence interval [CI] 1.563-98.348; £=0.017) and
PaCO, <25 mmHg within 72 hours after birth (OR, 8.468; 95% Cl 2.150-33.358, P=0.002) were found
to be independent risk factors.

Conclusion: Culture proven sepsis and early hypocarbia after birth were important risk factors on
development of CPVL.
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Table 1. Comparison of Perinatal and Maternal Risk Factors between
CPVL and Control Group in Very Low Birth Weight Infants

CPVL (n=21) Control (n=105) P-value

Gestational age (weeks) 275422 282422 0.2561
Birth weight (g) 1092942694 1092442242 09928
Sex (male) 13(61.9) 54(514) 04748
Apgar score

1 minutes 34415 40418 0.1552

5 minutes 58%1.7 64417 0.1424
Outborn 1(47) 329 05224
Cesarean section 11(52.4) 73 (69.5) 0.1371
PROM (>18 hours) 3(143) 25(238) 04047
Fetal distress 0(0) 4(3.8) 1.0000
Pregnancy induced hypertension 2(9.5) 25(23.8) 0.2421
Maternal diabetes mellitus 1(47) 11(10.5) 06888
Multiple gestation 8(38.1) 24.(229) 0.1715
Invitro fertilization 2(95) 9(86) 1.0000
Oligohydramnios 2(95) 6(5.7) 06194
Antenatal steroid 3(143) 22 (21.0) 0.7644
Maternal MgSO« 1(4.7) 6(5.7) 1.0000
SGA 1(4.7) 13(124) 04622

Values are presented as mean+standard deviation or number (%).
Abbreviations: CPVL, cystic periventricular leukomalacia; PROM, premature rupture
of membrane; SGA, small for gestational age.
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3. LHEA | Al OJHEI 51X T} KEFAKSIZ Tto| T

CPVLe] Aol of = = 2] A et Fo] i le=rke &
o}R 7] 918k A A= 2lAYoF A9 3 72A17F o] o] Y
o] kst hA 9k Fho] <25 mmHg?! 4-%-ol A 5 i 1he] -9
2(66.7% vs. 29.5%, P=0.0022)S B2} 21} <30 mmHg} <35
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Table 2. Comparison of Neonatal Risk Factors between CPVL and
Control Group in Very Low Birth Weight Infants

CPVL (n=21) Control (n=105) P-value

Hypoglycemia 5(238) 24(22.9) 1.0000
Pulmonary hemorrhage 1(4.7) 5(4.8) 0.4622
Patent ductus arteriosus 6(28.6) 26 (24.8) 0.7848
Patent ductus arteriosus ligation 1(47) 2(1.9) 04241
Apnea 9429 44 (419) 1.0000
Hypotension 3(143) 16 (15.2) 1.0000
RDS 18(85.7) 84(80.0) 0.7625
NEC (>stage 2) 1(47) 4(3.8) 1.0000
Dexamethasone 6(28.6) 32(30.5) 1.0000
IVH (=grade 3) 5(23.8) 7(6.7) 0.0289
Culture proven sepsis 4(19.1) 5(4.8) 00417
Umbilical artery catheterization 3(143) 10(9.5) 04535
Umbilical vein catheterization 4(19.1) 12(11.4) 0.3062
Invasive mechanical ventilation 20(95.2) 90 (85.7) 04535
Days of mechanical ventilation 24.9+46.7 18.5+32.1 04438
Days of oxygen therapy 282+27.8 20.3£21.0 0.1398
Days of total parenteral nutrition 11.5+139 11.0£13.3 0.8762
Transfusion frequency 32425 32439 0.8220
Hospitalization (days) 73.1442.1 57.8+224 00175
Seizure 2(95) 3(29) 0.1936

Values are presented as mean+standard deviation or number (%).
Abbreviations: CPVL, cystic periventricular leukomalacia; RDS, respiratory distress
syndrome; NEC, necrotizing enterocolitis; IVH, intraventricular hemorrhage.
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Table 3. Comparison of PaCO, Related Risk Factors between CPVL and
Control Group in Very Low Birth Weight Infants

CPVL (n=21) Control (n=105) P-value
PaC0O, <35 mmHg 15(714) 78 (74.3) 0.7895
PaC0O: <30 mmHg 14 (66.7) 51 (48.6) 0.1555
PaC0: <25 mmHg 14 (66.7) 31(29.5) 0.0022
PaCO2 (mmHg)
Mean 38.7+9.8 404+9.0 04377
Maximum 544+17.2 53.5+20.7 0.8523
Minimum 265484 300483 0.0808

Values are presented as mean+standard deviation or number (%).
Abbreviation: CPVL, cystic periventricular leukomalacia.

Table 4. Multiple Logistic Regression Analysis of Risk Factors for De-
velopment of CPVL in Very Low Birth Weight Infants

Adjusted odds ratio 95% confidence interval
GA 0999 0.994 (0.741-1.346)
IVH (=grade 3) 5.085 0.067 (0.893-28.947)
Culture proven sepsis 12399 0.017 (1.563-98.348)
Hospitalization 1.012 0.239(0.992-1.032)
PaCO, <25 mmHg 8468 0.002 (2.150-33.358)

Abbreviations: CPVL, cystic periventricular leukomalacia; GA, gestational age, IVH,
intraventricular hemorrhage.
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