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ABSTRACT

Purpose: To analyze and compare the clinical factors and neurodevelopmental out-
comes compare early- and late-onset periventricular leukomalacia (PVL) in very low
birth weight infants (VLBWI).

Methods: We performed a retrospective study involving 199 newborn infants weigh-
ing <1,500 g admitted to the neonatal intensive care unit between March 2009 and
December 2015. VLBWI with PVL were categorized into early- and late-onset PVL
groups based on the time of diagnosis based on 28 days of age. We analyzed the cli-
nical factors and neurodevelopmental outcomes between the groups.

Results: The incidence rate of PVL was 10.1% (16/158). The Apgar score at 1 minute
and the mean duration of tocolytic therapy were associated with the development of
PVL. The incidence rate of premature rupture of membranes (PROM) was significantly
higher in the early-onset PVL group (P=0.041). No significant differences were observ-
ed in neurodevelopmental outcomes between the early- and late-onset PVL groups.
Conclusion: Results suggest that a higher incidence of PROM was associated with
clinical characteristics in the early-onset PVL group. No significant intergroup differ-
ences were observed in neurodevelopmental outcomes; however, the Bayley Scales
of Infant Development-III scores were lower in the early-onset PVL group.

Key Words: Leukomalacia, periventricular; Fetal membranes, premature rupture;
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Figure 1. Flowchart showing details of infants included in the
study. Abbreviation: PVL, periventricular leukomalacia.



Mihye Bae, et al.

50 Comparison between Early- and Late-Onset PVL

T o]gh7] "gke] 90 mm Hg ool At 2] & A F gk 2.9
dipstick testellA] 1+ o] gl iz g Woli= 92 olat it
2ol B0 2= A AR, AT, B, 18 2 5%
Apgar A7, Ao 3 FILUFIT, 55T T5o 71@AH o]
& 435 (bronchopulmonary dysplasia), 5227 <S5 (patent ductus
arteriosus)& A2 qetA 0 2 on|7} Jl= T H et
o] 910w ok Fe slah A\ 57 Ba g A5 Papile 579]
Foll o3k 3t o] 4+e] A% (intraventricular hemorrhage)
< VST, AS 724171 o] of] BhA gk A - Qh-2 AN E] A= ol
w2 Gt Te] 5% nlvko| A FUA 5o A5V Has A
32 golshgln, Qo b Abe Bl 2wy Ao} A Z,
modified Bell's staging criteria””'ol] 2]3} ZIekg 27 o)) Z|AMd%
A(necrotizing enterocolitis) 52 ZAFsFATH &4 G4 598 7}
22 2H AR E5hol 24 F A pi, ol dskeks B3}

FEde B, 24 T 72437F ol SR 9 o)kl 2t

:
LA
I

REASNAN ) a, = = gl Rl
28 mim Hg B9 98 ARIBF L2 Fej5ia ole] 71 7}
A ke o|1s}e B} 318 ZARRH

[e]
Apshsict. wgebule w1 5
I o] de] ARl el B 32 Q] 2 1o} 3B F Bl AFA] ol
A A3 Relagn’, 2ok ARt 420 21745
4 ojakdl AALE Fato] Ausslch =
Development-IIT (BSID-1II)-& A 83} o],

N, 28 A% Aol 452 A5

S A = v}
2 it o

ayley Scales of Infant
A, Ao}, &F, AH3l-A

e
o8]

3. SAH 24

FRE A7 o g3 FAEA] L SPSS for Windows version
22.0 (IBM Co., Armonk, NY, USA)S AF&3} T}, F o] d4
<= meantstandard deviation® 2 &3}, 1 HtFhe
independent t-testg ©]-8-8}¢f EA43} k. = 7 o] AL
F ATFREE W2 Q6 B0l median (range) 2 AT
Mann-Whitney testZ ©]-&3}o] B35t} WS HyE T AL
o] o] W= x}= chi-square test 5=3= Fisher's exact test= H| 28} T},
T 2R Hlales BE A o4 PvalueZ} 0,05 W|RER] 739

o BA18t A 0 2 folslrha AA s}

21t
1. A Z9| MiTItElS0| 9320l
2 F9] W AdslFo 2 Aeke 1693tz 14212 21}

neonatal
medicine

A, T2 H IERJAAE vl ask ol wff FAlrollA] 14 Apgar
7} &Jm] Al SEAL(P=0.049), 7] WE-J A A x| 8A]7te]
ATHP=0.019). 1 &] E=F ¥, 53 Apgar A5, the 94, <1
A, Ao G, AAIG -, Bk A 2 Rol= Fof 2
GAYA AR, 27 F 0 FRM = T Aol ol 1-9] 3k 2fo]y
AATH(Table 1).

2180k7] A AAE vas s w) H A 5
2 Aekd ghAjsrto] gzl vste] Aol LTI (P=
0.014), 7] A H 0] F 4J5:(P=0.007) o] AR =7} )8 A| =5k
I, J717HP=0.007)°] Frof3HA AAet, 2 €] F 2 7kl ofn] 3l
= 2kol= YTk (Table 2).

)

B omy

oL
[e)

ang
ful

-

=
e}
T

f

EEEEE S

2. ZIEH Al7|0fl WHE kHAl Z9| WEISTEE0| QMR QIXtS
o| H|m
20 9] WA 15158 IR 169 ol AT 289 vl
Zlghke 7] 2192 87, A5 289 o] 5o Rehke 5] 11gh
e 8olglr}, 27] ABET} F7] Akl A, 24714 9
A B S v sl e W 2] RkEelA 18413k ol el 279

Table 1. Comparison of Maternal and Perinatal Risk Factors
between the PVL and Control Groups

Variable PVL Control P-
(n=16) (n=142) value
Gestational age (wk) 28.1+1.8 28.4+1.9 0.522
Birth weight (g) 1,085.0+229.5 1,125.6+251.8 0.553
Cesarean section 12(75.0) 67 (47.2) 0.121
Apgar score at 1 min 3.3+1.9 4.3+1.8 0.049
Apgar score at 5 min 5.7+2.1 5.7+2.1 0.067
Multiple pregnancy 6(37.5) 54 (38.0) 0.961
In vitro fertilization 2(12.5) 13(9.2) 0.687
Maternal PIH 2(12.5) 22 (15.5) 0.725
Maternal DM 1(6.3) 9(6.3) 0.951
Antenatal steroid 12 (75.0) 114 (80.3) 0.491
Maternal antibiotics therapy 11(68.8) 86 (60.6) 0.538
PROM 9 (56.3) 75(52.8)  0.792
PROM duration (hr) 109.9+103.7 126.7+121.5 0.691
Preterm labor 14 (87.5) 112(78.9) 0.375
Preterm labor duration (d) 11.3+12.7 7.7+7.9 0.573
Tocolytic therapy 10 (62.5) 123 (86.6) 0.080
Tocolytic therapy duration (d) 14.7£13.0 7.1£7.9  0.019
Fetal distress 4(25.0) 22 (15.5) 0.377
Clinical chorioamnionitis 4(25.0) 24 (16.9) 0.491

Values are expressed as meantstandard deviation or number (%).
Abbreviations: PVL, 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 the PVL
and Control Groups

PVL Control P-

e (n=16) (n=142) value
RDS 16(100) 103 (72.5) 0.014
BPD 16(100)  95(66.9) 0.007
Hemodynamically significant PDA 10 (62.5)  78(54.9) 0.364
IVH (>grade III) 5(31.3)  4(2.8) 0.065
Early neonatal hypotension 5(31.3) 22(15.5) 0.312
Neonatal early onset sepsis 2(12.5) 9(6.3) 0.116
Surgical necrotizing enterocolitis 1(6.2) 13(9.2) 0.265

108.2+41.8 83.4+30.6 0.007

Values are expressed as number (%) or mean+standard deviation.
Abbreviations: PVL, periventricular leukomalacia; RDS, respiratory
distress syndrome; BPD, bronchopulmonary dysplasia; PDA, patent
ductus arteriosus; IVH, intraventricular hemorrhage.

Hospital days

Table 3. Comparison of Maternal and Perinatal Factors between
the Early- and Late-Onset PVL Groups

Early-onset  Late-onset  P-

. PVL(n=8) PVL(n=8) value
Maternal age (yr) 32(29-41) 28(27-34) 0.295
Multiple pregnancy 3(37.5) 3(37.5)  1.000
In vitro fertilization 0 2(25.0) 0.467
Maternal PTH 1(12.5) 1(12.5)  1.000
Maternal DM 0 1(12.,5)  1.000
Antenatal steroid 5(62.5) 7(875) 0.569
Maternal antibiotics therapy 5(62.5) 6(75.0)  1.000
PROM 7(87.5) 2(25.0)  0.041
PROM duration (hr) 96 (3-336) 96 (16-120) 0.833
Maternal WBC at birth (pL) 18,825 17,275 0.240

(15,650-24,530) (9,520-22.040)
Maternal CRP at birth (mg/dL) 1.5 (0.04-4) 2.7(0.4-5.4) 0.476

Preterm labor 7(87.5) 7(87.5)  1.000
Preterm labor duration (d) 3(0-9) 7(0-35) 0.202
Tocolytic therapy 4(50.0) 6(50.0)  1.000
Tocolytic therapy duration (d) 7(4-9) 19(3-35) 0.548
Ritodrin 3(37.5) 6(75.0)  0.315
Magnesium sulfate 3(37.5) 4(50.0)  1.000
Atosiban 2(25.0) 4(50.0)  0.608
Fetal distress 2(25.0) 2(25.0)  1.000
Clinical chorioamnionitis 2(25.0) 2(25.0)  1.000
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Table 4. Comparison of Neonatal Factors between the Early-
and Late-Onset PVL Groups

Early-onset PVL Late-onsetPVL  P-

ETELG (n=8) (n=8) value
Gestational age (wk) 28.1(24.1-30.3) 28.1(26-30.2) 0.878
Birth weight (g) 1,020 (640-1,390) 1,090 (930-1,410) 0.574
Age at PVL diagnosis (d) 16 (6-27) 69 (36-84) 0.001
Cesarean section 6(75.0) 6(75.0) 1.000
Apgar score at 1 min 3(1-7) 4(1-5) 0.798
Apgar score at 5 min 6(3-8) 6(4-8) 1.000
RDS 8(100) 8(100) 1.000
BPD 8 (100) 8 (100) 1.000
Hemodynamically 4(50.0) 6(75.0) 0.608
significant PDA
IVH (2grade I1I) 1(12.5) 4(50.0) 0.467
Early neonatal hypoten- 1(12.5) 4(50.0) 0.282
sion
Neonatal early onset sep- 1(12.5) 1(12.5) 1.000
sis
Surgical necrotizing 0 1(12.5) 0.200
enterocolitis
Hypocarbia* in the first 6(75.0) 6(75.0) 1.000
72 hours of life
pH at birth 7.3(7.1-7.5) 74(7.3-75)  0.818
PCO:atbirth(nmHg)  31.1(23.0-43.9) 24.6(14.6-40.0) 0.394
PaO:atbirth (nm Hg)  85.4(49.1-112.0)117.2 (41.3-222.5) 0.589
HCOs atbirth (nm Hg) ~ 18.1(10.6-22.5) 16.5(7.4-23.0)  0.485
Lowest PaCO2 (mm Hg)  16.0 (14-29.5) 19.9 (14.0-32.7) 0.589

Values are expressed as median (range) or number (%).

Abbreviations: PVL, periventricular leukomalacia; PIH, pregnancy-
induced hypertension; DM, diabetes mellitus; PROM, premature
rupture of membrane; WBC, white cell count; CRP, C-reactive protein.

Values are expressed as median (range) or number (%).

*PaCO:2 <28 mm Hg within the first 72 hours of life.

Abbreviations: PVL, periventricular leukomalacia; RDS, respiratory
distress syndrome; BPD, bronchopulmonary dysplasia; PDA, patent
ductus arteriosus; IVH, intraventricular hemorrhage.
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Table 5. Neurodevelopmental Outcomes at the Corrected Age
of 18 Months in the Early- and Late-Onset PVL Groups

Early-onset Late-onset P-

. PVL(n=8) PVL(n=8) value
Cerebral palsy 8(100) 7(87.5) 1.000
Seizure with AED 2(25.0) 2(25.0) 1.000
Strabismus 2(25.0) 3(37.5) 1.000
Hearing loss (unilateral or bilateral) 0 2(25.0) 0.467
Failure of catch-up growth 4(50.0) 1(12.5) 0.282

Values are expressed as number (%).
Abbreviations: PVL, periventricular leukomalacia; AED, antiepileptic
drug.

Table 6. Comparison of the Bayley Scales of Infant Develop-
ment-IIT Scores at the Corrected Age of 18 Months between the
Early- and Late-Onset PVL Groups

Early-onset Late-onset P-

E PVL (n=8) PVL (n=8) value
Cognitive composite 69.9+14.8  76.5%15.2 0.171
Language composite 73.4+22.6  80.0£19.9 0.610
Motor composite 61.6£19.5  77.5+22.9 0.114
Social-emotional composite 70.0+12.4  85.3+19.8 0.286
Adaptive-behavior composite 63.8+14.1  68.9+18.8 0.730

Values are expressed as meanztstandard deviation.
Abbreviation: PVL, periventricular leukomalacia.
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