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Chronologic Changes in Neonatal EEG Findings in
Periventricular Leukomalacia

WHAT’S KNOWN ON THIS SUBJECT: Many studies have reported
the usefulness of PRSWs in EEG recordings for early detection of
PVL. Chronologic changes in neonatal EEG findings according to

the severity of PVL have never been documented.

WHAT THIS STUDY ADDS: EEG findings in PVL differed according
to the severity of PVL and the time of recording. To evaluate brain
injury in PVL,�2 EEG recordings are recommended, 1 within 48

hours and 1 in the second week of life.

abstract
OBJECTIVE: This study sought to clarify chronologic changes in neona-
tal electroencephalographic (EEG) findings in periventricular leukoma-
lacia (PVL).

METHODS: We obtained serial EEG findings for all premature infants
who were admitted to our hospital at gestational age of �33 weeks
between 1997 and 2006. EEG recordings were obtained on days 1 to 4, 5
to 14, 15 to 28, 29 to 56, and 57 to 84. Abnormal EEG findings were
classified as acute-stage abnormalities (ASAs) or chronic-stage abnor-
malities (CSAs) and were subclassified as mild, moderate, or severe.
PVL was classified as noncystic, localized cystic, or extensive cystic. The
final diagnosis of PVL was made through neurologic assessment and
MRI findings at 24 months.

RESULTS: Fifty-five infants were diagnosed as having PVL, including 23
with noncystic PVL, 9 with localized cystic PVL, and 23 with extensive
cystic PVL. ASAswere observedmost frequently on days 1 to 4 andwere
observed rarely thereafter in all groups. CSAs were observed most
frequently on days 5 to 14, were most severe on days 5 to 14, and then
resolved within 1 to 2 months in all groups. CSAs in patients with
extensive cystic PVL weremore severe and persisted longer, compared
with other groups. ASA and CSA severity was correlated with PVL
severity.

CONCLUSIONS: EEG findings in PVL differed according to the severity of
PVL and the time of recording. To detect PVL, �2 EEG recordings are
recommended, 1 within 48 hours after birth, to detect ASAs, and 1 in the
second week of life, to detect CSAs. Pediatrics 2009;124:e477–e484

CONTRIBUTORS: Hiroyuki Kidokoro, MD,a,b Akihisa
Okumura, MD,c Fumio Hayakawa, MD,d Toru Kato, MD,d

Koichi Maruyama, MD,e Tetsuo Kubota, MD,a Motomasa
Suzuki, MD,e Jun Natsume, MD,b Kazuyoshi Watanabe,
MD,f and Seiji Kojima, MDb

aDepartment of Pediatrics, Anjo Kosei Hospital, Anjo, Japan;
bDepartment of Pediatrics, Nagoya University Graduate School
of Medicine, Nagoya, Japan; cDepartment of Pediatrics,
Juntendo University School of Medicine, Tokyo, Japan;
dDepartment of Pediatrics, Okazaki City Hospital, Okazaki, Japan;
eDepartment of Pediatric Neurology, Aichi Colony Central
Hospital, Kasugai, Japan; fFaculty of Medical Welfare, Aichi
Shukutoku University, Nagakute, Japan

KEY WORDS
periventricular leukomalacia, electroencephalography, preterm
infants

ABBREVIATIONS
PVL—periventricular leukomalacia
EEG—electroencephalographic
PRSW—positive rolandic sharp wave
CUS—cranial ultrasonographic
ASA—acute-stage abnormality
CSA—chronic-stage abnormality

www.pediatrics.org/cgi/doi/10.1542/peds.2008-2967

doi:10.1542/peds.2008-2967

Accepted for publication Apr 15, 2009

Address correspondence to Hiroyuki Kidokoro, MD, Department
of Pediatrics, Anjo Kosei Hospital, 28 HigashiHirokute, Anjo-cho,
Anjo-shi, Aichi, 446-8602 Japan. E-mail: kidokoro@kosei.anjo.
aichi.jp

PEDIATRICS (ISSN Numbers: Print, 0031-4005; Online, 1098-4275).

Copyright © 2009 by the American Academy of Pediatrics

FINANCIAL DISCLOSURE: The authors have indicated they have
no financial relationships relevant to this article to disclose.

ARTICLES

PEDIATRICS Volume 124, Number 3, September 2009 e477
. Provided by Anjo Kosei Byoin, Library on August 14, 2009 www.pediatrics.orgDownloaded from 

http://www.pediatrics.org


Despite advances in neonatal medi-
cine, periventricular leukomalacia
(PVL) is a common disease that occurs
in 5% to 15% of premature infants. Af-
fected infants seem to be in neurolog-
ically normal condition except for mild
lower-limb weakness during the neo-
natal period, although they havemotor
and cognitive impairments later in life.
Detecting PVL during early neonatal
life is difficult without cranial ultra-
sonographic (CUS) evaluations or
other neuroimaging modalities.

Electroencephalographic (EEG) find-
ings play an important role in the un-
derstanding of pathophysiologic fea-
tures of PVL. In particular, many
reports have referred to the useful-
ness of positive rolandic sharp waves
(PRSWs) for early detection of PVL,
with high prognostic values.1–6 Some
studies suggest that the sensitivity of
PRSWs is insufficient, however, be-
cause they rarely detect PVL in mildly
affected infants.7,8 Moreover, unless
EEG recording is performed within 2
weeks after birth, PVL is rarely de-
tected through PRSWs. Understanding
the differences in EEG findings accord-
ing to the severity of PVL and the chro-
nologic changes in EEG findings is im-
portant for determining the best time
for EEG recording. This study sought to
clarify the chronologic changes in EEG
findings in PVL during the neonatal pe-
riod, especially for PVL of different se-
verities. In addition, we determined an
appropriate time for EEG studies to de-
tect PVL.

METHODS

Study Group and PVL Definitions

To investigate the chronologic changes
in EEG findings in PVL during the neo-
natal period, we obtained serial EEG re-
cordings for all premature infants who
were admitted to our hospital at a ges-
tational age of �33 weeks between
April 1997 and August 2006. Seven hun-
dred twenty-three of those infants

were monitored after discharge until
corrected age of �24 months. Of
those, we enrolled infants with a diag-
nosis of PVL in this study. The diagno-
sis of PVL was based on both charac-
teristic MRI findings and clinical signs
of spastic diplegia or quadriplegia at
corrected age of 24 months. The defini-
tion of PVL on the basis of MRI findings
was taken from previous studies.9

Pediatric neurologists performed
neurologic assessments during the
follow-up period. The degree of motor
disability was classified into 5 groups
by using the Gross Motor Function
Classification System.10 Impairment in
cognitive ability and IQ were evaluated
by using the Wechsler Intelligence
Scale for Children III at 5 years of age
or the new K-form developmental test
at 2 years of age when the score was
�69. In addition, follow-up MRI find-
ings obtained at�2 years of age were
classified into the following 3 catego-
ries according to the location of white
matter loss: posterior only, posterior
and middle only, or posterior, middle,
and anterior. The MRI findings were
judged by 2 of us (Drs Kidokoro and
Kubota).

To investigate the differences in the se-
verity of PVL, we divided the subjects
with PVL into noncystic, localized cys-
tic, and extensive cystic PVL groups on
the basis of CUS findings obtained dur-

ing the neonatal period (Fig 1), as in a
previous study.11 We routinely per-
formed CUS evaluations almost every
day during the first week of life and
thereafter at least twice per week until
discharge. On CUS scans, cystic PVL
was defined when bilateral multiple
cysts of�3.0 mm in diameter were ob-
served in the deep white matter, local-
ized cystic PVL when cysts were local-
ized in the deep white matter around
the trigone of the lateral ventricles,
and extensive cystic PVL when cysts ex-
tended beyond the trigone toward the
body and the frontal horn of the lateral
ventricles. Infants who had transient
periventricular densities but no cystic
lesions throughout the neonatal pe-
riodwere included in the noncystic PVL
group.

EEG Recordings

EEG recordings were obtained rou-
tinely. Generally, the first recording
was obtained on the day after birth; if
that day was a weekend day or a holi-
day, then EEG recording was per-
formed as soon as possible (ie, on the
third or fourth day of life). The second
recording was obtained between days
5 and 14 of life, the third recording be-
tween days 15 and 28 of life, and sub-
sequent recordings at 4-week inter-
vals until discharge. The EEG findings
were recorded polygraphically at the

FIGURE 1
Localized cystic and extensive cystic PVL on CUS scans. A, Perisagittal section of localized cystic PVL at
day 21 of life. Cysts were observed only in the whitematter around the trigone of the lateral ventricles.
B, Perisagittal section of extensive cystic PVL at day 16 of life. Cysts were observed not only in the
occipital white matter around the trigone but also in the middle and frontal white matter.
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bedside for�40 minutes and included
both active and quiet sleep, with 8 elec-
trodes placed at AF3, AF4, C3, C4, O1, O2,
T3, and T4, by using the international
10–20 system. AF3 and AF4 were lo-
cated halfway between Fp1 and F3 and
between Fp2 and F4, respectively. The
time constant was 0.3 seconds, and the
paper speed was 3.0 cm/seconds.

EEG Assessments

To evaluate the chronologic changes in
EEG findings, an understanding of the 2
types of background EEG abnormali-
ties defined in our previous reports,
that is, acute-stage abnormalities
(ASAs) and chronic-stage abnormali-
ties (CSAs),12 is essential. ASAs were
diagnosed as present when decreased
continuity, lower amplitude of back-
ground activities, or both were ob-
served. CSAs in PVL were strongly as-
sociated with a disorganized pattern,
which was diagnosed as present when
deformed �waves were observed with
or without frontal and/or occipital
sharp waves, PRSWs, and abnormal
brushes that were cogwheel-shaped,
spiky, and of high amplitude, com-
paredwith normal brushes.13,14 Frontal
and occipital sharp waves were de-
fined as sharp waves of positive polar-
ity in the frontal regions with ampli-
tudes of �100 �V and those of
negative polarity in the occipital re-
gions with amplitudes of�150 �V, re-
spectively. PRSWs were defined as
sharp waves of positive polarity in the
rolandic regions with amplitudes of
�100 �V.

In this study, the severity of ASAs and
CSAs was categorized as mild, moder-
ate, or severe. These grades are de-
fined in our previous reports.8,12,15 Mild
ASAs were defined when the back-
ground amplitude was mildly sup-
pressed but normal continuity of
background activity was observed,
moderate ASAs when the EEG ampli-
tudes were moderately suppressed

and continuity was decreased, and
severe ASAs when continuous pat-
terns disappeared completely (burst-
suppression pattern). Mildly low volt-
age refers to � waves of �200 �V
before postconceptional age of 30
weeks or �150 �V at postconcep-
tional age of 30 to 33 weeks. Moder-
ately low voltage refers to � waves of
20 to 50 �V. Decreased continuity re-
fers to a continuous pattern occupying
�10% of the entire record at postcon-
ceptional age of �30 weeks or �30%
of the entire record at postconcep-
tional age of 30 to 33 weeks. An absent
continuous pattern is associated with
loss of sleep cycles and reactivity. A
mild disorganized pattern (ie, CSAs)
was defined when a disorganized pat-
tern without PRSWs was observed in-

termittently, a moderate disorganized
pattern when a disorganized pattern
without PRSWs was observed continu-
ously, and a severe disorganized pat-
tern when a disorganized pattern with
PRSWs was observed continuously.
Samples of these abnormal findings
are shown in Figs 2 and 3. Two expert
neonatal neurologists evaluated all
EEG recordings independently, with
blinding with respect to CUS findings.
EEG findings were judged as abnormal
when both analysts agreed. When �2
recordings were obtained in the same
period, we used the one with the most-
severe findings.

Statistical Analyses

Statistical analyses were performed
with SPSS 16.0 for Windows (SPSS Inc,

FIGURE 2
EEG samples of various grades of ASAs. A, Normal EEG findings. B, Mild ASAs. The amplitude of the
background activities was decreased mildly, but continuity was maintained. C, Moderate ASAs. Con-
tinuity was decreased and the amplitude of background activities was reduced moderately. D, Severe
ASAs. The continuous patterns were completely absent, indicating a burst-suppression pattern.
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Chicago, IL) to compare the clinical
variables among the 3 groups, by using
1-way analysis of variance for gesta-
tional age and birth body weight and
the �2 test for the other variables.
When analysis of variance or the �2

test revealed a significant difference,
Tukey’s test was performed as a
posthoc test. Spearman’s rank-sum
correlation was performed to analyze
the correlation among the grading of
ASAs and CSAs and the severity of PVL.
P values of�.05 were considered sta-
tistically significant.

RESULTS

Patient Characteristics

The sample consisted of 55 infants
(7.6%) who were diagnosed as having
PVL. The subjects with PVL had a mean
gestational age of 29.3 weeks and a
mean birth weight of 1292 g. Thirty-
two infants were diagnosed as hav-
ing cystic PVL and 23 infants as hav-
ing noncystic PVL on the basis of CUS
findings. Of the infants with cystic
PVL, 9 had localized cystic PVL and 23
extensive cystic PVL. The perinatal
characteristics of each group are
shown in Table 1.

Thirty of the 32 infants with noncystic
or localized cystic PVL had similar find-
ings on MRI scans, consisting of poste-
rior white matter volume loss only. Fif-
teen infants with extensive cystic PVL
had posterior and middle lesions, and
8 had posterior, middle, and anterior
lesions. The severity of motor impair-
ment differed markedly among the 3
groups (P � .001). Cognitive impair-
ment was observed for 3 of 23 patients
with noncystic PVL and 1 of 9 with lo-

calized cystic PVL, whereas it was ob-
served for 16 of 23 patients with exten-
sive cystic PVL (P� .001) (Table 2).

No infants had CUS abnormalities at
birth. Hyperechogenicities were first
observed in all infants with cystic PVL
between the second and fourth days of
life. The mean interval between hy-
perechogenicities and the appearance
of cysts was 18.2 days in localized cys-
tic PVL and 16.0 days in extensive cystic
PVL. Two infants experienced intraven-
triculer hemorrhage during the neona-
tal period.

Cross-Sectional Aspects of EEG
Findings

The cross-sectional aspects of the EEG
findings for all infants with PVL are
shown in Fig 4. ASAs were observed for
26 (51.0%) of 51 infants on days 1 to 4, 6
(11.3%) of 53 infants on days 5 to 14, and
none thereafter. CSAs were observed
most often on days 5 to 14. The propor-
tion of CSAs decreased gradually after
days 5 to 14. The differences in the chro-
nologic changes in ASAs and CSAs ac-
cording to the severity of PVL are shown
in Figs 5 and 6. To evaluate the frequency
of ASAs among the first EEG recordings,
we differentiated EEG recordings ob-
tainedondays1 to2 fromthoseobtained

FIGURE 3
EEG samples of various grades of CSAs. A, Moderate CSAs. A disorganized pattern was observed
continuously throughout the recordings. Occipital sharp waves and abnormal brushes (arrows) were
detected. B, Severe CSAs. PRSWs (arrowheads) were observed, accompanied by a continuous disor-
ganized pattern (arrow).

TABLE 1 Patient Characteristics and Perinatal Complications

Overall
(N� 55)

Noncystic PVL
(N� 23)

Localized Cystic
PVL (N� 9)

Extensive Cystic
PVL (N� 23)

P

Gestational age, mean� SD, wk 29.3� 2.2 29.0� 2.3 30.4� 1.3 29.0� 2.3 .21
23–26 wk, n 4 1 0 3
27–30 wk, n 36 16 5 15
31–33 wk, n 15 6 4 5
Birth weight, mean� SD, g 1292� 362 1168� 342 1512� 150 1330� 399 .02a

Male, n 36 15 8 13 .22
Multiple pregnancy, n 17 9 3 5 .26
Cesarean section, n 48 20 7 21 .59
Prolonged rupture of membranes, n 19 7 3 5 .82
Pregnancy-induced hypertension, n 6 3 0 0 .11
Tracheal intubation, n 44 16 9 19 .14
Respiratory distress syndrome, n 38 15 8 15 .37
Hypotension, n 4 1 0 3 .34
Treated patent ductus arteriosus, n 6 3 0 3 .52
Neonatal infection, n 2 2 0 0 .24
Pneumothorax, n 1 0 0 1 .49
Necrotizing enterocolitis, n 0 0 0 0 1.00
a A posthoc test showed P� .05 between noncystic PVL and localized cystic PVL.
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on days 3 to 4. ASAs were observed on
days 1 to 2 for 41.7% and on days 3 to 4
for 20%of the infantswith noncystic PVL,
ASAs were observed on days 1 to 2 for
100% and on days 3 to 4 for 50% of the
infants with localized cystic PVL, and
ASAs were observed on days 1 to 2 for
91.7% and on days 3 to 4 for 30% of the
infants with extensive cystic PVL. Severe
ASAs were observed exclusively on days
1 to2among infantswithextensivecystic
PVL.

CSAs in the extensive cystic PVL group
were most severe and persisted long-

est among the 3 groups. CSAs were
most frequent and severe on days 5
to 14 in all groups. Severe CSAs (ie,
PRSWs) were observed for 14 (25.5%)
of 55 infants with PVL; all except 1 in-
fant had extensive cystic PVL. Severe
ASAs were first observed on days 1 to 4
for 2 infants and on days 5 to 14 for 12
infants.

Longitudinal Aspects of EEG
Findings

Six infants were excluded because EEG
recordings were not performed dur-

ing all 3 periods in the first month of
life. Twenty-five infants had ASAs on
days 1 to 4 followed by CSAs. Twenty-
three of them had their worst grade of
CSAs on days 5 to 14, whereas 2 infants
had it on days 15 to 28. Fifteen infants
had CSAs on days 1 to 4. Thirteen of
them had their worst grade of CSAs on
days 1 to 4, which resolved thereafter,
whereas 2 had it on days 5 to 14. Five
infants who had noncystic PVL had nor-
mal findings throughout the neonatal
period (Table 3).

Relationships Among the Severity
of ASAs, CSAs, and PVL

With the exclusion of 19 infants for
whom CSAs were recognized on the
first EEG recording, 36 infants were en-
rolled to investigate the relationship
between the severity of ASAs and CSAs
(Fig 7). If CSAs were observed several
times in serial recordings, then the
most-severe findings were used. Mild
ASAs were followed by mild CSAs in
17% of cases, by moderate CSAs in
42%, and by severe CSAs in 25%. Mod-
erate ASAs were followed by mild CSAs
in 27% of cases, by moderate CSAs in
36%, and by severe CSAs in 36%. Se-
vere ASAs were followed by severe
CSAs in all cases. Statistically signifi-
cant correlations were observed be-
tween the severity of ASAs and that of
CSAs (P � .003), the severity of ASAs
and that of PVL (P� .034), and the se-
verity of CSAs and that of PVL (P �
.001).

DISCUSSION

We revealed chronologic changes in
neonatal EEG findings for infants
with PVL. In general, the EEG activi-
ties were depressed immediately af-
ter birth to varying degrees, depend-
ing on the severity of the brain insult.
This depressed EEG activity (ie, ASAs)
recovered within a few days and was
replaced by CSAs. The severity of
CSAs was dependent on that of ASAs.
CSAs were observed for longer peri-

FIGURE 4
Cross-sectional aspects of EEG findings for all infants with PVL. The numbers of patients are indicated
above the chart.

TABLE 2 Outcomes for Patients in Each Group

n P

Overall
(N� 55)

Noncystic PVL
(N� 23)

Localized Cystic
PVL (N� 9)

Extensive Cystic
PVL (N� 23)

GMFCS classification �.001a

Grade 1 18 16 2 0
Grade 2 14 7 5 2
Grade 3 11 0 2 9
Grade 4 10 0 0 10
Grade 5 2 0 0 2
Cognitive impairment 20 3 1 16 �.001b

Lesions of white matter loss on
MRI scans

�.001c

Posterior only 30 22 8 0
Posterior and middle only 17 1 1 15
Posterior, middle, and anterior 8 0 0 8

GMFCS indicates Gross Motor Function Classification System.
a A posthoc test showed significant differences between any 2 groups.
b A posthoc test showed P� .001 between noncystic and extensive cystic PVL and P� .001 between localized and extensive
cystic PVL.
c A posthoc test showed P� .001 between noncystic and extensive cystic PVL and P� .001 between localized and extensive
cystic PVL.
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ods with more-severe insults and
disappeared at 1 to 2 months of age.
Chronologic EEG changes after an in-
sult were clarified by assessing 2
types of EEG abnormalities and their
grades.

Many previous studies on EEG findings
in PVL described the diagnostic and

prognostic values of several sharp
waves, especially PRSWs.1–5 Baud et al4

reported that the sensitivity and spec-
ificity of PRSWs at�1 per minute were
65% and 99.9%, respectively. Although
many studies reported high sensitivity
and specificity of PRSWs for the diag-
nosis of PVL, we detected PRSWs

(markers of severe CSAs) only in in-
fants with extensive cystic PVL during
days 5 to 28 of life. Our study indicates
that EEG findings in PVL differmarkedly
according to the severity and the tim-
ing of recording. Therefore, differ-
ences in the sensitivity and specificity
of PRSWs can be explained on the basis
of differences in the definitions of
PRSWs, the study populations, and the
timing of EEG recordings in various
studies.

To detect PVL, it is important to know
an appropriate time for recording. EEG
abnormalities in infants with PVL, irre-
spective of its severity, were observed
most often on days 5 to 14. Approxi-
mately 90% of infants had their worst
grade of CSAs at that time. The worst
grade of CSAs was strongly associated
with the severity of PVL. In addition, we
reported previously that the specificity
of CSAs was 84% to 100%.16,17 There-
fore, EEG recording on days 5 to 14 is
essential for accurate detection of PVL.
It is also recommended that EEG find-
ings be evaluated on days 1 to 4, if pos-
sible within the first 48 hours of life.
ASAs are earlier EEG markers than are
CSAs or PRSWs. ASAs themselves had a
strong association with the severity of
later outcomes.15 The specificity of
ASAs was 91% to 95%, which indicates
their diagnostic value.

Serial EEG recordings are essential not
only for predicting outcomes more ac-
curately but also for determining the
timing of brain injury in PVL.18 For
these reasons, we recommend that
�2 serial EEG recordings be obtained
for evaluation of the brain injury of
PVL, 1 within 48 hours after birth, to
detect ASAs, and 1 in the second week
of life, to detect CSAs, because ASAs
and CSAs were at their worst during
these periods regardless of the sever-
ity of PVL.

Continuous EEG monitoring with
amplitude-integrated EEG techniques
has been used to evaluate brain func-

FIGURE 5
Chronologic changes in ASAs according to the severity of PVL. The first recordings on days 1 to 4 were
divided into 2 periods, that is, days 1 to 2 and days 3 to 4.

FIGURE 6
Chronologic changes in CSAs according to the severity of PVL.
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tion in neonates. Amplitude-integrated
EEG monitoring has the advantage of
allowing nonexpert clinicians to evalu-
ate the degree of depression of back-
ground EEG activities more easily.19,20

To date, however, sufficient data on the
usefulness of amplitude-integrated
EEG monitoring for preterm infants
have not been gathered. Our results,
based on conventional EEG findings in
PVL, suggest that amplitude-integrated
EEG recordings are useful for early de-
tection of PVL in preterm infants if the
recordings are started immediately af-
ter birth. However, they are not useful
for detecting CSAs because the abnor-
mal sharp or faster waves that are
characteristic of CSAs cannot be de-
tected with amplitude-integrated EEG
findings alone. Therefore, additional
raw EEG evaluation or another trend
graph, such as the spectral edge fre-
quency,21 is necessary for detection of
CSAs.

The pathologic changes in a brain af-
fected by PVL are dynamic during the
early neonatal period. During the first
week, hyperechogenic lesions on CUS
recordings reflected necrosis with
congestion or hemorrhage in thewhite
matter. Tissue dissolution was then
observed as echolucent foci at 2 to 3
weeks of age. Ventricular dilation and
the disappearance of cysts, reflecting
the collapse of cysts and gliosis, were
observed at 2 to 3 months of age. Our
study showed that ASAs on EEG record-
ings were usually detected within a
few days of life, which indicates that
the pathologic changes had already
begun. In contrast, CSAs were ob-
served during the hyperechogenic
stage on CUS scans. The ongoing dam-
age and reconstruction of axons and
glia in the deep white matter repre-
sented as hyperechogenicity on CUS
scans may be associated with CSAs on
EEG recordings.

This study has several limitations.
The first is in the definition of PVL. We
enrolled only infants with PVL who
had clinical spastic cerebral palsy.
Recently, Khwaja and Volpe22 re-
ported that the pathophysiologic le-
sions of white matter injury should
be divided into 3 categories, namely,
cystic PVL, noncystic PVL, and diffuse
white matter gliosis. The conditions
of noncystic PVL and diffuse white
matter gliosis often are confused, al-
though they are speculated to have
different pathogeneses, different
MRI findings, and different clinical
manifestations. We tried to evaluate
EEG findings for infants with a single
pathophysiologic condition. There-
fore, our results should be consid-
ered for infants with noncystic or
cystic PVL and not for infants with
diffuse white matter gliosis alone.

A second limitation is that EEG find-
ings recorded on the third or fourth
day of life might be too late for detec-
tion of ASAs, because the ASAs might
already have been replaced by CSAs.
If the first EEG recordings were al-
ways obtained within the first 48
hours of life, then the sensitivity of
ASAs would be higher than that in
our results, which supports the hy-
pothesis that the initial pathologic
process of PVL begins within a short
time window around birth, although
we have not elucidated the origin of
the brain insult in PVL.

CONCLUSIONS

The EEG findings for infants with PVL
differed markedly depending on the
severity of PVL and the timing of re-
cording. To evaluate brain injury in
PVL, �2 EEG recordings are recom-
mended, 1 within 48 hours of life, to
detect ASAs, and 1 in the second week
of life, to detect CSAs.
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