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twin-to-twin transfusion syndrome, and polycythemia.
Cerebral BlOOd FIOW Some investigators have estimated that the prevalence of
unilateral neonatal cerebral infarction in infants of 32

Velocrty |n TWO weeks gestation and higher is approximately one in 4,000

[1]. The majority of previous studies describe neonatal
Patlents Wlth cerebral infarction corresponding to the vascular distribu-
tion of the middle cerebral artery. The affected neonates in
previous studies have demonstrated the unilateral infarc-

N eO n ata.l Ce re b ral tion of the left middle cerebral artery more frequently than
. the right [1-3].
I nfarctlon The published reports illustrate a wide range of neuro-
developmental outcomes after neonatal cerebral infarction.
) o ) . Early electroencephalograms (EEGS) or magnetic reso-
Shigeru Nishimaki, MD, Kazuo Seki, MD, nance imaging (MRI) findings in the neonatal period can
and Shumpei Yokota, MD be an early guide to prognosis [3]. However, little is
known about cerebral blood flow velocity measurements
using transcranial Doppler examinations in neonatal cere-

Cerebral blood flow velocity was measured in the bral infarction [2,4]. The aim of this study was to evaluate

middle cerebral artery of two patients who exhibited whether changes in cerebral blood flow velocity predict

unilateral neonatal cerebral infarction during the neo- the severity of brain damage and later neurodevelopmental

natal period. Doppler studies demonstrated increases outcome in neonates with cerebral infarction.

in cerebral blood flow velocity but decreases in the

resistance index on the affected side of the middle Methods

cerebral artery in the neonate who developed hemiple-

gia with cystic encephalomalacia, although the neonate The cerebral bloqd flow velocity in the middle cerebral artery at the

with normal neurologic outcome exhibited symmetric level of the thalami was measured by a transtemporal ‘approa<_:h. We
. . . recorded stable waveforms and investigated peak systolic velocity and

cerebral blood flow velocity and resistance index. The end diastolic velocity by pulsed Doppler ultrasonography (model SO-

asymmetry in cerebral blood flow velocity measure- NOS 1000, Hewlett Packard, Palo Alto, CA) using a 7.5-MHz trans-

ments of both middle cerebral arteries may be usefulto  ducer. The scanning angle was approximately O degrees, and Doppler

evaluate the severity of brain damage and predict the signals were mgximum. A resistance index, which is 'regarded as a

neurodevelopmental prognosis of unilateral neonatal measure of resistance, was calculated from the following formula of

. . . . Pourcelot:
cerebral infarction. © 2001 by Elsevier Science Inc.
All rights reserved Resistance index (Peak systolic velocity-

End diastolic velocity)/peak systolic velocity [5]

Nishimaki S, Seki K, Yokota S. Cerebral blood flow
velocity in two patients with neonatal cerebral infarction. Atthe time of Doppler examinations, our neonates were in the sleep state
Pediatr Neurol 2001:24:320-323. with stable spontaneous respiration, and they exhibited no evidence of
! hypoxia, hypercapnia, or acidosis. Patent ductus arteriosus and other
congenital heart diseases were not detected by pediatric cardiologists.

_ Results
Introduction

_ o _ Patient 1
Neonatal cerebral infarction is a relatively common

identifiable cause of neonatal seizures. Occlusion of a This male was born at 39 weeks gestation via forceps
major cerebral artery is due to an embolic or thrombotic for fetal distress. Pregnancy was uneventful except for
origin. Possible causes of the infarction are birth asphyxia, well-controlled insulin-dependent diabetes mellitus. There
traumatic delivery, infection, congenital heart disease, was no meconium staining of the amniotic fluid and no
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Figure 1. Axial MRI (TR= 440, TE= 15) of Patient 1 at 1 month of  rjgure 2. Doppler examinations of Patient 1 performed at 11 days of

age reveals cystic appearance in the territory of the left main branch of 56 gemonstrate the peak systolic and end-diastolic blood flow velocities

the middle cerebral artery. Right mild hemiplegia is presented. are higher in the left middle cerebral artery (upper) than in the right
(lower). In contrast, resistance index values are lower in the left middle
cerebral artery (upper) than in the right (lower).

umbilical cord acidosis. Birth weight was 3,692 gm (heavy

for gestation), and Apgar scores were seven at 1 minute

and nine at 5 minutes. At 3 days of age, the patient was

admitted to our neonatal intensive care unit (NICU) greater than 37% lower on the left side compared with the

because of apnea and clonic seizure of the right arm andcontralateral side (Fig 2).

leg. Hypoglycemia was not detected. The EEG at admis-

sion revealed asymmetric sharp waves in the presence of g atient 2

normal background. MRI findings indicated the cerebral

infarction in the territory of the left main branch of the This female was born at 39 weeks gestation via forceps

middle cerebral artery at 3 days of age and cystic appear-for prolonged delivery. Birth weight was 3,240 gm (ap-

ance at 1 and 7 months of age (Fig 1). Right mild propriate for gestation), and Apgar scores were eight at 1

hemiplegia was presented; however, no mental retardationminute and eight at 5 minutes. At 3 days of age, she

was apparent. exhibited clonic seizure of the right arm and leg. MRI
Doppler examinations at 4 and 11 days of age revealedfindings at 3 and 11 days of age revealed cerebral

asymmetric cerebral blood flow velocity measurements infarction with localized changes in the left temporal lobe,

between the right and left middle cerebral artery. The peak and computed tomography (CT) at 5 months of age

systolic blood flow velocities were greater than 40% indicated mild anterior temporal lobe atrophy but no cystic

higher, and the end-diastolic blood flow velocities were change (Fig 3). The patient’s neurologic examination and

greater than 60% higher in the left middle cerebral artery developmental assessment were both normal.

than in the right middle cerebral artery. There were also  Doppler examinations at 4 and 8 days of age demon-

marked differences in the resistance index values betweenstrated no asymmetric cerebral blood flow velocity mea-

the left and right middle cerebral artery (0.58 vs 0.71 at 4 surements of both middle cerebral artery. The peak sys-

days of age and 0.45 vs 0.71 at 11 days of age, respec+olic and end-diastolic blood flow velocities differed by

tively). The resistance index value at 11 days of age was less than 15%. With regard to the resistance index values,
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index values on the affected side of the middle cerebral
artery. On the other hand, the neonate who was developing
normally exhibited normal brain imaging and no asym-
metric cerebral blood flow velocity measurements of the
two middle cerebral arteries. We found that the magnitude
of the increases in cerebral blood flow velocity and the
decreases in resistance index values in the cerebral arteries
are associated with the severity of brain damage.

Messer et al. [2] observed that cerebral blood flow
velocity values are completely absent or extremely re-
duced on the affected side of the middle cerebral artery in
two patients of unilateral neonatal cerebral infarction
during the first months of life. Perlman et al. [4] also
demonstrated transient decreases in cerebral blood flow
velocity on the affected side compared with the contralat-
eral unaffected side of the middle cerebral artery in
infants with cerebral infarction. On the other hand, our
results revealed normal or increased cerebral blood
flow velocity on the affected side of the middle cerebral
artery in unilateral neonatal cerebral infarction. It is
unclear why our neonates demonstrated no decrease in
cerebral blood flow velocity measurements. Olsen and
Lassen [6] reported reperfusion leading to hyperemia
is observed in about one third of adult patients with
middle cerebral artery occlusion 1-4 days after the stroke.
Therefore we would suggest that reopening of occluded
cerebral vessel had occurred before Doppler study per-
formed.

Figure 3. CT scan of Patient 2 reveals mild anteriotemporal lobe Birth asphyxia is also the most important cause of
agmormal on both neurelogis examination and developmental assess-ischemic brain injury in neonates born at term. Archer et
ment. al. [7] and Levene et al. [8] reported an abnormal Doppler
signal with a resistance index value below 0.55 in the
anterior cerebral artery of asphyxiated neonates correlat-
side-to-side differences were not presented (0.72 vs 0.67 ating with adverse neurodevelopmental outcome. They de-
4 days of age and 0.64 vs 0.66 at 8 days of age, scribe a state of cerebral hyperemialasury perfusion

respectively). after ischemic brain injury. The luxury perfusion occurs as
the result of local vasodilation. Our neonate who exhibited
Discussion right spastic hemiplegia also demonstrated a decreased

resistance index value below 0.55 on the affected side of

This study found several meaningful relationships be- the middle cerebral artery. We speculate that the asymme-
tween the cerebral blood flow velocity measurements try in resistance index values may result from the focal
during the neonatal period and the later neurodevelopmen-luxury perfusion after focal ischemic brain injury by
tal outcome in patients of unilateral neonatal cerebral cerebral infarction. Similar to the previous studies in birth
infarction. The systolic and diastolic blood flow velocities asphyxia, the markedly decreased resistance index values
were increased, but the resistance index values weremay indicate poor neurodevelopmental prognosis in pa-
markedly decreased on the affected side of the middle tients with neonatal cerebral infarction.
cerebral artery in the neonate who developed hemiplegia In conclusion, our Doppler studies demonstrated the
with cystic encephalomalacia. On the other hand, theseincreases in cerebral blood flow velocity but decreases in
side-to-side differences were not present in the neonateresistance index values on the affected side of the middle
who exhibited normal brain imaging and good neurode- cerebral artery in the neonate who developed hemiplegia
velopmental outcome. The asymmetry in cerebral blood with cystic encephalomalacia by infarction whereas the
flow velocity measurements of both sides is the main neonate with normal brain imaging and good neurodevel-
finding. opmental outcome exhibited the symmetric cerebral blood

Brain imaging is essential for the diagnosis of cerebral flow velocity and resistance index values. The asymmetry
infarction [3]. Our neonate who developed hemiplegia in cerebral blood flow velocity and resistance index values
with cystic encephalomalacia demonstrated the increasedin the neonatal period may be useful to evaluate the
cerebral blood flow velocity but decreased resistance severity of brain damage and predict the later neurodevel-
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opmental outcome of unilateral neonatal cerebral infarc-

tion.
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