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Abstract
We encountered an instructive case of repetitive reversible
severe neurological deficit due to ischemia of the internal
capsule after mild head injury. A 1-year-old boy fell and hit
his head on the floor without losing consciousness. Intermit-
tent episodes of left hemiparesis lasting from 30 s to 30 min
developed 4 h later. Magnetic resonance (MR) imaging
revealed acute infarction in the left internal capsule and
corona radiata on diffusion-weighted imaging, and no mi-
crobleeding on susceptibility-weighted imaging. MR angi-
ography of the intracranial and cervical vessels showed no
obstruction of the large cerebral arteries. Motor impairment
began to improve the next day with conservative therapy.
Neurological deficit gradually resolved over the course of 1
month. This tiny lesion of the internal capsule and corona
radiata may have represented a small infarction caused by
mechanical vasospasm of the perforating vessels branching
from the middle cerebral artery after minor injury. Even mild
head injuries may cause infarction of the internal capsule,
although minor head injuries are common accidentsin child-
hood and usually do not result in severe complications.
Copyright © 2007 S. Karger AG, Basel

Introduction

Mild head injuries, mostly presenting as brain concus-
sion, are common accidents and usually do not result in
severe complications. However, infarction of the internal
capsule after mild head injury has rarely been described
in children [1-5]. We encountered an instructive case in-
volving repetitive reversible severe neurological deficit
after mild head injury, arising from ischemia of the inter-
nal capsule.

Case Report

A 1-year-old boy at kindergarten tripped over a baseball and
lost his balance. He hit his left temporal side slightly at the right
angle with the carpeted floor. The accident was an acceleration
injury. The child did not lose consciousness following the ac-
cident, but as of 4 h later developed intermittent episodes of
left-sided weakness involving the leg and arm lasting for 30 s to
30 min. Consciousness was unimpaired during these episodes,
and he appeared well between episodes. He was transferred from
another hospital to our hospital 10 h after the accident for further
investigations. Computed tomography revealed only thin acute
epidural hematoma in the posterior fossa. Repeated episodes of
left-sided hemiparesis were still occurring at this stage. Magnetic
resonance (MR) imaging revealed acute infarction of the left in-
ternal capsule and corona radiata on diffusion-weighted (DW)
and susceptibility-weighted (SW) imaging (fig. 1, 2). MR angiog-
raphy of the intracranial and cervical vessels failed to demon-
strate either obliteration or stenosis of the large cerebral arteries
(fig. 3). Conservative therapy resulted in symptomatic improve-
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Fig. 1. MR imaging revealed acute infarc-
tion of the left basal ganglia and corona ra-
diata on DW imaging.

Fig. 2. MR imaging revealed no micro-
bleeding on SW imaging.
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Fig.3.Head MR angiography revealed nei-
ther obliteration nor stenosis of the large
cerebral arteries.
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Fig. 4. MR imaging performed 2 weeks af-
ter the accident revealed complete infarc-
tion of the left basal ganglia and corona
radiata on fluid-attenuated inversion re-
covery imaging.

Fig.5. The divergence angle with the anatomical trunk of the middle cerebral artery and lenticulostriate branch-
es is more acute in a child (A) than in an adult (B), and the length of these extracerebral segments also tends to
be shorter in a child than in an adult. ICA = Internal carotid artery; ACA = anterior cerebral artery; MCA =

middle cerebral artery.

ments starting from the next day, and a full recovery was made
within 1 month. MR imaging 2 weeks after the accident revealed
complete infarction of the left internal capsule and corona radia-
ta on fluid-attenuated inversion recovery imaging (fig. 4).

Discussion

The Mild Traumatic Brain Injury Interdisciplinary
Special Interest Group of the American Congress of Re-
habilitation Medicine defined mild traumatic brain in-
jury using the following criteria: (1) loss of consciousness
should not exceed 30 min; (2) after 30 min the initial
Glasgow Coma Scale score should be between 13 and 15,
and (3) posttraumatic amnesia should not exceed 24 h
[6]. Mild head injury can sometimes cause diffuse axonal
injury (DAI). DW imaging has proven to be highly sensi-
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tive to detecting early cytotoxic edema against a back-
ground of acute stroke [5], and has recently allowed iden-
tification of DAI [7]. SW imaging is also useful in detect-
ing hemorrhagic lesions, which occur in 10-30% of
patients with DAI [8-10]. In the present case, initial MR
imaging revealed areas of hyperintensity in the internal
capsule on DW imaging, but no abnormal changes on SW
imaging. This finding suggests the lesion represents non-
hemorrhagic DAI or cerebral infarction. Considering the
repetitive transient hemiparesis without any disturbance
of consciousness, the lesion may represent a small infarc-
tion resulting from injury to the perforating branch of the
middle cerebral artery or transient edema, rather than
DAL

This syndrome appears to be confined to young chil-
dren for various reasons. For a start, the basal ganglia and
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internal capsule are supplied by the lenticulostriate
branches of the middle cerebral artery. The anatomical
relationship between the lenticulostriate arteries and the
trunk of the middle cerebral artery changes from fetal
life, through childhood to adulthood. The angle between
the main middle cerebral artery and the lenticulostriate
arteries is more acute, the length of these extracerebral
segments also tends to be shorter in younger individuals
(fig. 5) [11, 12], and these arteries are functional end ar-
teries. The territory of this branch is thus mechanically
vulnerable to ischemia as a result of vascular occlusion or
mechanical spasm following arterial disruption, even fol-
lowing mild head injury [1, 3, 13-15]. In the present case,
recurrent episodes of transient but reversible hemiparesis
would be consistent with intermittent arterial spasm.

In previous reports, most children who experienced
infarction after mild head injury recovered completely
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