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Pediatric Blunt Carotid Injury
—Case Report—
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Abstract

A 5-year-old boy was struck by a pickup truck, and admitted with Glasgow Coma Scale score of 14.
Initial computed tomography (CT) showed no evidence of intracerebral lesions except for a skull frac-
ture. Repeat CT 5 hours later showed hyperdense middle cerebral artery (MCA) sign, but he did not
show any focal signs. Eighteen hours after the accident, he developed left hemiparesis. CT revealed a
fresh infarction in the right MCA territory, associated with definite hyperdense MCA sign. He was
immediately transferred to our hospital for further evaluation. Emergent angiography revealed a rat
tail-shaped occlusion of the right internal carotid artery at the C-3 level. Cross-filling of the right MCA
territory was insufficient for collateral circulation. He was treated conservatively because of the sig-
nificant risk of hemorrhagic change from the established infarction. His hemiparesis improved grad-
ually, and he was discharged on foot. Hyperdense MCA sign in a child is an important clinical sign for

the early detection of cerebral ischemia after blunt carotid injury, before any focal signs appear.
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Introduction

Blunt carotid injury is a rare but potentially
devastating traumatic insult, causing mortality of
between 20% and 40%, and permanent neurological
deficits in 40-80% of the patients.?!? The outcome is
thought to be compromised by diagnostic delay. The
importance of early detection and treatment is well
known, but most patients do not present with focal
signs or symptoms and frequently have a multitude
of other severe injuries, further confusing, and
delaying the diagnostic work-up.3-57:8:15.19)

We describe a pediatric case of blunt carotid
injury in which hyperdense middle cerebral artery
(MCA) sign was detected by computed tomography
(CT) before the patient showed any focal signs.

Case Report

A 5-year-old boy was struck by a pickup truck, and
admitted to a hospital near the accident scene. He
had a Glasgow Coma Scale score of 14 (E3, V5, M6),
and could move all four extremities equally. His in-
juries included a right clavicle fracture, local head

child, dissecting occlusion, hyperdense middle cerebral artery sign

lacerations of the frontal and occipital regions, and
skin abrasions of the upper limbs. CT showed no evi-
dence of intracerebral lesions except for a fracture
of the right occipital bone (Fig. 1A). He was ob-
served conservatively. CT was repeated 5 hours later
for early detection of delayed traumatic injuries, and
detected a high-density area at the horizontal por-
tion of right MCA (Fig. 1B). However, he did not
show any focal signs at that time. Eighteen hours
after the accident, he developed left hemiparesis.
Further CT revealed a fresh infarction appearing as
low-density areas associated with a clear high-
density appearance at the main trunk of the MCA,
which is known as hyperdense MCA sign (Fig. 2).
The patient was immediately transferred to our
hospital due to the strong suspicion of occlusive vas-
cular lesions after blunt carotid injury.

On admission, neurological examination found he
was slightly confused with moderate left hemipare-
sis. There was no hematoma or swelling on his neck.
Urgent cerebral angiography under general anesthe-
sia demonstrated that the right internal carotid
artery (ICA) was tapered to occlusion in the prox-
imal portion at the C-3 level (Fig. 3A). The right
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Fig. 1 (A) Initial bone window computed tomog-
raphy (CT) scan showing displacement of
the fractured right occipital bone. (B) CT
scan of the brain taken 5 hours later
showing a small high-density component at
the horizontal portion of the right middle
cerebral artery but without intracerebral
lesions.

Fig. 2 Emergent computed tomography scans just
after the development of left hemiparesis
showing (A) a clear high-density appearance
at the main trunk of the right middle
cerebral artery (MCA) or hyperdense MCA
sign, and (B) fresh infarction appearing as
low-density areas in the territory of the right
MCA.

anterior and posterior cerebral arteries were partial-
ly filled via the communicating arteries, but no rapid
cross-filling of the right MCA territory could be con-
firmed (Fig. 3B). He was treated conservatively with
osmotic diuretic agent and dextran because of the
confirmed low-density lesions. Anticoagulation or
thrombolysis therapy and surgical intervention
could not be undertaken due to the significant risk of
life-threatening hemorrhage from the established
infarction. His hemiparesis improved gradually, and
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Fig. 3 Conventional angiograms taken under
general anesthesia. (A) Lateral right com-
mon carotid arteriogram demonstrating rat
tail-shaped tapering of the proximal inter-
nal carotid artery, indicating a dissecting
occlusion. (B) Anteroposterior left com-
mon carotid arteriogram demonstrating lit-
tle cross-filling of the right middle cerebral

artery territory.

by post-trauma day 10 he was able to walk briefly
without assistance. Magnetic resonance (MR) an-
giography on day 31 revealed a rat tail-shaped occlu-
sion of the ICA similar to that found by the previous
angiography. He was discharged on foot on post-
trauma day 67.

Discussion

Conventional CT is the first diagnostic test per-
formed in patients with stroke. However, CT often
detects no abnormalities during the first few hours
after onset of cerebral ischemia. Early signs of MCA
infarction include hyperdense MCA sign, loss of the
“insular ribbon,” and hemispheric sulcus enhance-
ment. Hyperdense MCA sign is an indirect sign
indicating an intraluminal clot from a thrombus or
embolus.!113.16.21) Interpretation of hyperdense MCA
sign requires caution, because it may not represent
vascular occlusion. A false sign of occlusion can be
produced by calcification in the vessel walls, which
is often associated with both diabetes mellitus and
hypertension.'” However, unilateral hyperdense
MCA sign in a child cannot be caused by calcifica-
tion. In our case, the second CT performed on initial
hospitalization demonstrated hyperdense MCA sign
before any focal signs had appeared, suggesting the
presence of low perfusion in the MCA territory.
Blunt carotid injury is rarely reported in the
pediatric population.®!% The incidence appears to
be markedly less in children compared to adults,
which may be a reflection of physiologic and
anatomic differences including increased vascular
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elasticity.’” However, the overall mortality shows
no clear differences between pediatric and adult
cases.'” Associated injuries are common and fre-
quently include closed head injuries, chest trauma,
and long bone fractures. In particular, clavicle frac-
tures are associated with an eight-fold increased risk
of blunt carotid injury, presumably because of the
proximity to the great vessels of the neck.'” In our
case, an earlier definitive diagnosis of blunt carotid
injury should have been made at the initial hospitali-
zation based upon careful evaluation of the radio-
graphic findings and coexistence of the associated
injuries.

The definitive diagnosis of carotid artery occlu-
sion is generally based on angiography, but may not
be appropriate in all patients. Therefore, various
noninvasive techniques, such as ultrasonography,
MR angiography, and three-dimensional CT an-
giography, have been used to screen patients with a
high index of clinical suspicion.?141822) However,
these noninvasive techniques are less sensitive than
conventional angiography. In our case, angiography
was performed to confirm the diagnosis of occlusive
carotid lesions and the collateral blood supply.

The management or treatment of patients with
blunt carotid injury is influenced by both the diversi-
ty of injury types (dissections or thrombosis) and
hemodynamic considerations.%141% The objective is
to prevent the development of neurological events
resulting from thrombosis, propagation of clots,
thromboembolism, or vessel occlusion. In patients
without complete occlusion of the carotid artery,
systemic anticoagulation is used to prevent arterial
thrombosis and embolization. Moreover, surgical
repair with or without bypass graft and interven-
tional stenting may have a specific role in the
treatment of nonocclusive lesions.%8141520) In the
present case, an earlier definitive diagnosis of blunt
carotid injury could have prevented or reduced the
cerebral ischemia by indicating systemic anticoagu-
lation or endovascular stenting. On the other hand,
the outcome in patients with complete occlusion is
unpredictable because of the individual variations in
the anatomy of the collateral circulation and the
circle of Willis. High mortality and poor outcomes
for patients with occlusive lesions are generally cor-
related to the initial degree of neurological dysfunc-
tion.? It is unclear whether any management or
therapy can change the poor prognosis, especially
since many of these patients are considered too high
risk for anticoagulation therapy. An extracranial-
intracranial bypass procedure might lead to a better
outcome if early CT findings of ischemia are not
demonstrated.

Early diagnosis of blunt carotid injury is impor-

tant, but is often difficult in practice. Hyperdense
MCA sign in a child may be a helpful diagnostic in-
dicator for the early detection of cerebral ischemia
after blunt carotid injury before any focal signs ap-
pear. Earlier definitive diagnosis and better treat-
ment decisions can lead to improved neurological
outcomes in patients with a strong suspicion of
blunt carotid injury.
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