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Transcranial Bypass for Spontaneous
Intracranial Carotid Artery Dissection

A Case Report
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ABSTRACT
A case of spontaneous intracranial artery dissection (IAD) of the anterior circulation is
reported. A 32-year-old man developed left hemiparesis with headache. Angiographies
(AGs) showed progressive occlusion of the distal end of the right internal carotid artery.
He underwent a superficial temporal artery-middle cerebral artery anastomosis 20 days
after his initial symptoms. He improved gradually after operation. The prognosis and
treatment of IAD are discussed. The authors conclude that cases with IADs of the
anterior circulation should be followed up by cerebral AG or magnetic resonance angiog-
raphy and that early bypass surgery should be considered to prevent massive cerebral
infarction in some cases.
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Introduction

Spontaneous intracranial artery dissections (IADs)
of the anterior circulation are relatively rare, but
recently increasingly large numbers of reports
have found a higher incidence than had initially
been thought. Their prognosis has been believed
to be catastrophic, 1,2 but more benign cases have
been reported.3,4 Their management remains con-
troversial. We report here a case of spontaneous
IADs of the anterior circulation and discuss their

prognosis and management.

Case Report

A 32-year-old man suddenly developed right
retroorbital pain during the night and noticed
weakness of the left extremities in the morning.
He was admitted to our hospital 6 hours after the
initial symptom. At admission he had a moderate
left hemiparesis. His eyes deviated conjugatedly
to the right. He complained of right retroorbital
pain and nausea. Computerized tomography (CT)
on admission failed to identify any cerebral le-
sions. On the second day magnetic resonance

imaging (MRI) disclosed a small infarction in the
region of the right internal capsule (Figure 1B)
and intramural hematoma of the right internal
carotid artery (ICA) (Figure lA). Cerebral an-
giography (AG) showed severe stenosis of the dis-
tal end of the right ICA (string sign) (Figure 2A).
From these findings the diagnosis of IAD was
made. The patient’s clinical deficits remained sta-
ble. On day 9, Xenon (Xe)-CT showed diffuse hy-
poperfusion of the right cerebral hemisphere
(Figure 4A). On day 17 AG disclosed occlusion of
the distal end of the right ICA (Figure 2B) and se-
vere stenosis of proximal portions of the right
middle cerebral artery (MCA) and anterior cere-
bral artery (ACA) (Ml and Al) (Figure 2C).
Collateral circulation from the contralateral ACA
was poor because of severe stenosis of right Ml
and Al. Therefore, on day 20 a superficial tem-
poral artery (STA)-MCA anastomosis was per-
formed. Four days after operation a third AG
showed good flow of the right MCA from STA
(Figure 3). A month after operation a second Xe-
CT showed increased perfusion of the right cere-
bral hemisphere (Figure 4B). His hemiparesis im-
proved and disappeared completely.

Figure 1. MRI on admission. A. On the second hospital day, Tl-weighted MRI (TR 360/TE 15
ms) shows intramural hyperintensity in the right carotid artery (arrow).
B. On the second hospital day, T2-weighted MRI (TR 2,500/TE 100 ms) shows hyperintensity in
the right internal capsule.
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Figure 2. Serial cerebral angiograms
before the operation. A. On hospital
day 2, a right carotid angiogram shows
tapering stenosis (string sign) in the
supraclinoid portion of the right
internal carotid artery.
B. On hospital day 17, a right carotid
angiogram shows tapering occlusion of
the distal end of the right internal
carotid artery (arrow). C. On the 17th

hospital day left carotid angiograms
show severe stenosis of proximal
portions of right anterior cerebral artery
and middle cerebral artery (arrow).
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Discussion

An increasing number of cases of cerebral artery
dissections(CADs) have been reported, particu-
larly those in the posterior circulation. Most CADs
present with ischemic stroke, and a minority pre-
sent with subarachnoid hemorrhage (SAH) occur-
ring preferentially in the vertebrobasilar system.
Their different clinical behavior depends partly
on the location of the dissection (subintimal or
subadventitial). IADs of the anterior circulation

are relatively uncommon compared with those of
the posterior circulation. IADs of the anterior cir-
culation most often involve the ICA and/or MCA,
and they usually cause cerebral ischemic attacks,
and onset with SAH is rare. 1,6 Usually the diag-
nosis of CADs is made by angiographic findings.
Of these findings the reliable ones are considered
to be the presence of a false lumen (double
lumen or intimal flap) and a resolution of steno-
sis, and indirect findings are considered to be
string sign, pearl and string sign, and tapered
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Figure 3. After the operation, a right external carotid angiogram shows good flow of the right~ MCA from STA (A. A-P view. B. Lateral view).
I 1
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Figure 4. Mapping image of the regional cerebral blood flow with 4 minute inhalation of 30%
Xenon. A. Before the operation, on hospital day 9, a flow map shows hypoperfusion of the right
cerebral hemisphere. B. After the operation, on hospital day 46, a flow map shows increased
perfusion of the right cerebral hemisphere. (R: right side; L: left side.)
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narrowing.~~8 On the other hand, MRI can reveal
an intramural hematoma directly as a semilunar
hyperintensity and an intimal flap as a linear
structure in the artery.9,10 These are considered re-
liable findings of CADs. Our case showed indirect
angiographic findings, a dynamic angiographic
change, and characteristic MRI findings.

Predisposing factors for spontaneous CADs
include cystic or mucoid medial degeneration,
fibromuscular dysplasia, Marfan’s syndrome,
Ehlers-Danlos syndrome, migraine, hyperten-
sion, oral contraception, arteriosclerosis, and
luetic arteritis.11,12

From the literature regarding IADs of the an-
terior circulation, they can be classified into four
types according to the clinical course: in type 1
the initial attack was severe with rapid deteriora-
tion and death in several days 13; in type 2 the ini-
tial attack was of mild or moderate severity, and
the patient showed some improvement or a stable
course for several days or weeks before rapid de-
terioration ; in type 3 the patient improved grad-
ually after the initial attack but some neurologic
deficits remained or no neurologic deficits re-
mained, in which transient ischemic attack (TIA)
and reversible ischemic neurologic deficits

(RIND) are included4; and in type 4 the patient
showed only headache or no symptoms without
neurologic deficits.14

Treatment of CADs remains controversial.
CADs of the posterior circulation usually involve
the vertebral artery and most often cause SAH.
Surgical treatment, such as trapping or proximal
ligation with or without extracranial-to-intracra-
nial bypass,15 may be preferred to conservative
measures. In contrast, the natural course of ar-
terial dissections of the extracranial carotid sys-
tem most often causes cerebral ischemia due to
thrombosis; they are usually managed conserva-
tively, and anticoagulant therapy may be indi-
cated for such cases. However anticoagulant
therapy seems to be contraindicated in IADs.8 In
type 1 cases immediate bypass surgery may be
indicated and in type 2 cases early bypass
surgery may be indicated before deterioration.
Kitani et al5 reported an STA-MCA bypass for
spontaneous dissection in an 18-year-old man. In
their patient, the first AG demonstrated diffuse
stenosis extending from the supraclinoid ICA to
the MCA and the patient developed progressive
ischemia of the right hemisphere. They per-
formed bypass surgery 50 hours after the initial
symptoms. Neurologic deficits improved after

surgery. They suggested that early bypass
surgery should be considered for a patient with
poor peripheral perfusion beyond the dissecting
aneurysm of the MCA and ICA. Lawner and
Simeonel6 reported a case in which such a by-
pass procedure was successfully carried out in a
patient with acute intraoperative MCA occlusion
who went on to recover completely with no post-
operative neurologic deficits. They performed
immediate bypass surgery.

Our case initially showed intracranial ICA
stenosis. We watched the clinical course for about
2 weeks because in CADs spontaneous recovery
has been reported.4,15 On hospital day 17 the sec-
ond AG showed progressive occlusion of the dis-
tal ICA and poor collateral flow from the con-
tralateral ACA. Xe-CT showed low perfusion of
the right cerebral hemisphere. At this time, we
feared that this patient might become a type 2
case. Therefore, on hospital day 21 we decided to
carry out an STA-MCA bypass surgery before the
second collapse. After bypass surgery, cerebral
perfusion of the right hemisphere increased and
the patient went on to recover with no neurolog-
ic deficits. In type 3 and 4 cases conservative ther-
apy is indicated. The problem is the difficulty in
differentiating type 2 from type 3 cases. We sug-
gest that follow-up AG or magnetic resonance an-
giography (MRA) and cerebral blood flow study
are necessary to differentiate them and that early
bypass surgery should be considered for patients
presenting progressive occlusion of the ICA and
poor collateral flow from the contralateral ACA.

Conclusion

From our case report, we have reached the fol-
lowing conclusions: (1) early bypass surgery
should be considered for patients of type 2, and
(2) follow-up AG or MRA and cerebral blood flow
study are important in deciding the prognosis and
the method of treatment.
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Spontaneous intracranial dissection of the ar-
teries of the carotid circulation are uncommon,
but imaging technology, particularly MRI and
MRA, is identifying these lesions more frequent-
ly. Patients with this disorder have associated
risk factors that are common to arterial dissec-
tion in general. These disorders of the arterial
media include cystic degeneration, fibromuscu-
lar dysplasia, Marfan’s syndrome and Ehlers-
Danlos disorder, as well as systemic hypertension

and arterial diseases (arteriosclerosis obliterans,
arteritis, and vasospasm).

The natural history is predicted by the clinical
presentation of intracranial dissection of the
carotid vasculature:

1. Rapid, progressive severe neurologic deterio-
ration leading to death

2. Slower onset, mild neurologic dysfunction,
a stable course then rapid deterioration and
death

3. Mild onset and partial dysfunction and
recovery

4. Headache without neurologic deficit
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Therapy in this condition is a challenge. Conser-
vative treatment with blood pressure lowering
and anticoagulation may benefit only very mild
clinical categories. Patients who survive with a
stable or improving neurologic deficit appear
suitable for transcranial bypass as suggested and
performed by the authors in the report. Their
surgical objective clearly restored distal

perfusion when collateral flow was threatened
and appeared inadequate. This may also elimi-
nate the tendency to further dissection since
progressive recovery without evidence of
redissection has been observed in all reported
bypass experience.

Spontaneous intracranial arterial dissection
of the internal carotid artery or its branches in

spite of its varied clinical presentations can selec-
tively be treated by an external carotid-internal
carotid (transcranial) bypass just as rare lesions
of the distal cervical internal carotid artery have
been successfully treated. The requirements for
the application of this rare surgical procedure in-
clude state-of-the-art neurointensive care and ra-

diologic imaging facilities as well as competent,
highly trained neurologic surgeons experienced
in these treatment strategies. Their goal in treat-
ment is salvage of threatened or ischemic brain
in affected patients.
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