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Radiological Findings

Left subclavian artery angiogram (figure 1A
and 1B) revealed a broad based aneurysm of 20
mm x 20 mm without definite neck in the proxi-
mal portion of left VA (V1). Left intracranial
VA (figure 2B) was elongated but there was nei-
ther stenosis nor occlusion. Right VA angiogram
(figure 2A) also revealed elongation of intracra-
nial VA. Left vertebral artery was found to be
dominant. Left posterior communicating artery
was of fetal type. A diagnosis of extracranial VA
aneurysm associated with NF1 was made. We
postulated that dizziness is secondary to verte-
brobasillar artery insufficiency (VBI) due to the
aneurysmal blood steal. We decided to treat the
aneurysm by endovascular technique.

Treatment

First an occlusion balloon catheter (5F. dou-
ble lumen) was positioned at the left subclavian
artery near the origin of left VA. Occlusion test
of the left subclavian and left vertebral artery
was performed. The patient tolerated the occlu-
sion well and remained neurologically intact
during 20 minutes of occlusion.

A microcatheter was introduced into the left
VA aneurysm and coils (TRUFILL DCS) were
deployed into the aneurysm. Following this,
proximal part of left VA was also occluded with
coils (GDC-US and Fibered GDC). Left subcla-

Summary

Extracranial vertebral artery aneurysm asso-
ciated with neurofibromatosis (NF1) is very
rare. The aneurysm was successfully treated by
endovascular trapping of the aneurysm and
proximal vertebral artery with coils.

Introduction

Most of the reported extracranial vertebral
artery (VA) aneurysms are dissecting aneur-
ysms related to trauma. Since craniocervical
vascular lesions associated with NF1 are known
to be related to stenosis or occlusion of cere-
bral arteries, an extracranial VA aneurysm as-
sociated with NF1 is very rare. We report the
details of the endovascular treatment and re-
view this aneurysm associated with NF1.

Case Presentation

Several months prior to this admission, a 67-
year-old male had experienced persistent dizzi-
ness, which aggravated while turning the head to
the right side. Various kinds of treatment failed
to relief his symptom. Multiple fibromas and
cafe au lait spots were found on his neck and
trunk. Bruit was audible on the left supraclavic-
ular region. No neurological deficits were found.
Routine laboratory examinations were normal.
Moyamoya disease was found on his son.

Extracranial Vertebral Artery Aneurysm
Associated with Neurofibromatosis Type 1
A Case Report

H. HIRAMATSU, M. NEGORO, M. HAYAKAWA, A. SADATOU, K. IRIE, A. UEMURA,
T. KANNO, K. SANO
Department of Neurosurgery, Fujita Health University School of Medicine, Toyoake, Japan

Key words: neurofibromatosis, extracranial aneurysm, vertebral artery



www.centauro.it Interventional Neuroradiology 13 (Suppl 1): 90-93, 2007

91

vian artery angiogram (figure 3A and 3B) didn’t
demonstrate any anterograde flow into the VA
or filling of the aneurysm. An angiogram of the
contralateral VA (figure 4A) demonstrated ade-
quate perfusion of the basilar artery and retro-
grade flow into the left vertebral artery without
filling of the aneurysm(figure 4A). The postop-
erative course was uneventful. His dizziness im-
proved and he was discharged one week later
without any neurological deficit.

Discussion

Neurofibromatosis (NF1) is an autosomal
dominant inheritance disorder caused by ab-
normality of the genes of the 17th chromosome
for a frequency of 1 per 3000 to 5000 per-
sons 1,6,7. Most of vascular lesions with NF1 are
stenosis and aneurysms of a renal artery or ab-
dominal aorta, but craniocervical vascular le-
sions are uncommon. The involved craniocervi-
cal vessels usually present with stenosis and/or
occlusion of intracranial major vessels. Aneur-
ysms and arteriovenous malformations are
rarely observed 3,4,5,6,7.

A review of the literature revealed that only
eight cases of extracranial VA aneurysm associ-
ated with NF1 were reported 2-8. In previous
cases, symptoms include nerve root signs, com-
pression of the brachial nerve plexus, cervical
pain, and cervical mass. One of the cases re-
ported rupture of extracranial VA aneurysm
developing into vertebral AVF later 8. And
there was another report of fatal intrathoracic
hemorrhage following rupture of extracranial
VA aneurysm 6. In our case, his main symptom
is dizziness. He had no risk factors such as hy-
pertension or arterial sclerosis. We speculated
that the mechanism of his dizziness could be
due to inadequacy of the posterior circulation.
The left VA was dominant and the aneurysm
was also located in the left VA. Therefore, his
dizziness may be related to steal phenomenon.
This hypothesis also explains the aggravation
of the dizziness while the patient turning his
head to the right. It was similar to the mecha-
nism of bow hunter,s stroke 9,10.Occlusion of left
VA and aneurysm by endovascular technique,
could result in increased vascular flow in the
right VA, thus restoring blood flow of the pos-

Figure 1  A) Left subclavian angiogram and (B) three-dimensional (3D) angiogram, showing a large aneurysm without defi-
nite neck in the proximal portion of left vertebral artery.
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Figure 2 A) Right vertebral angiogram, showing severe
elongation. B) Left vertebral angiogram, showing no steno-
sis or occlusion, but severe elongation. Left vertebral artery
was found to be dominant.

Figure 3 A) X-ray film, showing coil occlusion of the
aneurysm and left proximal vertebral artery. B) Left subcla-
vian artery angiogram demonstrated no aneurysm and no
left VA antegradely.

terior circulation which consequently will alle-
viate his symptom. The surgical treatment of an
extracranial VA aneurysm with NF is indicated
if radiculopathy or myelopathy is present.
However, when an aneurysm is diagnosed by
an angiography, even if patient is asympto-
matic, treatment should be mandatory because
risks of AVF formation, fatal hemorrhage, and

embolic stroke are high 3. Usually treatment
modality is surgical trapping and removal of
the aneurysm 3,6. In recent years endovascular
treatment with detachable balloon was
reported 2,6. In our case, endovascular trapping
of the aneurysm and proximal VA with coils
was performed. Endovascular treatment has
advantage of being minimally invasive and of
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short operation duration, in particular, for rup-
tured aneurysms. If proximal occlusion of a
parent artery alone is done, the aneurysm may
not disappear and will be recanalized by blood
flow from opposite VA and other collateral
vessels. Endovascular trapping of aneurysm
and proximal parent artery, is supposed to be a
better treatment modality.

Conclusions

When VBI symptom develops with the NF1
patient, it should be taken into consideration
about not only intracranial VA-BA lesions but
also extracranial VA lesions. Endovascular coil-
ing is feasible, which is a minimally invasive trea-
tment modality for extracranial VA aneurysms.

Figure 4 A) Right subclavian artery angiogram, showing severe elongation of right vertebral artery cleary B) Right vertebral
angiogram, showing adequate flow of the basilar artery, but no retrograde filling of the aneurysm.
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