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Bilateral aneurysms of the cavernous internal carotid arteries

following yttrium-90 implantation
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Abstract. We present a case of bilateral aneurysms of the
cavernous internal carotid arteries probably caused by
radiation damage due to yttrium-90 implantation for a
pituitary adenoma. Other possible aetiological factors
are discussed.
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The effects of radiation on small and large arteries are
well known [1-13]. However, there are only a few re-
ports of aneurysm formation due to radiation damage
and four cases of unilateral internal carotid artery (ICA)
aneurysm associated with yttrium-90 implantation [14,
15]. We report the first case of this type with bilateral cav-
ernous internal carotid ancurysms.

Case report

A 51-year-old woman presented with a history of several episodes of
painin her right eye and diplopia. On examination, she was found to
have a partial third nerve palsy and mild optic atrophy. Seventeen
years previously, she had trans-sphenoidal implantation of yttrium-
90 seeds for treatment of a pituitary adenoma causing acromegaly.
CT of the brain failed to reveal any abnormality other than the
seeds. She declined further investigation and returned abroad to
work. She returned 3 years later with a complete but painless third
nerve palsy and was otherwise well. CTrevealed a mass in the right
cavernous sinus which enhanced strongly with intravenous contrast
medium. Carotid angiography demonstrated a giant aneurysm aris-
ing from an ectatic right cavernous internal carotid artery (ICA) and
a smaller aneurysm of the left cavernous ICA. The right ICA was
ligated in the neck. The giant aneurysm was found to extend be-
yond the cavernous sinus; the ectasia of the ICA included the origin
of the opthalmic artery and a clip was placed distal to the ectatic seg-
ment. She made a satisfactory recovery from this procedure. Tem-
poral artery biopsy taken at the time of craniotomy was normal.
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Discussion

Presentation of radiation-induced injury to large ar-
teries usually follows one of two patterns [9]: arterial dis-
ruption, which occurs early (within 20 weeks) or stenosis
or occlusion, which is relatively delayed (several months
to many years). Complications of irradiation in large
cerebral vessels are predominantly occlusive in nature
[2-11, 13]; aneurysm formation has been described only
rarely.

A number of reports concern the development of ce-
rebral aneurysms from 3 months to 19 years following ir-
radiation for a variety of head and neck tumours. One pa-
tient described by McCready et al. [9] developed an an-
eurysm of the extracranial carotid artery 3 months after
irradiation of the neck. Azzarelli et al. [16] described
four intracranial aneurysms occurring within 4 years of
irradiation for a suprasellar germinoma, while Scodary
et al. [17] report a patient in whom three intracranial an-
eurysms were detected 12 years after whole brain irra-
diation for a temporoparietal astrocytoma. Gomori et
al. [18] described a basilar artery aneurysm seen 3 years
after irradiation for nasopharyngeal carcinoma. Three
cases of intracranial aneurysms developing 9-19 years
after combined external irradiation and intrathecal gold-
198 therapy were reported by Benson and Sung [19].

Multiple intracranial aneurysms occurring one year
after radiotherapy for pituitary adenoma were de-
scribed by Moriyama et al. [20] and after 9 years by
Nishi et al. [21]. However, we are aware of only four re-
ports of intracranial ICA aneurysms associated with
yttrium-90 implants, none of which had bilateral le-
sions. Thun and Lanfermann [15] described two cases of
giant aneurysm of the ICA probably caused by radiation
damage; they were on the cavernous and supraclinoid
segments and presented 8 and 11 years after preopera-
tive angiograms had shown no vascular abnormality. Ja-
kubowski and Kendall [14] in their review of angio-
graphic studies of patients with tumours of pituitary ori-
gin, included 2 cases of cavernous ICA aneurysm asso-
ciated with previous yttrium-90 implantation; they were
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Fig.1. Contrast-enhanced CT demonstrates part of a right ICA an-
eurysm

Fig.2. Right internal carotid arteriogram shows the giant intra-
cavernous aneurysm arising from an ectatic artery

Fig.3. Lateral projection of left internal carotid arteriogram shows
a small aneurysm in intimate relation to an yttrium-90 seed (arrow)

not sure whether these were incidental, post-traumatic or
the result of radiation.

Irradiation more commonly causes small vessel occlu-
sion, but human and animal studies have shown that ther-
apeutic irradiation can damage large arteries and lead to
adventitial fibrosis and accelerated development of
atherosclerosis [10]. Although the pathogenesis of large
vessel postirradiation disease is poorly understood, it is
possible that injury to the vasa vasorum is an important
factor [5]. Hyperlipidaemia and hypertension may also
play arole [9,13].

Giant aneurysms comprise about 5 % of intracranial
aneurysms. Of these, 21 % arise from the cavernous
ICA and there is a strong female preponderence. A
giant ICA aneurysm in combination with a further ICA
aneurysm accounts for only 5.5 % of all giant aneurysm
cases in adults [22]. Coincidental aneurysms have been
reported with tumours of pituitary origin but it is not
known whether this is simply a chance association or is
related to growth-producing factors, flow patterns in the
tumour or hormonal effects on vessel walls. Jakubowski
and Kendall [14] found 11 incidental silent aneurysms
(including four on the intracavernous ICA) in 188 such
patients. Wakai et al. [23] found 7 (including 2 intracav-
ernous aneurysms) in 95 patients. None was bilateral.

Another possible aetiological factor to be considered
is direct mechanical trauma to the ICA during insertion
of the yttrium-90 seeds, due to misplacement or a medial
course of the artery. There have been five reports of ia-
trogenic intracavernous aneurysms following transna-
sal, transethmoidal or trans-sphenoidal surgery [22].
The aneurysms tend to develop rapidly and none fol-
lowed yttrium-90 implantation, which therefore seems
an unlikely cause of delayed presentation of bilateral le-
sions, as in our case.

Without performing angiography prior to yttrium-90
implantation, it is impossible to entirely exclude the oc-
currence of coincidental aneurysms. However, in our
case, the rare combination of aneurysms and their inti-
mate relation to the seeds, the absence of other known
aetiologies and the recognised association of intracra-
nial aneurysms with irradiation lead us to believe that ra-
diation damage to the ICA was the most likely causal fac-
tor.
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