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Endovascular Treatment of an Extracranial Internal
Carotid Artery Aneurysm at the Skull Base
with Mechanically Detachable Coils

—Case Report—
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Abstract

A 45-year-old male experienced a transient ischemic attack manifesting as left blurred vision and right
hemiparesis. Angiography demonstrated an extracranial internal carotid artery aneurysm at the en-
trance of the carotid canal just above the C-1 vertebral arch. Intraluminal occlusion of the aneurysm
was achieved with mechanically detachable coils under local anesthesia, and the carotid flow was
preserved. There was no complication during or following the procedure. Treatment of aneurysms
using detachable coils is an important alternative to surgical treatment when surgical access to the

lesion is difficult.
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Introduction

Extracranial internal carotid artery aneurysms are
rare,'® and are usually located at the common
carotid bifurcation, where atherosclerosis most com-
monly occurs.'® The clinical manifestation is usually
a mass effect on the surrounding structures, embolic
or hemodynamic ischemia, or hemorrhage. Surgical
obliteration of the aneurysm with preservation of
carotid flow is the treatment of choice if the lesion is
accessible.> However, access for the surgical ap-
proach is more difficult for aneurysms with extremely
distal locations at the skull base or of large
sizes.>>1823) Such inaccessible lesions are treated by
occlusion of the internal carotid artery, by proximal
ligation or trapping, using surgical or endovascular
approaches. Both of these techniques carry in-
herent risks of cerebral infarction,*7:10:13.202)

We describe a case of a distal internal carotid
artery aneurysm at the skull base treated by intra-
luminal occlusion of the aneurysm using mechani-
cally detachable coils.

Received November 25, 1994; Accepted March 9,

1995

745

internal carotid artery aneurysm,
skull base lesion

Case Report

A 45-year-old male experienced sudden onset of
hoarseness which persisted for 1 month and then
gradually disappeared. Four days after the onset of
hoarseness, he noted left blurred vision during the
night, which had subsided by the next morning.
Eleven days later, he experienced loss of con-
sciousness lasting for 5 minutes and mild right
hemiparesis for 20 minutes. When he recovered from
the right hemiparesis, he again noticed left blurred vi-
sion, which persisted for about 2 hours. On the
same day, he was admitted tc a local neurosurgical
hospital. Computed tomography and magnetic
resonance (MR) imaging demonstrated no in-
tracranial abnormality. Cerebral angiography 4 days
after admission disclosed an aneurysm of the left in-
ternal carotid artery at the entrance to the carotid
canal just above the C-1 vertebral arch. Irregularity
of the artery wall was demonstrated at the site of the
aneurysm and in the parent artery near the
aneurysmal neck (Fig. 1). This irregularity had disap-
peared on the follow-up angiogram 3 months later.
Angiography revealed no obvious atherosclerotic
changes either in the intracranial or extracranial
vessels. He had been taking aspirin 80 mg and
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Fig. 1 Left common carotid angiogram (lateral view)
5 months prior to admission showing an
aneurysm of the internal carotid artery at the
skull base (arrow), and irregularity of the wall
of the aneurysm and the nearby carotid artery.

ticlopidine 200 mg daily since the first admission.
There was no subsequent recurrence of ischemia.

He was referred to us 5 months after the first
ischemic episode. Both general physical and
neurological examinations on admission were com-
pletely normal. His past history was unremarkable ex-
cept for mild hypertension untreated for 30 years.
He denied any history of trauma, surgery, or infec-
tion in the head and neck regions. Laboratory data
were within normal limits. Intracranial neuroimag-
ing examinations were normal. MR images of the
craniovertebral junction disclosed the aneurysm near
the atlas and the occipital condyle, but there was no
thrombosis in the aneurysm or any other mass le-
sion.

We considered that this aneurysm required
surgical or endovascular treatment to prevent future
ischemic complications and possible mass effect. Due
to the extremely distal location of the aneurysm at
the skull base, we decided to use an endovascular
technique.

Under local anesthesia, the left internal carotid
artery was catheterized with a 6-French size
diagnostic catheter through the transfemoral route.
Angiography showed the aneurysm to be 6 X 6 X
9 mm, with neck width of 5 mm (Fig. 2). The tip of
a Tracker-18 microcatheter with two platinum tip
markers (Target Therapeutics, Fremont, Cal.,
U.S.A.) was bent to a curve using sterile hot water
for stable positioning in the aneurysmal lumen. The
tip of the microcatheter was easily navigated into the
aneurysm through the diagnostic catheter. We used a

Fig. 2 Selective left internal carotid angiograms (left:
anteroposterior view, right: lateral view) show-
ing the aneurysm is 6 X 6 X 9 mm with neck
width of 5 mm (arrows), but no apparent wall
irregularity around the aneurysm.

Fig. 3 Plain x-ray films (J/eft: anteroposterior view,
right: lateral view) showing two mechanically

detachable coils deposited within the
aneurysm. Total length of the coils is 40 cm.

mechanically detachable coil with an interlocking
cylinder design (Target Therapeutics) that can be
retrieved at any time before final detachment. A
mechanically detachable coil with a diameter of 7
mm and total length of 20 cm (7 mm X 20 cm) was
first introduced into the aneurysm and detached
without difficulty. A second coil (6 mm X 20 cm)
was introduced into the aneurysm in the same way,
but insertion of the last 5 cm of the coil into the
aneurysmal lumen took some time since this portion
of the coil extruded into the lumen of the internal
carotid artery (Fig. 3).

Post-embolization angiography showed subtotal
occlusion (>90%) of the aneurysm, with partial
opacification of the aneurysmal sac near the
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Fig. 4 Selective left internal carotid angiogram
(lateral view) immediately after embolization
showing partial opacification of the aneurysm
near the aneurysmal neck.

Fig. 5 Follow-up selective left internal carotid
angiogram (lateral view) 1 month after the em-
bolization showing complete obliteration of
the aneurysm (arrow).

aneurysmal neck (Fig. 4). He received systemic
heparinization (24,000 international units/day) for 2
days, during which he underwent complete bed rest.
Over the subsequent 2 weeks, he wore a neck collar
to restrict neck movement. A daily dosage of 200 mg
ticlopidine was given.

Follow-up angiography 1 month after the pro-
cedure showed complete obliteration of the
aneurysm with preservation of patency in the left
carotid artery (Fig. 5). Ticlopidine medication was
discontinued 1 month after this angiography. Eight
months following the procedure, he had experienced
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no further ischemic episodes. A 1-year follow-up
angiography is planned to check for any occlusive
changes.

Discussion

Advances in skull base surgery now allow ap-
proaches to extremely distal internal carotid artery le-
sions. However, access to a lesion located at the en-
trance of the carotid canal requires various special
techniques. Procedures which may be needed include
ligation of the external auditory canal and the
Eustachian tube and removal of the petrosal bone,
resulting in sacrifice of conduction hearing.® The
lower division of the facial nerve may require eleva-
tion with the parotid gland, when the muscular and
ligamentous tissues of the mastoid, tympanic, and
sphenoid bones are reflected inferiorly for access to
the lesion.'®?¥ Several mandibular osteotomies and
mandibular subluxation may be required for better
surgical exposure.>*® These procedures to expose
the extremely distal carotid artery near the skull base
are associated with high morbidity.

In contrast, endovascular treatment faces no such
obstacles to reaching the aneurysm through the in-
traluminal route. In the present patient, the entire
therapeutic procedure was completed under local
anesthesia within 1 hour under full neurological
monitoring. This could not be accomplished during
open surgery under general anesthesia.

The initial angiography in our patient showed ir-
regularity in the wall of the aneurysm and nearby in
the internal carotid artery. This irregularity had
disappeared by the follow-up angiography 3 months
later. This irregularity might have been vasospasm,
but we believe there was a relationship to the embolic
source. An occlusion test of the internal carotid
artery by direct pressure or by balloon catheter may
dislodge emboli attached to the aneurysmal wall into
the cerebral arterial tree.'? Likewise, endovascular
treatment in the acute stage may be dangerous
because introduction of the coils into the aneurysm
can dislodge emboli. Should angiography disclose
such wall irregularity, endovascular treatment
should be delayed to allow control of the embolic
source by medical treatment, unless emergency occlu-
sion of the aneurysm is required.

Conventional coils have been used for occluding
aneurysms, but there are risks in coil placement
because these coils cannot be retrieved once partially
ejected from the catheter or released into the
aneurysm.'"'¥ Treatment of intracranial aneurysms
with detachable coils was first reported in 1991.% The
detachment mechanisms now available are either elec-
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trical” or mechanical.'” Each design has advantages
and disadvantages. We used mechanically detachable
coils chiefly because electrically detachable coils are
not currently available in Japan. The mechanically
detachable coil design allows quick detachment and
has significantly great separation strength while in-
side the catheter, making premature detachment un-
likely."” However, the interlocking cylinder joint in
mechanically detachable coils may hook or displace
the previously released coils. We believe that further
design improvement is necessary. An electrically
detachable coil will not displace any coils previously
detached during release, but electrical detachment re-
quires 4-12 minutes for electrolytic cleavage between
the coil and the guidewire.”

Endovascular treatment with detachable coils is an
important alternative to surgical treatment for inter-
nal carotid artery aneurysms except when surgical
obliteration of the aneurysm is absolutely indicated.
However, long-term follow-up is required to validate
this mode of therapy.
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