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Posttraumatic Extracranial Aneurysm of the Internal Carotid Artery:
Combined Endovascular Treatment with Coils and Stents

Günther E. Klein, Dieter H. Szolar, Johann Raith, Hannes Frühwirth, Ortwin Pascher, and Klaus A. Hausegger
Summary: We report a case of a posttraumatic extracranial
pseudoaneurysm of the internal carotid artery that was treated
successfully via embolization with Guglielmi detachable coils
and placement of a Wallstent after surgical repair failed.

Index terms: Aneurysm, embolization; Interventional neuroradi-
ology

Posttraumatic aneurysms of the distal ex-
tracranial internal carotid artery (ICA) are rare,
especially those induced by blunt trauma (1).
Because of the inaccessibility of the distal ves-
sel in the skull base, surgical repair may be
difficult or impossible (2, 3). Endovascular
techniques for the embolization of aneurysms
and pseudoaneurysms have been used in differ-
ent locations (4, 5), and the use of Guglielmi
detachable coils (GDCs) has significantly in-
creased the safety and efficacy of the treatment
of intracranial aneurysms (6, 7). However, a
limitation in the use of these coils occurs in
aneurysms with a wide neck, because of the risk
of coil migration or coil protrusion into the par-
ent artery. We report the use of combined stent
implantation and endovascular coil placement
in the treatment of a posttraumatic extracranial
ICA aneurysm.

Case Report
A 30-year-old woman who had had a car accident

resulting in blunt trauma to the neck 14 years earlier pre-
sented with a pseudoaneurysm of the left ICA. The aneu-
rysm was just below the skull base and was found inciden-
tally at magnetic resonance imaging. Three-dimensional
computed tomographic angiography and intraarterial dig-
ital subtraction angiography of the ICA confirmed the pres-
ence of a pseudoaneurysm that had a wide neck and
caused narrowing of the ICA at the level of the aneurysm
(Fig 1A). After surgical repair failed, the patient was ad-
mitted to our department for occlusion of the aneurysm by
means of endovascular treatment.

We performed bilateral intracranial carotid angiography
with and without manual compression of the contralateral
cervical segment of the carotid artery to assess the perfu-
sion pattern of the anterior communicating artery. Subse-
quently, to prove the competency of the circle of Willis, we
placed a balloon catheter (Meditech, Boston Scientific
Corp, Watertown, Mass) into the left ICA, and a test occlu-
sion was done for 20 minutes. The patient’s tolerance was
evaluated by neurologic examination and by electroen-
cephalography (EEG). During and after the test occlusion,
neither neurologic symptoms nor pathologic changes on
EEG were observed. Then, a 6F guiding catheter (Envoy,
Cordis Corp, Miami, Fla) was placed into the cervical
segment of the ICA below the aneurysm.

The aneurysm extended 30 mm craniocaudally, 15 mm
anteroposteriorly, and 16 mm mediolaterally. The diame-
ter of the ICA was 4.8 mm above and 5.4 mm below the
aneurysm. The neck of the aneurysm was 7 mm in max-
imum diameter. Superselective catheterization of the an-
eurysm was performed with a microcatheter of variable
stiffness (Tracker-18, Target Therapeutics, Fremont,
Calif). Implantation of 11 GDCs (Target Therapeutics) re-
sulted in dense packing of nearly the entire aneurysm.
Coils ranged in diameter from 5 to 14 mm; a total length of
310 cm was inserted. Although parts of the coil network
protruded into the stenotic lumen of the ICA (Fig 1B), a
control angiogram revealed normal perfusion.

The second part of the procedure consisted in place-
ment of a Wallstent (Schneider AG, Zürich, Switzerland),
which was 6 mm in diameter and 37 mm in length. A
straight extra-stiff guidewire (Amplatz, William Cook Eu-
rope, Bjaeverskov, Denmark) was passed through the nar-
rowed segment of the ICA to allow advancement of the
Wallstent over the guidewire. The Wallstent was delivered
to cover the entire narrowed segment of the ICA and the
wide neck of the aneurysm. Control angiograms via a 6F
diagnostic catheter (Headhunter, Cordis Corp) showed
that the normal caliber and patency of the ICA had been
reconstituted and that the aneurysm remained occluded
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Fig 1. A 30-year-old woman with a left cervical ICA pseudoaneurysm.
A, Left internal carotid injection, lateral view, shows pseudoaneurysm (short arrows) and narrowed ICA (long arrow).
B, Left ICA angiogram after embolization with GDCs shows the coils protruding into the parent artery (arrows).
C, Left ICA angiogram after embolization and stent placement shows the occluded pseudoaneurysm (short arrows) and the

remodeled stented carotid artery (long arrows).
D, At 6-month follow-up, left common carotid angiogram shows total occlusion of the pseudoaneurysm (short arrows) and normal

width and patency of the stented segment of the ICA (long arrows).
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(Fig 1C). The previously protruding loops of coils were
pushed into the cavity of the aneurysm by the expanded
stent.

A total of 10 000 immunizing units of heparin was ad-
ministered during the procedure. Heparinization (1000
ImmU/h) was continued for the first 3 days after the pro-
cedure. Subsequently, antiplatelet medication was given
for 6 months. Follow-up angiography 6 months after the
procedure showed the pseudoaneurysm to be totally oc-
cluded, with patency of the stented segment of the ICA
(Fig 1D).

Discussion

Posttraumatic high cervical ICA pseudoaneu-
rysms are rare, especially when caused by blunt
trauma (1). The more common location is 1.5
to 3 cm distal to the bifurcation of the common
carotid artery (8). At this level, the hypoglossal
nerve and external carotid artery branches
cross the ICA. In the case of a blunt cervical
trauma with sudden hyperextension (whiplash
injury), a mechanism of strangulation of the ICA
by the hypoglossal nerve, causing injury to the
wall of the artery, has been described (9, 10).
Common sequelae of this type of trauma are
dissections and occlusions of the ICA; pseudo-
aneurysms are uncommon findings (1, 3, 8).
Treatment of cervical ICA aneurysms or
pseudoaneurysms may be indicated because of
the potential risk of rupture of the aneurysm,
which can also be a source of cerebral emboli
(11–13). A test occlusion of the ICA (14) is
performed to determine the feasibility of sacri-
ficing the ICA by occlusion in case of inability to
preserve the parent artery.

Endovascular coil embolization of aneurysms
is becoming a well-established technique used
in intracranial and extracranial locations (5, 15,
16). Detachable balloons have been used in
primary treatment of aneurysms and in second-
ary trapping of aneurysms within the carotid as
well as vertebral basilar locations (17). How-
ever, these balloons carry the risk of deflating,
resulting in misembolization and aneurysmal
rupture (18). In the treatment of aneurysms with
conventional coils, two problems can occur:
failure to achieve a stable position of the first
coil and risk of losing the final coil. Both prob-
lems are encountered less frequently when
GDCs are used.

Currently, GDCs are used primarily for em-
bolotherapy within the intracranial circulation
(6, 7). The main advantage of GDCs is the
ability to control their detachment, allowing a
more precise placement and therefore a safer
and more successful procedure (6, 7). In the
event of achieving an inadvertent coil position
(ie, into the parent vessel), the coil can be with-
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drawn and reinserted. In our case, during place-
ment of the first coil, which was 14 mm in di-
ameter and 30 cm in length, some loops
protruded into the parent vessel. However, after
replacement of the coil it was possible to
achieve a stable position within the aneurysm
before detachment. The flexibility and softness
of GDCs better enable the physician to fully
pack the aneurysm, fill any irregular outpouch-
ing, and separate the aneurysm from the circu-
lation. Furthermore, electrothrombosis occurs
adjacent to the coil during electrolytic coil de-
tachment, which may accelerate the thrombotic
occlusion of the aneurysm.

Surgical repair of aneurysms located above a
plane between the mandibular angle and the
mastoid process can be problematic, because
of the inaccessibility of the distal vessel at the
skull base (2, 3). In our case, such a surgical
attempt failed. From the interventional point of
view, however, we had to consider and manage
two problems relating to this complex abnor-
mality: the wide neck of the aneurysm and the
significant narrowing of the ICA at the origin of
the aneurysm. Wide-necked aneurysms still
represent a limitation of the GDC system, be-
cause of the risk of coils migrating or bulging
into the parent artery. The aneurysm could be
packed with GDCs, but under these circum-
stances there is a high and predictable risk of
occluding the ICA. Alternatively, placement of a
covered stent could solve this problem by re-
modeling the narrowed lumen of the ICA and
separating the aneurysm from the circulation.

To date, there have been a few experimental
reports on the use of covered stents. These
studies yielded different results, and investiga-
tors observed a relatively large number of com-
plications, such as vasculitis and reocclusion of
the vessel (19). Owing to the age of our patient,
we did not want to take the risk of using a
covered stent, so we decided to use a noncov-
ered vascular stent. Several studies have dem-
onstrated that noncovered vascular stents pro-
vide acceptable long-term patency rates in iliac
arteries (20). The stent is placed so that it cov-
ers the mouth of the aneurysm from the lumen
of the vessel and thus disrupts the usual blood-
flow pattern into the aneurysm (21–25). Al-
though this may lead to some decreased blood
flow to the aneurysm, the application of a Wall-
stent alone may not be sufficient to initiate
thrombosis within the large aneurysm. There-
fore, combined treatment with GDCs and a non-
covered stent was undertaken. The aneurysm
was packed densely with GDCs followed by
stenting of the narrowed segment so as to
achieve remodeling of the lumen to protect it
against the protruding coils. Furthermore, we
thought that even after incomplete primary em-
bolization of the aneurysm with GDCs, the stent
would markedly reduce the flow into the aneu-
rysm as well as its outflow, thus increasing the
tendency toward embolization. Since the Wall-
stent has a self-expanding force, an additional
balloon dilatation was not necessary. Recently,
a few authors have described the successful
combined treatment of experimental wide-
necked aneurysms with stent implantation and
coil placement (26–28).

In conclusion, the combined endovascular
treatment of an ICA pseudoaneurysm with
GDCs and an endovascular stent seems to be
minimally invasive, safe, and efficient. The
value may be greatest in those patients in whom
surgical repair is contraindicated or has failed.
However, long-term follow-up examinations are
required to confirm this encouraging initial
result.
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