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he introduction of the Guglielmi detachable coil in 1991'2

radically changed the approach to intracranial aneurysms,
and endovascular treatment became a frequent choice for many
ruptured intracranial aneurysms. Recently, new techniques and
materials have widened the range of aneurysms susceptible to
endovascular treatment. However, the management of fusiform
intracranial aneurysms remains controversial. We present the
case of a 52-year-old man with a fusiform aneurysm of the middle
cerebral artery (MCA), who was successfully treated with the
placement of a Leo stent. To our knowledge, this is the first fusi-
form MCA aneurysm successfully treated using the placement of
a neurovascular dedicated stent.

Case Report

A 52-year-old man was referred to our hospital for a partially throm-
bosed fusiform large aneurysm of the M1 segment of the MCA. The
aneurysm was diagnosed after the patient had undergone MR imag-
ing at another institution because of acute-onset aphasia and right
hemiparesis. The patient’s medical and family history was unremark-
able. MR imaging examination revealed a partially thrombosed MCA
aneurysm and a subacute infarction in the left MCA territory (lentic-
ulostriate branches). Digital subtraction angiography showed a large
fusiform aneurysm (1.7 X 1.5 X 1.4 cm) that extended over the hor-
izontal segment of the MCA (Fig. 1).

The patient experienced a marked neurologic improvement. Because
of the persistent risk for thromboembolism, endovascular treatment was
performed. The patient was pretreated for 3 days with aspirin 325 mg/day
and clopidogrel (Plavix) 75 mg/day. After induction of general anesthe-
sia, a 6F Envoy guiding catheter (Cordis, Miami Lakes, Fla) was placed in
the internal carotid artery. The patient was anticoagulated with intrave-
nous administration of heparin; the activated clotting time at 2.5 times
the basal level was maintained. The aneurysm was bypassed with a
Prowler microcatheter (Cordis) distal to the neck of the aneurysm. A
300-cm, 0.0014-inch exchange wire was placed through the microcath-
eter. The microcatheter was removed, and a Vasco (Balt, Montmorency,
France) microcatheter 21 was advanced over the wire to the intended site
for the distal end of the stent. The wire was then removed. Thereafter, the
LEO stent delivery system was advanced inside the Vasco, and a LEO
stent (Balt; 3.5 X 25 mm) was deployed easily over the neck of the aneu-
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LEO Stent Monotherapy for the Endovascular
Reconstruction of Fusiform Aneurysms of the
Middle Cerebral Artery

SUMMARY: We present the case of a patient with a fusiform aneurysm of the M1 segment of the
middle cerebral artery (MCA) in which endovascular stent placement without coiling was performed.
A 3.5-mm X 25-mm LEO self-expanding stent was deployed along the fusiform aneurysm of the
horizontal MCA M1 segment. Digital subtraction angiography showed progressive thrombosis at 6
months and complete thrombosis of the fusiform MCA aneurysm at 12 months.

Fig 1. Anteroposterior (AP) digital subtraction angiographic image showing a fusiform
aneurysm of the horizontal segment (M1) of the left MCA.

rysm in a satisfactory position (Fig 2). The patient was maintained on
daily aspirin (200 mg) and clopidogrel (75 mg) for 3 months after stent
placement, after which the patient was switched to a single antiplatelet
agent (aspirin 100 mg) daily.

The procedure was well tolerated, and there were no complica-
tions. A CT scan performed after the procedure excluded any hemor-
rhagic complication. The patient was discharged from the hospital 7
days after treatment with no neurologic deficit. A 6-month follow-up
angiogram revealed almost complete occlusion of the aneurysm and
patency of the left MCA (Fig 3). An angiogram at 1-year follow-up
confirmed complete thrombosis of the fusiform aneurysm with pres-
ervation of parent vessel patency (Fig 4).

Discussion

Endovascular therapy is the treatment of choice as opposed to
traditional neurosurgical treatment of ruptured and unruptured
aneurysms. Many innovative techniques are now available for the
treatment of aneurysms. The release of a 3D Guglielmi detachable
coil (Boston Scientific, Natick, Mass) represents an important
advancement in coil technology, and balloon-assisted emboliza-
tion has proved to be valuable for the treatment of broad-necked
aneurysms. The use of liquid embolic agents for embolization of
cerebral aneurysms, both with or without stent or balloon com-
binations, has also been reported.” The adequate management of
giant or fusiform aneurysms, however, requires an innovative
approach to vascular reconstruction. For the achievement of
complete aneurysmal occlusion, the use of a combination of
stents and detachable coils has recently been introduced.*” How-
ever, the clinical use of this technique has been restricted because
of the difficulties associated with the endovascular navigation of
stents into the cerebral vasculature. The advent of new-genera-
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Fig 3. A 6-month follow-up AP angiogram showing decrease in the size of the aneurysm.

Fig 4. A 1-year follow-up AP angiogram confirmed complete thrombosis of the fusiform
aneurysm with preservation of patency of the parent vessel.

tion flexible neurovascular dedicated stents permits safe and reli-
able percutaneous access to the intracranial vasculature, which
has transformed this technique into a viable therapeutic option
for the treatment of many fusiform or giant intracerebral aneu-
rysms. Nevertheless, coiling and stent placement of fusiform an-
eurysms have frequently resulted in subtotal occlusions or
thrombus in the aneurysm, causing distal embolization with the
coiling.

Alternatively, in our patient, a LEO stent was used for the
endovascular treatment of this MCA aneurysm. The LEO stent, a
new self-expanding stent designed specifically for the treatment
of patients with wide-neck postcarotid siphon aneurysms, con-
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sists of a body with twisted nitinol wires and 2 platinum markers
that offer benefits (ie, a higher radial force compared with other
intracranial self-expanding stents, continuous surface coverage,
and opacity x-ray visualization of both diameter and length). The
stent, with its open-cell design, is similar to the Neuroform (Bos-
ton Scientific) but contains a modified geometry with 3 connec-
tors between adjacent segments, providing a 39% decrease in the
area of the open cells. It has the advantage of increased aneurys-
mal neck coverage, which represents an advance compared with
previous neurovascular stents because it is the first retractable
self-expandable system and has been used successfully for the
treatment of many saccular and broad-necked intracranial aneu-
rysms combined with endovascular coiling.® '

Repeated angiograms at 6 and 12 months revealed com-
plete thrombosis of the aneurysm. Spontaneous regression of
cerebral aneurysms has rarely been reported.'"'? As for
changes in flow patterns, the presence of a stent disrupts the
flow in the aneurysm, and flow activity increases after stent
placement, but wall shearing is reduced as small scale vortices
are generated. To date, 3 patients with intracranial aneurysms
have been successfully treated with stent placement without
coiling.''""? Of these, 1 patient had a mycotic fusiform aneu-
rysm treated with a Neuroform stent, the second patient had a
giant aneurysm treated with a covered stent, and the third
patient had a giant aneurysm treated with a LEO stent.

Research on the stent placement of fusiform aneurysms is
scarce; hence, the working principle of the treatment of fusi-
form aneurysms with stents remains unclear. In our patient,
the outcome with a neurovascular dedicated stent without
coiling for the treatment of a noninfectious fusiform aneu-
rysm of the MCA was good. Because we report the only case in
the literature to the best of our knowledge, additional research
is required to assess the benefits of stent placement without
coiling for the treatment of a fusiform aneurysm of the MCA.
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