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Summary: Extracranial vertebral artery (VA) dissection
may lead to significant arterial stenosis, occlusion, or pseu-
doaneurysm formation with subsequent hemodynamic and
embolic infarcts. To prevent thromboembolic complica-
tions, anticoagulation with intravenous heparin followed by
oral warfarin has been recommended for all patients with
acute dissections, regardless of the type of symptoms. Nev-
ertheless, anticoagulation is not innocuous and may be
associated with hemorrhagic transformation of a cerebral
infarction or may be ineffective to prevent symptoms or
dissection progression. We present a case of a bilateral
spontaneous extracranial VA dissection presenting with
multiple embolic infarctions. The dominant VA was recon-
structed with multiple in-tandem stents and the contralat-
eral VA, proved to be the source of emboli, was occluded
with coils. Stent-assisted VA angioplasty has rarely been
reported in the management of spontaneous dissections
and appears to be a safe, effective and immediate method of
restoring vessel lumen integrity and should be considered
in the therapy of selected cases of VA dissection.

Vertebral artery (VA) dissection may occur spon-
taneously or in vessels weakened by a primary arteri-
opathy; however, dissection more commonly occurs
after trauma or even after less violent activities such
as coughing, chiropractic manipulation, or endovas-
cular or surgical procedures (1–3).

Ischemic symptoms occur in more than 90% of
patients in whom a VA dissection is diagnosed and
may involve the brain stem as well as the thalamus
and the cerebral or cerebellar hemispheres. To pre-
vent VA occlusion or distal embolization, anticoagu-
lation and antiplatelet therapy have gained wide-
spread acceptance, although, because reported series
are too small, it is difficult to establish firmly the
benefits of any particular therapeutic technique (3–
5). Nevertheless, anticoagulation is not innocuous
and may be contraindicated or be ineffective to pre-
vent symptomatic progression (3, 6, 7). We present a
case of a bilateral spontaneous extracranial VA dis-
section presenting with multiple symptomatic embolic

infarctions. The dominant VA was reconstructed with
multiple in-tandem stents, and the contralateral VA,
which proved to be the source of emboli, was oc-
cluded with coils.

Case Report
A 42-year-old woman was admitted to the emergency room

after a sudden-onset coma that persisted for 4 hours that was
followed by slow spontaneous recovery of consciousness. He-
modynamic and respiratory parameters remained stable for the
next 36 hours, and the patient was transferred to our institu-
tion. On admission, the patient was alert and oriented, with
persistent backache, internuclear ophthalmoplegia, left hom-
onymous hemianopsia, blurred vision (finger-count vision), and
a mild left hemiparesis. MR diffusion-weighted images dis-
closed bilateral occipital infarctions corresponding to the ter-
ritory of the posterior cerebral arteries (PCA) and multiple
infarctions in the cerebellar hemisphere and brain stem.

Digital angiography of the left VA revealed a long, severe
subintimal dissection with associated pseudoaneurysms extend-
ing through the cervical segment (Fig 1A). The right VA
presented a severe subocclussive dissection with multiple free-
intraluminal thrombi (Figs 2A– C). Intracranially, a complete
embolic occlusion origin of the right PCA was diagnosed.

Considering the presence of multiple acute infarctions, the
severity of the dissections, and especially the presence of in-
traluminal thrombi in the right VA, anticoagulation was con-
sidered insufficient to prevent embolic events and even rela-
tively contraindicated (potential for hemorrhagic
transformation). Therefore, endovascular reconstruction of the
dominant left VA and occlusion of the right VA was proposed.

Endovascular Procedure
Under sedation, a 6F introducer sheath was placed on the

right femoral artery. At the start of the procedure, the patient
received a heparin bolus (10,000 IU), which was flushed with
saline and heparin (1 U heparin per milliliter of isotonic so-
dium chloride solution at a rate of 100 mL/h) with the use of a
rotating hemostatic valve. Heparin was administered to achieve
an activated clotting time of greater than 250 s, and a bolus of
8 mg of glycoprotein IIb/IIIa antagonist (Integrilin [Eptifi-
batide], Schering-Plough Laboratories, Heist-op-den-Berg,
Belgium) followed by an infusion rate of 2.25 mg/h was admin-
istered.

A 6F guiding catheter (Envoy; Cordis Endovascular, Miami
Lakes, FL) was placed at the origin of the left VA. Selective
angiography was performed, and the targeted segment was
outlined in multiple projections with rotational tridimensional
angiography. The narrowed arterial segment was then crossed
under road mapping with a 2.3F microcatheter (Rapid Transit;
Cordis) over a 0.014-inch, 300-cm-long exchange microguide-
wire. The wire was positioned at the distal intracranial VA and
the microcatheter was exchanged for a stent-delivery catheter.
A 3.5 � 12 mm balloon-mounted stent (AVE inx, Medtronic
AVE, Minneapolis, MN) was then advanced over the 0.014-
inch guidewire across the lesion site and placed at the distal
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end of the dissection. The balloon was inflated up to the
maximum recommended pressure to deploy and implant the
stent into the inner arterial wall. Then, two 3.5 � 12 mm
balloon-mounted stents (AVE inx, Medtronic AVE) followed
by four BX Sonic stents (Cordis Neurovascular), ranging 3.5 to
4.5 mm in diameter by 12 mm length were sequentially im-
planted until complete reconstruction of the vessel was
achieved (Fig 1 A– C).

The guiding catheter was then repositioned at the origin of
the right VA, and the artery was completely occluded by using
detachable coils (Micrus Corporation, Mountainview, CA; Fig
2D).

Heparin was discontinued after the procedure. Integrilin
was maintained for 12 hours and then discontinued, and the
patient received aspirin (300 mg/day) and clopidogrel (75 mg/
day) for a period of 3 months. The patient was discharged to a
rehabilitation institute after 5 days. On discharge, the patient
was fully alert and oriented, with a partial left homonymous
hemianopsia and able to walk independently. Follow-up an-
giography at 2 months revealed patency of the stented artery
with no signs of in-stent de novo stenosis (Fig 3).

Discussion
Dissection of the VA is a cause of embolic stroke,

particularly in younger patients (3, 8). Imaging studies

suggest that more than 90% of infarcts due to dissec-
tion are thromboembolic rather than hemodynamic in
origin, and transcranial Doppler studies show a high
frequency of intracranial microemboli (9–11). Dissec-
tion is a dynamic process, and although the angio-
graphic appearance may worsen during the acute
phase of dissection, about 90% of stenoses eventually
resolve and two-thirds of occlusions are recanalized
(12–14). This healing process may take 2–3 months
after the dissection, and rarely longer.

Although antithrombotic therapy has been advocated
since the 1970s, no randomized studies have been re-
ported, and the validity of such treatment has never
been established (3–5). Anticoagulation with a target
international normalized ratio of 2.0–3.0 is generally
used for 3–6 months; nevertheless, this approach is not
innocuous and may be contraindicated in cases with
extensive intracranial infarctions or intracranial ex-
tension of the dissection or because of risk of pseudo-
aneurysm rupture. This case presented a partial con-
traindication for anticoagulation, because a mass
effect infarction developed in the right PCA territory.

FIG 1. Angiography of the cervical left VA reveals a multiple and irregular subintimal dissection with associated pseudoaneurysms
extending through the cervical segment (A, left). Magnified radiographic view of the implanted stents (B, center). Angiography of the
reconstructed artery (C, right).
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Anticoagulation, although critical to prevent
thromboembolic events in initial stages of the disease,
may be insufficient to overcome the flow-limiting na-
ture of the dissecting lesion or to limit embolic phe-
nomena when free intraluminal emboli are detected.

When dealing with flow-limiting dissections, the
endovascular approach may be a valuable option.
This treatment consists of stent-assisted angioplasty
at the level of the injured vessel; the stent covers the
dissected arterial segment and reconstructs the arte-
rial diameter, limiting the occurrence of hemody-
namic and embolic complications (15, 16). As in every
stent procedure, antiplatelet medication is required.
Because of the emergent treatment, a rapid-acting
intravenous antiplatelet medication (Integrilin) was
instituted. As recent studies have shown, this is not
accompanied by an increased rate of hemorrhagic
complications (17). Stent-assisted angioplasty is a
well-established therapeutic alternative to operative
reconstruction of proximal and, more recently, in dis-

tal VA stenosis and seems to be relatively safe (16,
18–20).

From a technical point of view, the most demand-
ing step is the selective microcatheterization of the
true lumen of the artery. We recommend the use of a
coaxial microcatheter that assists the safe navigation
of a soft-tip microguidewire. After crossing the dis-
sected segment with the coaxial system, contrast ma-
terial injection through the microcatheter should
demonstrate a normal arterial segment; slow contrast
material washout is related to limited antegrade flow.
If a regular length guidewire was used, this is then
exchanged for a 300-cm microguidewire and the mi-
crocatheter is removed (a magnet-assisted exchange
may also be of value). It is of paramount importance
to firmly maintain the position of the microguidewire;
attempting to reposition the microguidewire through
a dissection that may have progressed or may have
associated vasospasm may be frustrating and unsuc-
cessful. Stents allow the apposition of the dissected

FIG 2. Angiography of the cervical right VA reveals a severe hemodynamically significant arterial dissection with multiple intraluminal
thrombi. Magnified angiographic view shows migration of the intraluminal thrombi (A– C, left to right). Rapid occlusion of the artery was
performed by using detachable coils (D).
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segment to the vessel wall, obliterating the false lu-
men, limiting the emboli source, and resolving the
stenosis.

Ideally, flexible, self-expandable, low-profile mi-
crostents are desired to treat VA dissections. To date,
however, the only type of available stents in adequate
calibers and sizes for VA implantation are the short
and relatively rigid, balloon-expandable coronary-
type stents.

When dealing with a severely injured, flow-limiting
artery that presents free intraluminal thrombi, delib-
erate occlusion may be desired, avoiding the immi-
nent risk of embolic phenomena.

Surgical or endovascular treatment has been re-
served for patients who have persistent symptoms of
ischemia despite adequate anticoagulation or for pa-
tients in whom anticoagulation is contraindicated.
Surgical treatment consists of ligation of the dissected
artery combined with an in situ or extracranial to
intracranial bypass; these procedures are technically
demanding and are associated with a substantial mor-
bidity rate (3, 21, 22).

Spasm, immediate occlusion secondary to dissec-
tion, procedural emboli, and restenosis have, how-
ever, been described. Distal embolization on the ce-
rebral/cerebellar/brain stem circulation is always a
major concern when dealing with a diseased vessel,
and, especially when intraluminal thrombi are discov-
ered, embolic protection devices have not been ap-
proved for VA use. The major factors contributing to
restenosis—elastic recoil and vessel-wall remodel-
ing—are addressed by stent placement; however, in
light of the fact that drug-eluting stents and intravas-

cular radiation have not yet been approved for gen-
eral use, there is currently no effective therapy for the
prevention of neointimal proliferation. We found
stent-assisted VA reconstruction to be a feasible
treatment for the subgroup of patients with symptom-
atic dissections of the extracranial VA who are poor
candidates for systemic anticoagulation or for pa-
tients who hemodynamically depend on the patency
of that artery (ie, contralateral VA occlusion with
incomplete circle of Willis).
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