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OBJECTIVE AND IMPORTANCE: Spontaneous dissection of the extracranial
Internal carotid artery (ICA) and vertebral artery (VA) Is a well-
documented cause of stroke In young, previously healthy patients. The
majority of patients with spontaneous dissection are successfully treated
with antiplatelet or anticoagulation therapy, but a significant proportion
of patients progress to suffer devastating morbidity and mortality. Surgi-
cal intervention has primarily consisted of proximal ligation, extracranial-
Intracranial bypass, or endarterectomy. Generally, these procedures are
technically demanding and yield disappointing clinical results.

CLINICAL PRESENTATION/INTERVENTION: A 36-year-old man without a
significant medical history initially presented with a several-day history of
episodic right upper extremity weakness and numbness and visual obscu-
rations. Cerebral angiography revealed bilateral ICA long segment nar-
rowing (95%), distal left VA high-grade (95%) stenosis compatible with
dissections, and right VA proximal occlusion. While therapeutically antico-
agulated on heparin, the patient continued to experience crescendo episodes
of right upper extremity paresis and paresthesias as well as aphasia. The
patient underwent primary stenting of the left ICA, using a series of six
overlapping stents (three Gianturco-Roubin coronary stents and three
Palmaz-Schatz coronary stents). The patient remained symptom-free with-
out neurological complications, and subsequent angiography performed at
the 9-month follow-up examination confirmed continued patency of the
stented left ICA as well as recanalization of the right ICA and VA.

CONCLUSION: Neurovascular stents offer a minimally invasive and potentially
efficacious treatment for the prevention of cerebral ischemia in patients with
spontaneous extracranial dissection who remain symptomatic despite ther-
apeutic anticoagulation. (Neurosurgery 43:956-959, 1998)
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s pontaneous dissection of the ex- of stroke (1-3, 6, 10, 14, 18). The impact

tracranial internal carotid artery of the morbidity associated with spon-
(ICA) and vertebral artery (VA) 1Is a taneous dissection is exacerbated by the
well-documented and significant cause young age of those afflicted (2, 3, 24, 28).
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Spontaneous dissection has been shown
to account for up to 5 to 20% of ischemic
strokes in patients under the age of 45
years (10) and 2.5% of patients with first
strokes (2). The extracranial ICA is the
most frequent site of spontaneous dis-
section, with both ICAs involved In a
minority of cases (<15%) (13). Between
one-fourth and one-half of patients with
spontaneous dissection of the extracra-
nial ICA suffer stroke (3, 8, 15, 28). Ina
recent series of 80 consecutive patients
with carotid artery dissections, 42 pa-
tients (52%) suffered neurological defi-
cits, with stroke occurring up to 1 month
after recognition of the dissection (1). In
a study of 30 consecutive patients with
spontaneous carotid dissection who
presented with acute stroke, 23% died
within 1 week and nearly half (48%) of
the long-term survivors showed severe
neurological I1mpairment with poor
functional recovery (3). The incidence of
Ischemic events is generally reported as
being higher In cases of VA dissection
(16, 25). A patient with spontaneous dis-
sections of both the extracranial ICA%E
and the left VA as well as an iatrogeni-
cally induced dissection of the right VA
was treated using endovascular place-§
ment of overlapping neurovascular
stents into the most symptomatic artery.

CASE REPORT

Clinical presentation

A 36-year-old man without a signifi-
cant medical history initially presented
with a several-day history of episodic
right upper extremity weakness and
numbness and visual obscurations. The
patient related three discrete episodes,
each lasting 15 to 20 minutes, that oc-
curred during a 3-day period. The pa-
tient presented to his family doctor and
underwent cranial computed tomogra-
phy. The results were unremarkable,
and the patient was treated with aspire
for presumed transient ischemic attacks
The patient subsequently returned 1°
work, where he experienced a 20
minute episode of right upper extrennh
paresthesia and paresis as well as apha-
sia. The patient then presented to a re
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cluded the following:
nance imaging/magnetic resonance an-

giography, which

left frontal infarct as well as a right fron-
tal infarct and bilateral ICA and left ver-

anticoagulated
subsequent

with

revealed a posterior

tebral stenoses; 2) cerebral angiography,

which revealed bilateral

ICA

ment narrowing (95%) (Fig. 2) and distal
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Intervention

Endovascular treatment was directed

0n|y at the symptomatic left ICA dissec-
tionn A microcatheter

was

FIGURE 1.
Admission
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left ICA (arrow).
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yond the dissection and used to perform

angiography to confirm positioning
within the true lumen. The patient un-
derwent primary stenting of the left
ICA, using a series of six overlapping
stents (2.5 X
3.5 X 20-mm Gianturco-Roubin coro-
three 3.5 X

Palmaz-Schatz coronary stents) (Fig. 2).

12-mm, 3 x 20-mm, and

nary stents and 15-mm

The Gianturco-Roubin stent was chosen
because of the greater flexibility of its
delivery system, allowing placement be-
yond the cephalad extent of the dissec-
tion into the proximal petrous ICA. The
Palmaz-Schatz stents were placed
within the Gianturco-Roubin stents to
Improve radial strength. The Palmaz-
Schatz stents were chosen, In this case,
based on their being readily available
The

placed 2 to 3 cm above the carotid bulb.

at our iInstitution. last stent was
At the end of the procedure, blood flow
through the stented artery was much
Improved and there was spontaneous
crossfill of the contralateral hemisphere
via a patent anterior communicating ar-
tery. A mild amount of contrast was
In the false lumen of

noted to pool

the dissection. No interventional treat-
ment was directed at the other dissec-
tions. After the procedure, the patient's
therapeutic anticoagulation was main-
tained with heparin and then coumadin
and ticlopidine. At the 5-month follow-up
examination, the patient remained
symptom-free and sequential Doppler
studies documented the patency of the
stented left ICA and recanalization of
the right ICA and bilateral VAs. At the
6-month follow-up examination, cou-
madin anticoagulation was discontin-
ued. Subsequent

angiography per-

B
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FIGURE 2. Anteroposterior (left) and

lateral (right) views of the left ICA after
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formed at the 9-month follow-up
examination confirmed continued pa-
tency of the stented left ICA (FIg. 3) as
well as the right ICA and VAs. The pa-
tient remained symptom-free without
neurological complications, returned to
full-time employment, and was main-

tained on aspirin therapy alone.

DISCUSSION

The natural history of carotid and VA
dissections generally leads to spontane-
ous healing of the lesion (17, 19, 21), but
there iIs a significant percentage of cases
that show persistence, progression, or
recurrence of the dissection (1, 6, 17, 23,
27). The first-line therapy for extracra-
nial dissection i1s pharmacological, pri-
marily consisting of antiplatelet or anti-
therapy (8, 20, 26). The

majority of patients with spontaneous

coagulation

dissection are successfully treated with
this modality, but a well-documented
and significant proportion of patients
progress to suffer devastating morbidity
and mortality (7, 17, 20). Traditionally,
surgical intervention has been reserved
for patients with persistent or worsen-
Ing neurological deficits despite thera-
peutic anticoagulation and for patients
In whom anticoagulation iIs contraindi-
cated (12, 14, 17, 19, 24). Surgical Inter-
vention has consisted primarily of prox-
Imal ligation, extracranial-intracranial
bypass, or endarterectomy (4,14,17, 24).
Sekhon (17)

(1994) reported the use of extracranial-

Recently, Morgan and

Intracranial saphenous vein bypass In
six cases of carotid or VA dissections.
This bypass procedure is technically de-

FIGURE 3.
Follow-up
angiogram,
obtained 9
months after the
procedure,
demonstrating th

patency of the
left ICA.
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manding, requiring a pterional craniot-
omy as well as a cross-clamp time of
approximately 60 minutes. The authors
reported a complication of epidural he-
matoma requiring a second craniotomy
for evacuation Iin one of the six cases
(16%). The authors recommended this
bypass procedure In cases of bilateral

carotid or vertebral disease or iIn pa-

tients with recurring ischemic events
while
The

present met both of these criteria and

therapeutically anticoagulated.

patient whose case report we

was successfully treated with a mini-
mally invasive endovascular technique.

Endovascular techniques have previ-
ously been described In the treatment of
VA dissections and pseudoaneurysms,
but this has primarily consisted of bal-
loon occlusion (7). Recently, Higashida
et al. (9) (1997) reported a case of suc-
cessful endovascular stenting and colil
placement In the treatment of a rup-
tured fusiform basilar artery aneurysm.
(29) (1997) found elective

stenting of the extracranial carotid arter-

Yadav et al.

les In 107 patients to be reasonably safe
and efficacious In patients with carotid
artery stenosis. They reported an initial
mean stenosis reduction from 78 to 2%,
which was maintained at a mean of 18%
at 6-month follow-up examinations and
a stroke/mortality incidence of 9%. En-
dovascular stent placement has been
successfully used In the treatment of
multiple aneurysms of the extracranial
ICA (12) and cervical dissecting aneu-
(11). Duke et al. (5)

(1997) used endovascular stents in the

rysms Recently,
treatment of blunt carotid artery injury.
They successfully placed stents in two
with ICA
Perez-Cruet et al. re-

traumatic cervical

(19)

ported the successful use of a wall stent

patients
dissections.

and detachable coils In the treatment of
a case of pseudoaneurysm of the cervi-
cal ICA. There has not been, to our
knowledge, the report of a case of suc-
In the treat-

cessful stent implantation

ment of spontaneous cervical carotid
dissection.
The

plantation

risks associlated with stent Im-

Include distal migration or
embolization and vessel rupture at the
time of stent placement (11) as well as
early thrombotic occlusion and late ste-
nosis caused by neointimal hyperplasia

(12).

Considering the proven efficacy

and cost-effectiveness of noninvasive
treatment with anticoagulation and an-
tiplatelet therapy, endovascular or sur-
gical intervention should be considered
only In cases of dissection recalcitrant to
these modalities or In cases in which anti-
coagulation is absolutely contraindicated.
The cause underlying our case of mul-
tiple spontaneous dissections of the ex-
tracranial cerebral circulation remains
unknown. Recently, Goldstein et al. (6)
(1995)

dissection

reported a case of spontaneous

without angiographic evi-
dence of fibromuscular dysplasia that
was subsequently found to have patho-
logically proven fibromuscular dyspla-
sia. Fibromuscular dysplasia has been
In 10 to 20% of patients with

ICA dissection and

reported

extracranial IS more

commonly associated with bilateral dis-
section (13, 22). Our case illustrates the

successful management of a patient

with dissections of all four major ex-

tracranial cerebral vessels.

CONCLUSION

Neurovascular stents offer a mini-

mally invasive and potentially effica-

cious treatment for the prevention of
cerebral ischemia secondary to extracra-

nial dissection. Prospective, controlled

evaluation of this novel therapeutic mo-
dality with long-term follow-up iIs war-
ranted to elucidate its role as a potential

alternative to surgical iIntervention iIn

patients who remain symptomatic de-

spite anticoagulation.
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COMMENTS

This case shows the usefulness of an-

gioplasty and placement of stents in

conditions that otherwise would be very
difficult to treat. With results like those
reported in this case, one might predict

that this technique will

be useful In

other types of carotid occlusive disease.

This Is a fascinating case

Stanley L. Barnwell
Portland, Oregon

report of

endovascular stent placement in a pa-

tient with severe extracranial

vascular

disease as well as a healthy dose of bad

luck. Specifically, this patient presented
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with fluctuating neurological deficits re-
ferable to the left carotid circulation and
was found to have severe occlusion of
three vessels (both carotid arteries and a
single vertebral artery), after which the
remaining vertebral artery was iatro-
genically occluded. When heparin ther-
apy failed for this patient, the treating
physicians chose to place a series of
stents In the offending left internal ca-
rotid artery and to pursue a conserva-
tive course of treatment for the disease
In the remaining vessels. A successful
clinical outcome was achieved.

The treatment plan is rational, and the
authors achieved a successful outcome
of a difficult situation. My single reser-
vation regarding this article i1s that | can-
not be certain that the lesion identified
in Figure lis truly a carotid dissection. It
may be simply a long segment of ather-
omatous disease or, as the authors men-
This
speculation has no bearing on the treat-

tioned, fibromuscular dysplasia.
ment provided nor on the value of the
case report. In cases of carotid dissection
In which neurological symptoms persist
think

this sort of endovascular approach is

despite anticoagulant therapy, |

reasonable and worthy of a trial.

Christopher M. Loftus
Oklahoma City, Oklahoma

Coric et al. describe a 36-year-old
man who presented with presumably
spontaneous dissections of all four ex-

tracranial vessels (i.e., both internal ca-

959
rotid arteries and both vertebral sys-
tems). Despite maximal medical

therapy, he continued to have crescendo

neurological events. He was success-
fully treated with angioplasty and stent
placement of these occluded vessels,
with excellent clinical outcome.
Currently, carotid artery angioplasty
and stenting Is an extremely controver-
sial topic for atherosclerotic occlusive

disease. However, spontaneous and

traumatic dissections of the extracranial

carotid and vertebral arteries are most

likely an excellent iIndication for this
type of procedure. The reported litera-
ture regarding extracranial carotid

stenting for occlusive disease indicates

an approximately 4% neurological risk
per treated artery and, in some series, as
high as a 9%

the perioperative period. However, the

neurological risk during

surgical treatment of spontaneous dis-
sections that are recalcitrant to medical
therapy have an extremely high morbid-
Ity with uniformly poor outcomes. Our
Institutions

opinion iIs that at many

where interventional capabilities exist,
this should be the treatment of choice
for spontaneous and traumatic dissec-
tions. Long-term follow-up IS necessary
regarding intimal hyperplasia and re-
current stenosis, and as stent technology
Improves, the hopes are that this proce-
dure will become a primary treatment

of this condition, with lasting results.

Robert H. Rosenwasser
Philadelphia, Pennsylvania

Call for Concepts and Innovations Contributions

The Concepts and Innovations section has been conceived to establish a new dimension in
journalistic presentation. Because of individual variations in the creative mind and the

ability to effectively carry ideas through to fruition, many concepts or novel ideas are

left "on the shelf" or are unheard because, for one reason or another, individuals do not

have the capability to see them through to absolute or practically developed completion.

This section of the journal will offer a forum for all those who wish to present new

concepts or ideas related to neurosurgery and neuroscience, as applied to neurological

disorders and will offer the opportunity for the logical and substantive presentation of

iIdeas and novel issues without absolute confirmation within clinical or laboratory sectors.

New concepts with potential application to all foci of practice will be welcomed.
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