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Symptoms of vertebrobasilar insufficiency may precede neurological sequelae in up to 50% of patients.

Although select patients may benefit from microsurgical revascularization, combined perioperative

morbidity and mortality rates can be as high as 20%. The authors present their preliminary clinical

experience using stent placement for symptomatic vertebral artery (VA) occlusive disease.

Six patients with clinical symptoms of vertebrobasilar insufficiency in whom VA stents were placed

from 1995 to 1998 were identified. Diagnostic four-vessel cerebral angiography identified causative

stenotic, atherosclerotic lesions in all cases. A transfemoral or transradial artery approach after the patient

had undergone full heparinization was chosen for endovascular stenting. Guidewire placement across the

lesion followed by urokinase infusion preceded stenting. Prestent angioplasty was performed in two

patients. Following the procedure, all patients were maintained on daily antiplatelet therapy.

Patient age ranged from 45 to 76 years (average 63 years). Four patients were men and two were women.

Angiography revealed greater than 95% stenosis in five patients and greater than 70% stenosis in one.

Three patients had complete occlusion of the contralateral VA; in one other, the VA supplied only the

posterior inferior cerebellar artery; and the remaining two patients had VAs with greater than 70%

stenosis. Ten stents were placed in six patients for five VA origin lesions and one distal VA stenosis. A

VA dissection occurring poststenting was treated by placement of three additional stents. One patient had

transient double vision. All had resolution of their presenting symptoms. Follow up ranged from 1 to 24

months (average 8.4 months). Angiograms obtained in four patients at least 3 months postprocedure have

revealed stent patency in all cases without evidence of restenosis.

Vertebral artery stent placement can be safely performed and is a viable treatment option for carefully

selected patients with vertebrobasilar insufficiency.

Key Words * endovascular * stent * vertebral artery * vertebrobasilar insufficiency

Vertebrobasilar (VB) insufficiency and transient ischemic attacks may be harbingers of significant
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morbidity and mortality, preceding brainstem infarction in up to 50% of patients.[3,24] Medical

management includes both antiplatelet and anticoagulation therapies. However, in spite of maximum

medical therapy, many patients exhibit refractory symptoms that necessitate revascularization

procedures.[4,5,9,14,19] The combined rates of perioperative morbidity, mortality, and graft/anastomosis

occlusion for surgical bypass procedures range from 11 to 25%.[14,21] Previously, primary angioplasty

had been attempted in a limited number of symptomatic patients, resulting in various degrees of success

associated with combined morbidity and mortality rates as high as 50%.[10] Advances in catheter

technology and clinical management of patients with VB disease has resulted in significantly improved

access to VB lesions. We present our preliminary clinical experience using stent placement for

symptomatic vertebral artery (VA) disease.

CLINICAL MATERIAL AND METHODS

From 1995 to 1998, six patients, in whom symptoms of VB insufficiency were refractory to medical

management, underwent VA stenting. Failed medical management was defined as recurrent, persistent

symptoms in spite of active antiplatelet and/or anticoagulation therapies. Symptoms of VB insufficiency

were defined as those typically referable to the posterior fossa circulation, such as bilateral motor or

sensory symptoms, diplopia, dysarthria, gait ataxia, dysmetria, homonymous hemianopsia, and drop

attacks.[17,27] Patient age ranged from 45 to 76 years (average 63 years). Four patients were men and

two were women. All patients were receiving combined antiplatelet therapy (aspirin and another

antiplatelet medication) or had been started on a course of anticoagulation therapy at the time of initial

evaluation by the neurosurgical service. All patients underwent outpatient diagnostic four-vessel

transfemoral cerebral angiography by means of the Seldinger technique.[18] Following appropriate

medical evaluation, patients were placed on ticlopidine and aspirin for 72 hours before hospital

admission. On the day of surgery, all patients were premedicated with nimodipine, midazolam,

ticlopidine, aspirin, and dexamethasone.

All patients received anticoagulation therapy consisting of intravenously administered heparin during the

procedure. Anticoagulation status was monitored by activated clotting time measurements obtained every

30 to 45 minutes. A femoral introducer sheath was placed in the femoral artery by using the Seldinger

technique and advanced to the innominate artery. A guidewire was placed across the lesion followed by

placement of a microcatheter for urokinase infusion (150,000 U). If an initial infusion of urokinase

resulted in angiographic changes in vessel morphology, the lesion was assumed to contain thrombus and

an additional 100,000 U of urokinase were infused. Prior to stent placement in two cases, balloon

angioplasty was performed using a low-profile balloon. Primary stent placement was performed in the

remaining four patients. In each case, the stent was placed over the guidewire and across the stenotic

lesion. Various stent types were utilized: the AVE, the Palmaz, and the Multilink stents. Stents were

deployed at 8 to 10 atm pressure.

In two patients, severe ectasia of the innominate and subclavian vessels prevented navigation of

guidewires or catheters to the VA origin. In these cases, the following transradial arterial approach was

used: an Allen test was performed to verify ulnar artery collateral flow in the hand. After induction of

local anesthesia applying the Seldinger technique, a No. 6 French sheath was introduced into the radial

artery. To allay induced spasm, a mixture of heparin (5000 U/cm3), verapamil (2.5 mg), nitroglycerin

(400 ug/cm3, 0.25 cm3), and lidocaine (2% 1.0 cm3) was infused through the introducer system. A

microguidewire was positioned across the VA lesion followed by placement of a microcatheter.

Following angiographic verification of the guidewire location, the microcatheter was removed,
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angioplasty was performed (as necessary), and a stent was placed across the lesion. After positioning the

balloon catheterstent system, the balloon was inflated to between 8 and 10 atm for stent deployment.

Sources of Supplies and Equipment

The guidewire (All-Star) and one stent (Multilink) were obtained from ASC (Temecula, CA); the

microcatheter (Rapid Transit) from Cordis (Miami Lakes, FL); the low-profile balloon (Ranger) from

SCIMED (Natick, MA); the Palmaz stent from Johnson & Johnson (Warren, NJ); and the AVE stent

from Arteriovascular Engineering (Santa Rosa, CA).

RESULTS

Angiography revealed more than 95% stenosis in five patients and more than 70% stenosis in one.

Evaluation of the contralateral VAs revealed complete occlusion of the VA in three patients; one VA

supplied only the posterior inferior cerebellar artery in one patient; and in the remaining two patients,

more than 70% stenosis. Five of six patients had greater than 60% stenosis in at least one carotid artery.

Presenting symptoms, comorbidities, and relevant procedures are summarized in Table 1.

Ten stents were placed in six patients for five proximal VA lesions at the origin and one distal VA

stenosis. A VA dissection that occurred poststenting was treated by the placement of three additional

stents. The average hospital stay following stent placement was 4.5 days. All patients were admitted to

the neurosurgical intensive care unit after the procedure. One transient neurological event occurred

(transient double vision that resolved within several hours). There was no permanent morbidity and no

death in this subgroup of patients. All patients had resolution of their presenting symptoms. Follow up

ranged from 1 to 24 months for an average of 8.4 months. Angiograms obtained in four patients at least 3

months postprocedure have revealed stent patency in all cases. The remaining two patients are scheduled

for follow-up angiography in the near future.

ILLUSTRATIVE CASES

Case 1

Unauthenticated | Downloaded 08/27/22 04:08 PM UTC



This 76-year-old woman had a history of previous bilateral carotid endarterectomy and coronary artery

bypass surgery. She presented with diplopia and positional blurring of her vision. Diagnostic

angiography revealed a left VA occlusion, recurrent bilateral carotid stenosis of 50 to 60%, and a right

VA origin stenosis of more than 95%. She was started on a course of aspirin and ticlopidine but

continued to experience symptoms of VB insufficiency more than 3 months later. She was referred for

vertebral stenting. Transfemoral angioplasty followed by stenting with a Palmaz stent was performed

without complication (Fig. 1). The patient's symptoms resolved postoperatively, and she continues to

remain symptom free. Follow-up angiography revealed a patent VA without evidence of restenosis.

Fig. 1. Case 1. Angiogram showing stent with guidewire in place following deployment at

the right VA origin. The stent protrudes slightly into the subclavian artery to prevent ostial

hyperplasia and restenosis.

Case 2

This 49-year-old man had a history of hypertension, previous carotid endarterectomy, and

hyperlipidemia. He presented with episodic severe nausea, emesis, diplopia, and nonlateralized vertigo.

He was started on a course of antiplatelet therapy and aspirin daily without resolution of his symptoms.

Diagnostic angiography revealed a 95% stenosis of the right VA with multiple vessel irregularities (Fig.

2 left). The left VA was occluded. A transfemoral artery approach was used for access to the VA origin

followed by urokinase infusion, angioplasty, and placement of two stents to reconstruct the arterial lumen

(Fig. 2 right). The patient's symptoms have subsequently resolved, and he continues to remain symptom

free. Follow-up angiography showed continued patency without instent stenosis (MS II/AVE; Arterial

Vascular Engineering, Santa Rosa, CA).
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Fig. 2. Case 2. Left: A right VA angiogram showing severe atherosclerotic stenosis. There

are multiple intraluminal filling defects, possibly representing thrombus. Following

urokinase infusion and angioplasty, the arterial lumen was reconstructed with two MS II

stents in tandem. Right: Angiogram showing the final result after reconstitution of the VA

lumen. The arrows delineate the stent.

DISCUSSION

The extracranial VAs are a common site of stenosis and occlusion, with VB ischemic stroke accounting

for up to 20% of all ischemic strokes.[3,26] Embolism from distant sites accounts for approximately 40

to 50% of these strokes, with the remainder secondary to atherosclerotic occlusive disease.[6,28]

Symptomatic VB atherosclerotic occlusive disease can be associated with significant morbidity and

mortality rates in up to 50% of patients.[3,24] Additionally, extra- and intracranial atherosclerotic disease

is a significant predictor of extensive systemic disease and especially coronary artery disease.[15]

Patients are at increased risk for myocardial infarction, sudden death, and stroke.[7]

The use of anticoagulants for VB ischemic symptoms has been a standard therapy beginning with the

report of Millikan, et al.,[16] in which the mortality rate declined 43% in patients with VB insufficiency

treated with intravenously administered anticoagulants. Although many patients benefit from

anticoagulant and antiplatelet treatments, a subset remains refractory to these therapies and has persistent

symptoms. Advances in microsurgery have resulted in a number of procedures designed to repair or

bypass the diseased vessels. Such procedures have typically been reserved for patients with severe

disease in whom all other therapies have failed.[1,2,4,14,19,22] Relative to the anterior cerebral

circulation, bypass procedures do not provide greater protection against future stroke than aspirin

alone,[11] and there have been no prospective randomized trials comparing posterior circulation bypass
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procedures to medical therapy.

Early results of percutaneous transluminal angioplasty were no more encouraging than surgical or

medical therapy. Reserved for seriously ill, symptomatic patients, complication rates from angioplasty

ranged from 12 to 33%.[8,13,23] Complications from angioplasty increase as angioplasty progresses in a

rostral direction. Touho [25] has reported a 38.5% restenosis rate for intracranial vessels of the anterior

circulation. Terada, et al.,[23] have reported one restenosis following angioplasty in 12 patients who

underwent VB angioplasty; however, the immediate complication rate was 33%.

Vertebral artery stenting has been performed in a limited number of cases. Feldman, et al.,[12] have

reported a case of severe bilateral VA origin stenosis treated with bilateral stenting. The patient remained

asymptomatic 8 months following stent placement. The technical feasibility of VA stenting has been

shown by Storey, et al.,[20] who reported three patients in whom symptomatic restenosis occurred within

3 months of VA angioplasty. One patient had symptoms of VB insufficiency, whereas the others had

anterior circulation ischemia with diminished supply from the VAs. Stents were placed with resolution of

symptoms in the patient with primary VB symptoms, and the remaining two patients underwent an

extracranialintracranial bypass procedure with resolution of their symptoms.

The current study reports on six patients, all with medically refractory symptoms of VB disease, in whom

stenting resulted in resolution of their symptoms. Stenting of the VA can be safely performed with

satisfactory clinical results. In cases of VA origin stenosis, we prefer to place the stent across the lesion

so that a small portion protrudes into the subclavian artery. This prevents ostial restenosis from intimal

hyperplasia. Stenting of the VA is potentially more applicable to clinical practice than in the internal

carotid artery. Relative to the internal carotid artery, the surgical options for extracranial VA occlusive

disease are technically demanding and of no demonstrated benefit. The use of VA stents for

atherosclerotic occlusive disease should be considered a viable treatment alternative to open surgical

approaches in select patients. Stenting may lead to lower restenosis rates compared with transluminal

angioplasty and may be indicated in cases of restenosis following transluminal angioplasty.

CONCLUSIONS

Six patients underwent stenting of the VA for symptomatic VA occlusive disease. All patients

experienced resolution of their symptoms. Vertebral artery stenting is technically feasible and can be

performed in select patients. Long-term clinical and angiographic follow-up examination of these

patients is mandatory to assess the long-term durability and efficacy of this appealing approach.
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