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Carotid Artery Stenting with Distal Protection Device : Early Experience
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ABSTRACT

Background and Objectives : Carotid artery stenting (CAS) is emerging as a reasonable alternative to carotid endartere-
ctomy, and especially for those patients with comorbidities. However, this endovascular approach has acute complications
related to distal embolization. Therefore, the use of protection devices is expected to reduce the risk of embolic strokes
during this procedure and to deliver more favorable outcomes. We report here on our early experiences with balloon
occlusion and filter type distal protection devices that were used for CAS. Subjects and Methods : CAS was performed
on 92 lesions of 73 patients (age : 61.0=12.7 years, males : 71.2%). Of these patients, 16 patients with 17 carotid lesions
underwent CAS using distal protection devices. A balloon occlusion type protection device, PercuSurge GuardWire
system, was used for 8 lesions and a filter type, FilterWire EX system, was used for 9 lesions. Procedural and early clinical
outcomes including complications were compared between the two groups of patients who underwent CAS with the distal
protection (group I) and without the distal protection (group II). Results : Carotid angioplasty and stenting was performed
successfully in all the patients. Successful deployment of the protection devices was possible in all 17 carotid lesions.

Among the 75 carotid lesions treated without protection device, there were two fatal strokes, one non-fatal major stroke,
one minor stroke and five transient ischemic attacks (TIA), whereas one TIA and one non-neurologic death occurred
among the 17 lesions treated with the protection device (p=ns). Conclusion : CAS with use of the distal protection device
can be performed successfully and safely. Despite the limited experience with the protection devices, our results suggest
the use of distal protection device for carotid intervention may reduce acute complications related to distal embolization

during the procedure. (Korean Circulation J 2005;35:61-68)
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PurcuSurge GuardWire System

PercuSurge GuardWire System (Metronic AVE, Santa
Rosa, Califonia)& &5 tip2] 3ol Wo] 7153t
47 4% 0.014 inch F58AHguide wire) ¢! Guard-
Wire, inflation®} deflatione A]7]+= EZ—Flator, 18|11
EZ—Flator 2} GuardWire 2} AAAI7AH == MicroSeal Ada-
ptor 1811 u]Al8HE 5215= Export CatheterE 3
el 4719 FEo® 7w oQitk(Fig. 1). AR

Fig. 1. PercuSurge Guardwire System.
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FilterWire EX system

FilterWire EX system(Boston Scientific, Natick, Ma-
ssachusetts) < nitinol loop®} 80 gm F719] poreE 7}
A filter, 0.014 inch F+52A}9} Ex delivery sheath®
T =] 3tk (Fig. 2). AMHEHS guide wire9t A4
FilterE EX delivery sheath Stll %31 A= guide wire
o} 3 HAPERE Ak e A9l XA $ EX
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AngioGuard XP system

AngioGuard XP filter system (Cordis, Miami, Florida)
2 delivery catheter, filter wire Z12]1L retrieval catheter
2 7= =d (Fig. 3) delivery catheterZ ©]-8-54]
100 xm 3719 polyurethane filterE FZHHO] 9
o 9XAIA delivery catheterE #A|AF & FAX <%

thA] 5F retrieval catheterZ filter wireS Wl Ak9) st
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Fig. 3. AngioGuard XP System.
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Table 1. Baseline clinical characteristics

Table 3. Procedural and clinical outcomes

With Without
protection  protfection
Patient 16 57
Male 7 (43.8%) 45 (78.9%) 0.006
Age 60.7£11.8  61.1£13.1 NS

Coronary artery disease 10 (62.5%) 45 (78.9%) NS

Hypertension 11 (68.8%) 36 (63.2%) NS
DM 6 (37.5%) 19 (50%) NS
Current smoker 2 (12.5%) 17 (29.8%) NS
Hypercholesterolemia 5(31.3%)  25(439%) NS
Takayasu’s arteritis 2 (12.5%) 4(70%) NS
Peripheral artery disease 8 (50%) 26 (45.6%) NS
Previous stroke/TIA 4 (25%) 25 (44.6%) NS

Bilateral carotid artery stenosis 3 (18.8%) 22 (38.6%) NS

High-risk patients 13 (81.3%) 52 (91.2%) NS

DM: diabetes mellitus, TIA: transient ischemic attack, NS: not
significant (p<0.05)

Table 2. Angiographic characteristics

With Without
protection  protection

Vessel (n) 17 75
Bilateral carotid artery stenting 1 (6.25%) 18 (31.6%) 0.041
Location NS

Internal carotid artery 13 (76.5%) 67 (89.3%)

Common carotid artery 4 (23.5%) 8 (10.7%)
Reference diameter 43+0.7 4.6+0.7 NS
Minimal lumen diameter

Before stenting 1.2£0.6 1.3+0.8 NS

After stenting 40+04 42+0.5 NS
Diameter stenosis

Before stenting 72.0£13.6 73.2+£157 NS

After stenting 43+£128 41+£11.8 NS
Lesion length 13.0£6.5 124+£6.5 NS
Type of stents used NS

Self-expandable 16 (94.1%) 68 (90.7%)

Balloon-expandable 1( 59%) 7 ( 9.3%)
Protection device

Balloon occlusion type 8 (47.1%) -

Filter type 9 (52.9%) -
Glycoprotein lib/llla inhibitor 0 3( 3.9%)

NS: not significant (p<0.5)

wE fjeld A% FANES] T1EH AT
L 100%R3 MARTITF-E AME3 Aeoxs RE W
(n=17) N MARE7TE JFH oz FA3 ] FAA

With Without
protection protection
(17 lesions) (75 lesions)

Technical success 100% 100% NS
In-hospital/30 day complications
All strokes 0 4 ( 53%) NS
Fatal strokes 0 2 (2.7%)
Maijor nonfatal strokes 0 1 (1.3%)
Minor nonfatal strokes 0 1 (1.3%)
TIA 1059%) 5(67%) NS

Nonneurologic deaths 1( 5.9%) 0 0.035
All nonfatal strokes & alldeaths 1 ( 59%) 4 ( 53%) NS
Total events 2(11.8%) 9 (120%) NS

TIA: transient ischemic attack, NS: not significant (p<0.05)
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Fig. 4. Placement of self-expandable stent at the internal carotid artery stenosis using PercuSurge GuardWire System. A: before carotid artery
angioplasty, B: post-stent balloon dilation with inflated PercuSurge distal occlusion balloon (arrow), C: final result.

Fig. 5. Placement of self-expandable stent at the internal carotid artery stenosis using FilterWire EX System. A: before carotid artery an-
gioplasty, B: post-stent balloon dilation with use of FilterWire EX System (arrow), C: final result.
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Fig. 6. Plaque debris extracted with PercuSurge Export catheter.
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