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ABSTRACT

Background and Objectives : Heavy metal ions released from a stainless steel stent can induce an inflammatory
reaction that might be associated with in—stent restenosis. A carbon ion implantation technique, which physi-
cally integrates carbon ions into the surface of the stainless steel lattice, can block heavy metal ion diffusion,
and improve the biocompatibility. This study was designed to evaluate the efficacy of a carbon ion implanted
Arthos™" stent on the reduction of in—stent restenosis and the improvement in the clinical outcomes. Subjects
and Methods : 193 de novo coronary lesions in 191 anginal patients at 14 centers, with reference diameters from
2.75 to 4.5 mm, were randomly assigned to either an Arthos™ (100 patients, 102 lesions) or an Arthos (91 pa-
tients, 91 lesions) stent. The lesion length was 14.1+5.7 mm. The ACC/AHA (American College of Cardio-
logy/American Heart Association) lesion classifications were A : 15.0%, Bl : 36.8%, B2 : 35.8% and C : 12.4%.
The study end points are angiographic restenosis, during a six—month follow—up, and Major adverse cardiac
event. In—stent restenosis was defined as a diameter of stenosis >50%. Results : A six—month angiographic fol-
low—up was obtained for 72.3% (138/191) of the subjects. There were no significant differences between the
Arthos™™ and Arthos groups in the rates of restenosis (17.8% vs. 31.8%, p=0.055) and Target vessel revascula-
rization (7.0% vs. 11.0%, p=0.476). There were no deaths or non—fatal myocardial infarction in either group.
Conclusion : The treatment of de novo coronary stenosis, with carbon ion implanted stents, showed a tendency
for lower six—month angiographic restenosis rates than the conventional 316L stainless steel stents. A larger tr-
ial will be needed to confirm the efficacy of the carbon ion implanted stent. (Korean Circulation J 2004;34(5):
477-484)
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Fig. 1. Carbon ion implantation system.
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Fig. 2. Carbon ion implanted stent and 316L stainless steel stent. Carbon ion implantation technique (Inert stent) blocks
heavy metal ion diffusion from the stent surface. Ni: nikel, Mo: molybdenum.

$ Original surface

1-50 ym

$ Original surface

Fig. 3. Carbon film coated stent and carbon ion implanted stent. A: the carbon film coated stent shows the interface
between carbon layer and metal surface and develops crack or defect after stent expansion. B: carbon ion implanted
stent into which surface carbon ion is physically integrated shows more stable carbon layer and develops less crack

or defect after stent expansion.
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Table 1. Baseline clinical characteristics
Arthosinet— Arthos
(n=100) (n=91)
Age (years) 59.9+10.5 60.5+8.8 0.741
Gender (male/female) 7624 57 :34 0.105

Clinical diagnosis
22 (22.0%) 15 (16.5%) 0.403
68 (68.0%) 66 (72.5%)

Chronic stable angina
Unstable angina

Previous myocardial
infaction

Previous revascularization 4 ( 4.0%)

0 0

2 ( 2.2%)

Risk factors

50 (50.0%) 49 (53.8%) 0.852
61 (61.0%) 43 (47.3%) 0.219
25 (25.0%) 23 (25.3%) 0.955
20 (20.0%) 19 (20.8%) 0.125

Smoking
Hypertension
Diabetes mellitus
Hyperlipidemia
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YA % 2]t Ak ACC/AHA (American College
of Cardiology/American Heart Association) 7ol
whE B Fel= A 1 15.0%, Bl : 36.8%, B2 : 35.8%,
C:12.4%2A o 1ol Fos Aol IStk A&
A5 Arthos™" ol 100%, Arthos TollA 96%
2 A fro]gt AolE KolA| irh(p=0.117). Art-
hos oA Algzell Auj3t 4of= 2}z A~EIE delivery
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1= Table 39 A Hololtk Arthos™ 77} Arthos
o FZF g9 WHS 717} 3.31£0.47 mm, 3.26+
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Table 2. Baseline angiographic characteristics

Arthosiret — Arthos
(n=102) (n=91)
Target coronary artery 0.057
Left anterior descending 52 (50.9%) 54 (59.3%)
Left circumflex 29 (28.4%) 11 (12.1%)
Right coronary artery 21 (20.6%) 26 (28.6%)
ACC/AHA lesion type 0.991
A 15 (14.7%) 14 (15.4%)
B1 35 (34.3%) 36 (39.6%)
B2 39 (38.2%) 30 (32.9%)
C 13 (12.7%) 11 (12.0%)

ACC/AHA: American college of cardiology/American he-
art association

0.66+0.38 mm, 0.64 £0.35 mm$} 3.20+0.52 mm,
3.13£0.55 mm® Ao|7} §lGich ARIE 4] F %
7] 0152 2.53+0.55 mm, 2.49+0.61 mm= A] 2}
o7} Ak 1 9ol AgE ARIES 7 W

o] 5| Aol7} w2 54 ek

T
A& F 6702 57 e 2952 Arthos™ TollA]

Table 3. Quantitative angiographic analysis of pre-inter-
vention and post-intervention

Arthosinert Arthos
(n=102) (n=91)
Preprocedural QCA
Pre MLD (mm) 0.66+0.38  0.64%0.35 0.752
Pre %DS (%) 78.5+14.4 80.4+£10.3 0.404
Reference 3314047  326+0.41 0.484
artery (mm)
Lesionlength (mm)  13.4% 53 145+ 59 0.297
Stent size (mm) 33+ 04 3.2+ 0.3 0.291
Stent/artery ratfio 1.01£0.07 1.01£0.06 0.742
Stent length (mm) 171+ 4.6 18.6+ 5.2 0.350
Postprocedural
QCA
Post MLD (mm) 3.20+0.52  3.13£0.55 0.518
Post %DS (%) 62+ 6.8 6.31+12.1 0.945
Acute gain (mm) 2.53+0.55  2.49+0.61 0.694

Procedural
success (%)
QCA: quantitative coronary angiographic analysis, MLD:
minimal lumen diameter, DS: diameter stenosis

100/100 (100%) 91/95 (96%) 0.117

Table 4. 6-month angiographic follow-up QCA and maijor
adverse cardiac events

Arthosinert Arthos P

Follow-up QCA n=73 n=66

MLD (mm) 2.30+0.87 2.13+£0.90 0.288

%DS (%) 29.9+t245 353+264 0.236

Late loss (mm) 0.87+£0.95 1.00+1.07 0.496

Restenosisrate (%) 13 (17.8%) 21 (31.8%) 0.055
MACE n=100 n=91

Death 0 0

Non-fatal Ml 0 0

TVR 7 (7.0%) 10 (11.0%) 0.476

QCA: quantitative coronary angiographic analysis, MLD:
minimal lumen diameter, DS: diameter stenosis, MACE:
major adverse cardiac event, MI: myocardial infarction,
TVR: target vessel revascularization
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