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ABSTRACT

Background and Objectives(] Brachytherapy is a promising method in the prevention and treatment of coro-
nary stent restenosis. We sought to observe the therapeutic effects of a radioactive balloon loaded with Holmium-
166 (***Ho) in a porcine coronary stent restenosis model. Materials and Methods[] A radioisotope of '**Ho
was coated on the balloon surface using a polyurethane coating 20 Gy in 0.5 mm depth). Stent overdilation
injuries were performed in two coronary arteries in 8 pigs. Four weeks after the stent overdilation injury, radi-
ation therapies were performed using a control balloon dilation in one coronary artery (Group I nJ 8) and a
1%Ho-coated balloon in the other coronary artery in each pig (Group IIC nld 8). Follow-up coronary angiogram
and histopathologic assessment were performed at 4 weeks after the therepy was administered. Results(] La-
boratory findings did not differ significantly between the pre-treatment baseline and the measurements taken
after radiation. On quantitative coronary angiogram, the coronary artery diameters were not significantly dift-
erent between the two groups before stenting or at 4 and 8 weeks after stenting. On histopathologic analysis,
injury score, internal elastic lamina area and lumen area did not differ significantly between the two groups.
The neointimal area was 1.78# 0.11 mm? in group I and 1.36% 0.12 mm? in group II (pd 0.017), and the his-
topathologic area of stenosis was 35.1% 1.6% in Group I, 27.6x 1.9% in Group II (pO 0.005). Conclusion] A
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treatment of beta-radiation in a stented porcine coronary artery using radioactive Ho-166 coated balloon inh-
ibits stent restenosis without any side effects. (Korean Circulation J 2002532 (5):398-406)

KEY WORDS[ Coronary disease[] Coronary restenosis[] Stents[] Radioisotopes.
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Fig. 1. Methods used to analyze the neointimal area and
the area stenosis in porcine coronary stent restenosis
model.
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Fig. 2. Neointima area and histopathologic area stenosis were lower in locally radiated porcine coronary artery

using '¢¢Ho-coated balloon (B) than in control artery (A).
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Table 1. Quantitative coronary angiographic findings of
porcine coronary arteries after control balloon (Group
1) and radiation with 1¢éHo-coated balloon (Group II)

Group | Group Il p

Baseline (mm)

2.81+ 0.10 3.09+ 0.12 NS
2.42+ 0.10 2.52+ 0.25 NS
2.67+ 0.23 2.84+ 0.11 NS
2.87+ 0.11 2.95+ 0.13 NS

Proximal diameter

Distal diameter

Reference diamter

Post-stenting diameter
4 weeks after stenting (mm)
2.93+ 0.17 2.96% 0.25 NS
2.49+ 0.21 2.60+ 0.18 NS
2.71+ 0.25 2.78+ 0.19 NS
2.52+ 0.29 2.48+ 0.18 NS
9.52+ 3.33 9.18% 2.92 NS

Proximal diameter

Distal diameter

Target RD

Minimal luminal diameter

Diameter stenosis (%)
4 weeks after ballooning (mm)
3.00+ 0.14 2.89+ 0.08 NS
2.45+ 0.14 2.52+ 0.17 NS
2.73+ 0.11 2.71+ 0.12 NS
2.35+ 0.18 2.49+ 0.12 NS

Diameter stenosis (%) 14.25+ 4,02 8.07+ 4.5 NS
RDO reference diameter, NSO not significant

Proximal diameter

Distal diameter

Target RD

Minimal luminal diameter

Table 2. Histopathologic assessment of porcine coronary
arteries after control balloon (Group ) and radiation
with 16¢Ho-coated balloon (Group II)

Group |  Group I o}

Table 3. Laboratory results before and after radiation
with 16¢Ho-coated ballooning

166Ho-coated

Baseline ballooning
WBC (/p L) 18.8+ 1.2 20.3+ 20 NS
Hemoglobin (g/dL) 10.2+ 0.1 10.2+ 0.4 NS
Platelet (K/p L) 237.4% 22.6 260.5+ 23.7 NS
AST (IU/L) 428+ 4.7 372+ 46 NS
ALT (IU/L) 36.0+ 2.1 362+ 1.9 NS
ALP (lU/L) 160.6+ 13.8 1322+ 7.5 NS
BUN (mg/dL) 13.8+ 0.9 172¢ 18 NS
Creatine (mg/dL) 1.0+ 0.2 1.0£ 0.2 NS
Total cholesterol (mg/dL) 87.1+ 3.4 85.0+ 54 NS
Triglyceride (mg/dL) 36.4+ 5.2 242+ 46 NS
HDL (mg/dL) 41.4+ 20 40.3+ 44 NS
ESR (mm/hr) 10.4+ 2.8 8.0+ 1.9 NS
C-reactive protein 0.31+ 0.10  0.36+ 0.08 NS
Fibrinogen (mg/dL) 1443+ 8.3 146.4+ 11.8 NS
PT (sec) 10.3+ 0.2 10.5¢ 0.1 NS
aPTT (sec) 193+ 1.6 211+ 1.2 NS

Injury score
IEL area (mm?2)
Lumen area (mm?2)

1.34+ 0.09 1.32+ 0.10 0.88
4.99+ 0.17 4.82+ 0.20 0.53
3.20% 0.10 3.45+ 0.140.17

Neoinfima area (mm?2) 1.78+ 0.11 1.36+ 0.12 0.005

Histopathologic stenosis (%) 35.1x 1.6 27.6+ 1.9 0.017
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ase, ALTO alanine aminotransferase, ALPO alkaline pho-
sphatase, BUNO blood urea nitrogen, HDLO high density
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