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Brachytherapy in Coronary Artery Disease
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Coronary artery disease is a leading cause of morbidity and mortality across the world. Percutaneous coronary
intervention has become the major technique of revascularization. However, restenosis remains a major limitation
of this procedure. Recently the need for repeat intervention due to restenosis, the most vexing long-term failure
of percutaneous coronary intervention, has been significantly reduced owing to the introduction of two major
advances, intracoronary brachytherapy and the drug-eluting stents. Intracoronary brachytherapy has been
employed in recent years to prevent restenosis lesions with effective results, principally in in-stent restenosis.
Restenosis is generally considered as an excessive form of normal wound healing divided up in processes: elastic
recoil, neointimal hyperplasia, and negative vascular remodeling. Restenosis has previously been regarded as a
proliferative process in which neointimal thickening, mediated by a cascade of inflammatory mediators and other
factors, is the key factor. lonizing radiation has been shown to decrease the proliferative response to injury in
animal models of restenosis. Subsequently, several randomized, double-blind trials have demonstrated that
intracoronary brachytherapy can reduce the rates of both angiographic restenosis and clinical event rates in
patients undergoing percutaneous coronary intervention for in-stent restenosis. Some problems, such as late
thrombosis and edge restenosis, have been identified as limiting factors of this technique. Brachytherapy is a
promising method of preventing and treating coronary artery restenosis. (Nucl Med Mol Imaging 2006:40(2):113-119)
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Fig. 1. The cellular/cytokine cascade triggered by angioplosty,
which leads to neoinitmal proliferation and thus restenosis
(modified from Rubin et al.'®)
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Table 1. Results of Published Human Studies Examining the Role of Catheter-based Intracoronary Brachytherapy and Radioactive Stents for Native Coronary and

In-stent Restenosis

Study of

Stent-

Follow-up Restenosis (%) Clinical events (%)
No.  in-stent Source Dose (Gy)  activily th
restenosis uCh (monfhs) - padiation Placebo  Radiation  Placebo
Randomized
SCRIPPS2232% 55 Yes s 26 - 36 33 64 50 79
WRIST?®29 120 Yes 192y 15 - 6 19 58 29 68
PREVENT?? 105 No 2p 0, 16, 20, 24 - 6 8 39 26 32
GAMMA-1? 252 Yes RS 30 - 9 22 51 28 44
STARTZO) 476 Yes °°sg°°v 18 or 23 - 8 29 45 19 29
INHIBIT®D 332 Yes ¥p 20 - 9 26 52 24 34
SVG-WRIST*? 120 Yes 192y 14 or 18 - 6 21 44 32 63
SPARE®® 187 No ¥Re 17.4 - 9 19 46 15 23
Non-randomized
Cather-based
Beta-WRIST? 50 Yes Py 21 - 6 22 - 34 -
Hoher et al* 28 No "®Re 15 - 6 12 . 50 -
BERT™ 23 No °°s:f°v 12-16 - 6 15 - 13 -
Condado et al*? 21 No 2 18-25 - 614 27 - 33 -
Verin et al*®® 15 No Py 18 - 6 40 - 33 -
Radioactive Stents
Aloiero et al.® 82 Yes %p - 0.75-3.0 6 52 - 52 -
“p - 3.0-6.0 6 4 - 43 -
%p - 6.0-12.0 6 50 - 52 -
IRIS™® 26 Yes %2p - 0.75-15 6 17 - 0 -
2w Ag e b 2o PR e ZHAB PO 3B%CE R 64%E T 92 A Bk
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WRIST (Washington Radiation for In-Stent Restenosis
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