Feasibility and Efficacy of Cryoangioplasty - Acute and Late Vascular Response to Cryo-treatment in Balloon-injured Artery
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Background: Process of post-angioplasty restenosis involves acute elastic recoil, neointima hyperplasia, and late vascular remodeling, all of which are responsible for subsequent lumen loss. Compared with burn wound, the freeze-produced wound contains less collagen, and scar contraction does not seem to occur in the healing phase, both of which are thought to provide favorable post-angioplasty vascular healing process. Accordingly, we evaluated the influence of adjunctive endovascular cryo-treatment on acute and late vascular response in balloon-injured arteries. 
Methods and Results: Rabbit iliac arteries were dilated with an over-sized balloon at 8 atm followed by cryo-treatment (-50°C) for 1 min. Luminal dimensions were continuously monitored by intravascular ultrasound (IVUS) for 30 min and treated segment was histologically analyzed 2hrs after treatment. On IVUS, cryo-treatment showed a remarkable acute vasodilatory effect without elastic recoil for 30 min of observation. Acute thrombus formation was not observed histologically. Morphometric analysis of rat carotid artery 2 weeks after balloon injury revealed 52% reduction in intimal hyperplasia even at medial fracture site in cryo-treated animals (p<0.01). Furthermore, no obvious negative remodeling was observed in cryo-treated animals in contrast to control animals. However, re-endothelialization, documented by CD31 staining, was deteriorated and occlusive thrombus were seen in 2/12 (16%) rats 2 wks after cryo-treatment. 
Conclusion: Intravascular cryotherapy has favorable properties, providing an acute vasodilatory effect without elastic recoil and inhibition of intimal hyperplasia without negative remodeling. Thus, cryoangioplasty, adjunctive cryo-treatment following balloon angioplasty, may be a promising stent-free technology to reduce post-PCI restenosis. Further studies are necessary to establish optimal cryo-treatment protocols to avoid late thrombotic occlusion.
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