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[Abstract] Objective To investigate the feasibility of percutaneous transluminal angioplasty by using
sub - hyperthermia balloon or freezing - balloon in experimental animals, and to discuss the optimal thermal
parameters. Methods Six pigs with atherosclerotic stenosis were used in this study. The pigs were randomly
divided into three groups: group A, B and C. The percutaneous transluminal angioplasty by using sub -
hyperthermia balloon or freezing - balloon was employed to treat the stenotic arterial segment. Sub -
hyperthermia balloon (42°C - 50°C) dilatation (10 min) was used in the pigs of group A, while sub -
hyperthermia balloon (42°C - 50°C) dilatation (20 min) was adopted in the pigs of group B. For the pigs of
group C, freezing-balloon (~10°C) dilatation (2 min) was conducted. The thermal energy was introduced into
the target vessels by using balloon that was filled with liquid medium of certain temperature and nitrous oxide

gas under fluoroscopic guidance and the temperature upon the target vessel’s wall was monitored by high

sensitive intra - cavity temperature measurement
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system. Angiography was carried out just before
the animal was sacrificed. The specimens were

collected and sent for pathologic examination to

&

observe the vascular reaction to sub -
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hyperthermia and hypothermia. Results The arterial transverse section areas in group A, B and ¢ were
(263 653.76 + 251 422.46) um?, (348 123.68 + 199 871.47) um® and (260 960.68 + 141 244.12) um?,
respectively. The arterial transverse section area of group B was significantly larger than that of group A as
well as of group C (P =0.003 7). The intimal smooth muscle cell numbers microscopically determined under
high magnification in group A, B and C were (289 + 34), (330 + 105) and (232 + 66) respectively, and
the luminal stenosis indexes in group A, B and C were (0.49 £ 0.18), (0.78 + 0.17) and (0.57 = 0.19)
respectively. Both the intimal smooth muscle cell numbers and the luminal stenosis index of group B were
higher than that of group A as well as of group C(P = 0.000 1). The arterial medium areas of group A, B and
C were (545 198.09 + 64 574.07) um?, (543 880.64 + 66 129.98) um? and (640 743.85 + 262 858.74) um’
respectively , and the neointimal areas of group A, B and C were (178 497.16 = 83 903.75) um?,
(84 640.09 + 55 330.06) um?* and (263 897.40 + 268 037.66) um? respectively. The sizes of the two areas of
group C were larger than those of group A and group B (P = 0.000 1). The intima-to-medium area ratio, as
an indication of the degree of intimal proliferation, of group A, B and C was (0.34 + 0.19), (0.16 + 0.10)
and (0.42 £ 0.50) respectively, while the intima hyperplasia index of group A, B and C was (0.25 + 0.11),
(0.13 £ 0.07) and (0.24 + 0.19) respectively. The above values of group B were significantly lower than those
of group A and group C (P = 0.000 1). Conclusion The local application of sub-hyperthermia and the
hypothermia can effectively inhibit the proliferation, migration and secretion of the vascular smooth muscle
cell, therefore the long - term re - stenosis rate after angioplasty can be possibly reduced. The optimal

temperature is 40°C to 45°C, and the recommended dilatation time is 20 min.(J Intervent Radiol, 2013, 22.

663-669)
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