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Angiographic Evaluation of Hyperthermic
Effect on VX2 Rabbit Carcinoma
Shuhei Ohtsuki, Masao Sako, Shozo Hirota, Yasuhiro Iwasawa, Hideaki Watanabe,

Mamoru Hase, Katsuro Hanaguri and Eiji Ueda
Department of Radiology, Kobe University School of Medicine
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Hyperthermic effect on the tumor vessels was studied on VX2 rabbit carcinoma at the lower hind-
leg. Angiographic and histologic observations were made before and after hyperthermia in 2 groups with
43°C and 41°C heating. Hot bathing was employed for the required heating of the tumors for more than
30 minutes.

Immediately after 43°C heating, angiography showed marked narrowing and occlusion of feeding
arteries as well as tumor vessels, with marked diminution of tumor stains. The histologic sections
demonstrated predominant vasuclar damages including dilatation, stasis, bleeding, intimal injury and
thrombus formations.

However, 7 days later, angiography did show neither narrowing nor occlusion, while tumor stains
were moderately diminished as compared to those of before hyperthermia. Histologically, minute tumor
vessels were decreased in number with accompanying tumor necrosis. The vascular damages seen
before were no longer remained, suggesting to be the result of recovery from the initial damages. In the
tumor group with 41°C heating, angiographic and histologic examination did not show any vascular
changes.

Conclusively, arterial damages after hyperthermia, though they are transient, will more or less
contribute to the therapeutic effect of hyperthermia as ischemic effect on tumors. The results also
suggested an important information to determine the period when chemotherapy or radiotherapy should
be combined with hyperthermia.
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Fig. 1 Arteriograms of VX2 rabbit carcinoma.
A: Before heating. B: Angiogram immediately after heating (43°C, 30min.)
shows narrowing (arrows) and occlusions (arrow heads) of feeding arteries. C:
Three hours after heating, the findings become to be more marked.
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Fig. 2 Histologic sections immediately after heat-
ing (43°C, 30min).
A : Stasis is shown within the tumor and sur-
rounding normal tissue. B: Rupture of veins and
bleeding (arrows). C: Intimal injury of artery and
vein (arrow heads).
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Fig. 3 Three hours after heating (43C, 30min.),
histologic section shows thrombus formation
within fine tumor vessels (arrow heads).
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