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Treatment of Human Superficial Tumors by Ionizing
Radiation Combined with Ultrasound

Hidetoshi Kobayashi and Sadayuki Sakuma*
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*Department of Radiology, Nagoya University School of Medicine
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Short-term treatment (3 minutes) with low intensity (1.8 w/cm?) ultrasound was applied to
human tumors in combined treatment with ionizing radiation. Tumor regression was observed with
the dose below TDF (time dose fractionation) 40, and 50% reduction in tumor masses was observed at
doses with TDF 45 to 62, and the mean dose was TDF 52. Complete remission of tumor masses was
recognized with doses of TDF 62 to 113 in 9 of 10 treated lesions.

Five cases, with multiple lesions, were treated with controlled ionizing radiation without
ultrasound. Fifty percent reduction in tumor masses was observed with doses of TDF 74 to 113, and
the mean dose was TDF 86. Complete remission of tumor mass was not observed. Radioenhancement
ratio by ultrasound was 1.6 for 50% tumor reduction. Skin temperature was elevated to about 3°C as
measured by thermography, but intradermal temperature was not apparently elevated. Ultrasound
potentiates the effects of localized radiotherapy not due to hyperthermia but to the other factors.
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Fig. 1 Change of optimal density of chemical
dosimeters (KI-Starch System) exposed to ultra-
sound at various intensities for 1 minute
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Table 1 Effects of the control radiotherapy and the combined radiother-
apy with US on regression of intradermal metastasis

) i —— Control Cornbined Total
Primary Tumor adiotherapy S ———— R (TDF)
1. Breast 200kVp X-Ray = = 51 68 85
2, Breast 10MeV  Electron 113 i 51 113 113
3, Breast 10MeV Electron T4 = 45 4 113
4, Breast %Co Gamma-Ray 4 — 62 4 113
5, Breast 10MeV  Electron &5 - 45 62 85
6, Breast 10MeV  Electron -_ — 85
%Co Gamma-Ray 62 96 96
7, Breast 10MeV Electron 57 96 96
10MeV Electron 45 79 85
8, Breast 10MeV Electron 51 74 79

Average

46 52 82

PR*: 50% regression dose, CR**: Complete regression dose
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Fig. 2 The Relationship between the Tumor
Regression Rate and the Dose.
(@) Treated with Ultrasound and Ionizing Radi-
ation. (A) Treated with controlled Radiation
alone.
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