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Clinical study of combined radio-thermotherapy for radio-
resistant tumors

I. Clinical experience with microwave-induced hyperthermia in combination
with radiotherapy of superficial malignant tumors

Masahiro Hiraoka, Nariyoshi Ri, Kouji Ono, Takehiro Nishidai,
Masaji Takahashi and Mitsuyuki Abe
Department of Radiology, Faculty of Medicine, Kyoto University
Sumio Suyama and Eizo Yabumoto
Department of Radiology, Shiga Medical College
Akira Matsumiya
Division of Radiotherapy, Department of Radiology, Kawasaki Medical College
Toshifumi Nakajima and Yasuto Onoyama
Department of Radiology, Faculty of Medicine, Osaka City University

Research Code No.: 600.5
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Radioresistant tumor

Seventeen cases of superficial malignant tumors considered to be refractory to conventional treatment
modalities were treated by thermotherapy in combination with radiation. Heat was generated by a microwave
apparatus of 2450 MHz.

Fourteen cases which received complete thermotherapy were analysed and the following results were ob-
tained.

1. Intratumor temperature of over 41°C was obtained in all cases and teraperature of over 42,5°C was
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achieved in ten cases (71%).
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2. In five out of fourteen cases, both intratumor and adjacent normal tissue temperaturcs were measured

and intratumor temperature was approximately 1°C higher on the average than normal tissue temperature.

3. Phantom and clinical examinations demonstrated that effective heating depth obtained by this ap-

paratus was approximately 3 cm from the surface.

4. Of eleven cases who hadn't received any radiotherapy, five cases showed complete regression (46%),

three cases partial regression (27%) and no regression was observed in three cases (27%). Of three cases who
had received full course of radiotherapy, two cases showed partial regression (67%) and one demonstrated no

regression (33%).

It was concluded that this heating unit was applicable to the thermotherapy for superficial malignant

tumors.

Radiosensitizing effect of heat was suggested, however more clinical experiences are needed to evaluate the

definite usefulness of this treatment.
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Fig.

Thermal distribution of horizontal plane (a) and vertical plane (b) taken by thermograghy unmit.

The distance between two white arrows is 10cm.
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Table 1 Treatment site

Case No.
1. Fresh cases

0 =

Neck node
Breast
Breast skin met.
Lip
Skin
Skin axillary node met.
Parotid gland
2. Re-irradiation cases
Neck node
Total

OGO b b b e

—
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Table 2 Cases of incomplete treatment

Case No.

Hyperthermia

- . Primary site Treatment site | Reasons for l
. Sex ' Histology : local findings ! Temp. (°C) i incomplete treatment i
1 Hard palate 7 5r:m><\5 2cm ‘
- S | S — —— 40 intolerable to heat |
i 82 | M 5.C.C. i ﬁxed ne(k nod.a |
I $2 | Parotid gland | 7. 5cmxb 2cm 5
S e [ 11.5 intolerable to heat |
i 66 | F | adenotd cystlc ca. | prlmary site |
| £3 : Skin 12.5em x ch :
DI 0] o : 42.5 intolerable to heat
i 69 r F | S.C.C. fixed axlllary nlCIEI(
5.C.C. : squamous cell carcinoma
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3 [al4) %) 1 [@8i2.300-500rad @5 L, F+ DEFEE,
TBHHE X D 20~407) hndkd e & Wi 1T L iz,
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BB LI 2 O = F oL F — DWFHIC X B A
BT - 1.
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v -0 X% Fig. 3 1I0mT. xHIXTER
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EFITIL 2 Tehs o TIERI TR S, R ET
TE 146, 42.5°CEL Eo iRk 10fic DT
WHETH - fo. 2em ) LoERT, 4 FIEERE
BEZPITE L7cds, 95 16k 2.2em PR#C43.5
CETMBEITRETH - .

-] Coses of complete tregtment
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Tenperature (*C)

Fig. 3 Relationship between the temperature and
the depth of sensor inserted into tumor
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Ib) DEET, ML EeAE » MmAL
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Lic, FI2H2 14E 1 » BB, EMER S
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4. EIER

DMEBREE I X B BIFER & Uik llEsE 2 b
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o fc. FEGI 8 THW OBEMA B Uicht, Mg
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5 =

BlfE, AT o iR 3, WA, K
L% RETHE, W, 3k ~q 2 ey,
radiofrequency (RF) 4Ep ERE B RT
5%, Z05b, BT CERB LyrmET
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JERE' VR IEEAL 25 BRE S s &5 B 225
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T LT el iRTE S 2 L, 1
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After treatment

Fig. 4 Effects of thermotherapy in combination
with rodiotherapy on locally advanced breast
cancer,
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