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Clinical Evaluation of Ultrasound
Hyperthermia System

Seiji Ono", Tetsuo Hirose?, Toru Shiba'/,
Koji Kuriya” and Katsushi Watanabe"

We studied clinically ultrasound (US)hyperthermia sys-
tem developed in Japan. The prototype system consists of a
power delivery unit (0.5MHz frequency)and a coolded wa-
ter bolus. The modified type has three frequency applica-
tors (0.5, 1.0, 1.5MHz) with a secondary bolus. Thirty-four
patients with recurrent or metastatic tumors located in the
shallow tissues were treated. Fourteen patients (Group I) were
treated with the prototype system and 20 patients (Group II)
with the modified type. In 13 of the Group II patients, alu-
minum-urethane shields were used to protect nearby bone
from overheating. The heating goal was 42.0°C for at least
30 minutes in the tumor’s center. The temperature was raised
t042.0C in 7 of 14cases (50%)and in 17 of 41 sessions (41.5
% )in Group L. In Group II the temperature was raised in 19
of 20 cases (95.0%)and in 67 of 80 sessions (83.7%). Re-
sponse rates were 50.0 % and 75.0% respectively in Groups
I and II. The incidence of side effects including burn and
ostalgia were 100% and 20% respectively in Groups I and
II. These results suggest that the modified US hyperthermia
system was valuable in clinical use.
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Table 1 Achievement-ratio of Target Temperature in Group I and II
Result
No. of Cases with MNo. of Treatment Sessions
Temp. above 42.0C with Temp. above 42.0C
Group I 714 17/41
(50.0%) (41.5%)
Group I 19/20 67/80
(95.0%) (83.7%)

Table 2 Accumulated Heating Time of Tumor in Group 1 and II

Result

Total No. of Case Heated for more than 30 mins

41.0= 42.0= 43.0=

Group I 2114 114 114
(14.3%) (7.1%) (7.1%)

Group 11 16/20 12/20 8/20
(80.0%) (60.0%) (40.0%)

Table 3 Temperature of Heating Surface in Group I and II

Result

Mo. of Treatment Sessions
with T max-skin above 50.0°C

No. of Cases with
T max-skin above 50.0C

Group I 714 8/41
(50.0%) (19.5%)

Group II 0/20 0/61

(0%) (0%

Table 4 Tumor Response of US Hyperthermia in Group I.and 11

Tumor Response

CR PR NC PD
Group I 3/14 4/14 714 0/14
(21.5%) (28.5%) (50.0%) (0%)
Group II 10/20 7/20 2/20 1/20
(50.0%) (35.0%) (10.0%) (5.0%)

Table 5 Side Effects of US Hyperthermia in Group I and II

% =

BEOEZAEREO —BE LT/ 8

ER84E3 H25H

Side Effect
Pain of Bone Pain of Skin Burn of Skin Other
Group I 9/14 6/14 6/14 014
(64.3%) (42.9%) (42.9%) (0%)
Group II 0/20 2/20 2/20 220
(0%) (10.0%) (10.0%) (10.0%)
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Fig.1

(A)77-year-old man, laryngeal cancer with
cervical iymph node metastasis. Tempera-
ture-time curve.

(B)Burn injury after hyperthermia
(C)CT image (Before treatment)

(D)CT image (After treatment)
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Fig.2
cervical lymph node metastasis.

hyperthermia.

(C)Right neck tumor (Before treatment)
(D)Right neck tumor (After treatment)
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(A)46-year-old man, hepato-cellular carcinoma. Temperature measuring points in the liver on CT. (B)Temperature-

(A)70-year-old man, pharyngeal cancer with

(B) Temperature-time curve during

(B)
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