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We have developed two new types of applicators for the heating of intracavitary or small superficial
tumors which could hardly be heated with conventional applicators, and have treated ten patients with
refractory concers by thermotherapy using these applicators in combination with radiotherapy.

The applicators developed operate at 2450 MHz microwave. One of them is a co-axial dipole ap-
plicator for the intracavitary heating and the other is a thin disc applicator for the heating of superficial
and intracavitary tumors. Phantom experiments have demonstrated the excellent thermal distributions
with these applicators.

Ten tumors included oral tumors 5, cancer of the uterine cervix 2, and each one of cancer of the
vagina, rectum and skin. Four of the 5 oral tumors were malignant melanoma, and 3 gynecological and
one rectal cancers were recurrent following definite radiotherapy. The gynecological tumors were
treated by intracavitary hyperthermia combined with high dose-rate intracavitary irradiation. Tem-
peratures of the tumor surface were maintained at 45—46°C for 30 minutes immediately after
radiotherapy once a week to a total of 3—5 times. The remaining 7 tumors received hyperthermia in
combination with external radiotherapy by Co y-ray or supervoltage electron beams. Temperatures of
the tumor surface were kept at 42.5—45°C for 30—60 minutes immediately after radiotherapy two times
a week to a total of 8—12 times.

Of the ten tumors, six (60%) showed complete regression (CR), three (30%) partial regression (PR)
and no regression (NR) was observed only in one tumor (10%). Four of the 6 CR tumors did not recur in
follow-up examinations ranging from 5 to 17 months. However remaining 2 tumors recurred 3 and 6
months after treatments. One of the 2 recurrent tumors appearrd in the deeper regions of the tumor
where effective heating could not be performed. Complications consisted of 2 burns which developed in
the vagina and the buccal mucosa.

Preliminary results suggest that newly-developed applicators are useful for the heating of in-
tracavitary or some superficial tumors.
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Fig. 1 Two types of newly-developed applicator :
co-axial dipole type, (right )
thin disc type, (left )
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Fig. 2

The structure and thermal distributions of the thin disc applicator.
(a) The structure of a thin disc applicator.

(b) The thermal distribution of horizontal plane in an agar phantom taken by
thermography. The graphs at the left side and the bottom give the temperature
profile along the vertical and the horizontal lines which are indicated in the
thermogram. One scale corresponds to 1C.

(c) The thermal distribution of vertical plane in an agar phantom taken by

thermography.
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Table 1 Clinical results of microwave hyperthermia by small applicators of a
co-axial dipole type and a thin disc type in combination with radiation.

Tumeor  Radiation Hyperthermia "
P . Local =
Ceasa Sex - sme. Applicator Histology size dose Temp. Duration Total o8 Fallow-up Complication
Mo Age  Treatment site (em) (Gy) ('c) (min) Mg,  response
recurrence from
Tl thin'gise  2%°° BEx25 30 43 ~44 50~60 B C.R  deep portion of rectum &)
anal region carcinoma Ime. after treatment
M gingiva A malignant . - SR i o
2 16 gingiva thin disc i 7.0x6.0 48 43 ~44  50~60 1 P.R alive with dizease =)
M wrist P~ SQUBMOUS - - o local recurrence =
4 86 wrist thin:dlisc cell carcinoma 3225 48 42543 50~ n =R Gmo. after treatment =)
F gingiva co-axial malignant - cancer death =
4 72 gingiva dipole melanoma 32x23 60 45 ~46 30 12 PE R Smo. after treatment =)
F soft palate co-axial malignant i -
§ 69  scit palats dipole el Araa 2.0x20 40 43 ~45 kL 10 P. R. failed follow-up =)
F uterine cervix co-axial squaMoUs ~ alive 1yr. 9mo -
6 T4 vagina dipcle cell carcinoma 40%30 45 45 ~48 80 8 =R after treatment =
M buccal mucosa P SqUAMoUs - o " metastasis
i 42 buccal musasa T dise cell carcinoma 9 < 25 6o A4S EAB| BRI 60 s i Tmo. after treatment hnm
F hard palate s malignant alive -
. 56  hard palate thin disc melanoma 38x18 68 4 -6 s0~60 12 450 Bmo. after Lrealment L
g F vagina co-axial SQUaMOoUS 20%15 12 45 ~45 30 4 R dead of lung metastasis burn
B3 vagina dipole cell carcinoma : ) g Smo. after treatment
F uterine cervix co-axial SQUAMGUS . " dead of lung meta o
11] 59 stump dipole cell carcinoma 1515 1% 45 ~48 a0 5 i 10me. after treatmont =)
C.f.: Complete regression, P.R.:Partial regression, MN.R.:No regression
o
-,
I'.‘- -
A

(a)

(b)

Fig. 3 A 42 year old male with an ulcerated tumor in the buccal mucosa (a). The
tumor disappeared two months after thermoradiotherapy (b).
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