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Combined Treatment of Radiotherapy and Local Hyperthermia Using
8 MHz RF-wave for Advanced Carcinoma of the Breast

Nobukazu Fuwa
Department of Radiotherapy, Aichi Cancer Center Hospital

Research Code No. : 610.9
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During the period from: January 1983 through September 1986, 13 patients with carcinoma of
the breast were treated with local hyperthermia combined with radiotherapy. Six patients were
inoperable advanced cases and the other 7 were recurrent cases. Local heat was applied with an
8-MHz RF-capacitive heating equipment, once or twice a week after radiotherapy, for 40~60

minutes per session.

Of the 6 cases with inoperable advanced lesions, 4 achieved CR and the other 2 achieved PRa
(80~1009% regression), and of the 7 cases with local recurrent tumors, 3 achieved CR and the
other 4 achieved PRa. As complications of the thermoradiotherapy, grade I-II skin burns were
observed in 9 cases, pain around the ribs in 8 cases, mild lassitude in 2 cases, persistent tachycar-
dia in 1 case and acute erosive gastritis in 1 case. It is worth noting that CR was achieved in these
huge turnors, which can not be controlled by radiotherapy alone.
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Table 1 Materials
Fresh cases
Treatment
Case Age TNM Stage  Histology = Tumor size(cm)
XRT(Gy) No.of HT
1 58  T3bN1bMO lla  Scirrhous 9X6x4 59.4 9
2 44 TdcNOMO b Cribriform 20x14 %13 74.8 13
3 49 T4bNIBMI IV Duct ca 13x12X10 70.4 10
4 52 * Scirrhous 1616 X 10 72.6 11
5 50 T4bN1bM1 v Scirrhous 10x 9 x5 70.4 6
6 48  T4bN2MO b Duct ca. 15X15% 8 77 10
*Inflammmatory carcinoma
Recurrent cases
Treatment
Case Age Recurrent site Histology ~ Tumor size(em)
XRT(Gy) No.of HT
1 67  Chest wall(OP. side) Adenoca. 9x8x4 44 9
2 68  Chest wall(OP. side) Duct ca. 9x5x%x3 44 10
3 56  Chest wall(OP. side) Adenoca. 12X 9 X 6 55 4
4 54 Opposed mamma Adenoca. 16X16X 9 57.2 10
5 69  Chest wall(OP. side) Adenoca. 6X4x2 69.3 3
[} 59  Primary mamma Adenoca. 18X12% 8 77 7
7 45  Central chest wall Adenoca. 8XT7TX5 77 7
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Table 2 Chemotherapeutic Regimen

Cyclophosphamide  100mg/day PO  continuous
500mg/
5-fluorouracil PUMEL DI 1/week x12
body
25mg/
Methothrexate T8IV 1/week x12
body
1 /
Vincristine mEel py 1/week x12
body
Predonine 30mg dl 20mg d2 10mg d3 PO
Tamoxifen 20mg/day PO  continuous

PO : by mouth DI: drip infusion IV : intravenous

HAERRE #4888 H15
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Table 3 Results

Fresh cases
Case Meanmax.temp('C)  Primary effect  Complication Clinical course
1 41.6 CR Skin burn I 37month NER*.
Pain
2 42 .4 PRa Skin burn I 14month NER,
Pain
Gastritis
3 43.0 CR Tachycardia 6Gmonth death
due to meta.
4 42.9 CR Skin burn II  fmonth NER.
Pain
5 44.0 CR Skin burn I Gmonth NER.
Pain
6 44.3 PRa Skin burn I 2month NER.
Recurrent cases
1 44.8 CR Lassitude 12month rec. 44month
Pain death due to meta.
2 41.9 CR Skin burn II  10month death
Infection due to meta.
3 41.1 PRa Skin burn II  4month rec.
Pain 28month alive
4 41.9 PRa Lassitude dmonth death
due to meta.
5 42.2 PRa Skin burn II  18month NER.
Pain
6 42.1 PRa Pain Smonth death
due to meta.
7 43.0 CR Skin burn I 2month NER.

*NER: No evidence of relapse
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Table 4 Distribution of time required for attaining temperature in the

center of the tumor

Maximum temperature

Time (Minute)

in the center of

the tumor Below15 15—29 30—45 Overd5 Total
Overd3.5 15 8 5 4 32029%)
42.5—43.5 12 6 4 3 25(23%)
41.5—42.4 16 6 4 6 32(29%)
Belowd1.5 4 11 2 3 20018%)
Total 47(43%) 31(28%) 15(14%) 16(15%) 109

Table 5 Factors in relation to tumor response

CR PRa
=" (n=6)

Overls 1 3

Max(igrm;:m tumor size 1515 2 2
Below10 4 1

XRT dose Over50 5 5
Gy) 30—50 2 1
Runthes of Overll 1 1

umber o 2

Hyperthermia 5—10 . .
Below5 2

Over42.5 5 1

Mean max. temp. 42—42.5 3
in the tumor 41.5—41.9 2 1
Below41.5 1
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Fig. 1 Pre treatment of case 1
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Fig. 4 Histological findings of the resected tumor
of case 1.

Fig. 2 Post treatment of case 1
A line indicates pre treatment tumor. B line indi-
cates post treatment tumor.
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Fig. 3 l h
A : Pre treatment CT scan of case 1. B: Post treat- '
ment CT scan of case 1. 3 : b
i‘ﬁ‘aa {

BEoZH 2 > RAFEMRYED, KB, P1g, 5
SO Grade 111 & HTE Lz, BE#14H A EE, : Pre treatment CT scan of case 2. B: Post treat-
MFREFERTH B, ment CT scan of case 2.
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Fig. 6
A': Pre treatment CT scan of case 3. B : Post treat-
ment CT scan of case 3.
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Fig. 7 Histological findings of the resected tumor
of case 3
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Table 6 Primary effect

Irradiation alone

Combined hyperthermia
(Stage I1Ib cases)

(Fresh cases)

CR PR CR PR NC
Max tumor
size(cm)
~7 0 0 8 1 1
~10 1 0 1 6 0
10~ 3 2 1 0 1

HEFN634E 1 A25H
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