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Summary

Various type of 25 refractory tumors (16 : shallow-seated tumors, 9 : deep-seated tumors) were treated
with radiotherapy and RF capacitive heating using HEH-500. Heating state, acute toxity and clinical
result were analysed as follows.

Mean maximum intratumor temperature over 42°C and 41-42°C could be obtained in 9 (36%) and 8
(32%) respectively. Bulky shallow-seated tumors in the flat portion were capable of getting good heating
state. But the temperatures of deep-seated tumors in the pelvis and lung could not be reached 42°C. In
the rugged portions such as neck, supraclavicular region and chest wall after radical mastectomy,
heatings tend to be unstable due to complaining of hot spot. The frequency of painful hot spot which was
the cause of power limiting factor decreased from 81% to 41% by using large water bolus. Acute toxicity
occured in 15 cases (12 : burns, 3 : subcutaneous indurations). There were no serious complications.
Tumor response was evaluated by tumor shrinkage and complete responses were observed in 28% (7/
25), partial responses in 40% (10/25) and no responses in 32% (8/25). Therefore the heating device (HEH
-500) is thus suitable for heating of shallow-seated bulky tumors. It is considered that further improve-
ment of applicators and boluses and increasing power of machine are necessary in order to heat deep-
seated tumors and other various site of tumors properly.
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Fig.1 13.56MHz Hyperthermia System (HEH-
500).

a  RF generator and control box

b Electrode and water bolus

¢ Thermometer
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70y HEAESRE (N4 ) -5 1T-18) Number
& AR PTIREE £ HUE L e, TREIER 3 B Total patient 2
CT PEEWEET IS ARAL L, HBRIA 2 Male 13
- . . ‘emale
REBIITTRERBDELHERAL, BEXYY Mean age 56.5 y/o
— 7 I = Pi=) N=i Il =2
EBE S ;bgﬁi%lﬂ@mfﬁfﬁﬁi% WE L Primary disease
fo. BiRE 2 PIEEHEFEET CRHAZITL, B Colorectal ca. 5
e Breast ca. 6
VB S > I
LTREBE L DRIAL, FEEETREBEN fynecologic ca. g
[— ung ca.
%U}\bf:. 77]) }7_—57%321“\&[3%%&%5@52%2% Soft tissue tumor 2
H O E b F L, 8 Clinical Gastric ca. !
) B Bile duct ca. 1
Temperature Monitor TM 4 (¥ > % —7 v 7 # Thyroid ca. 1
B) TT5 IR 10 9T L ICHE LB RREERE Skin ca. :
MRk L 72, Histology
N e . > N SONIRTUON Adeno ca. 16
3. WEHE | HOHOAR AR IS T Squamous cell ca, 0
MV V=7 v 27X, 7vannh, V=7v Sarcoma 2
unknown 1
Table 2 Summary of Cases
Site Case Primary Size Histology Radiation No. of Mean Max. Response
lesion (cm) (Gy) hyperthermia  temperature(°C)
Neck 1 neck 9x8x6 sg.c.C. 70 7 39.8 NR
2 larynx 8x6x4 sg.c.c. 60 6 40.0 NR
Supra- 3 breast 2x2x2 adeno. 70 6 41.6 CR
clavicular 4 breast 2.5x2.5 adeno. 76 5 42.0 CR
region 2.0x2.0
5 breast 4x4 adeno. 58 8 41.4 PR
6 rectum 2x2, 1.5x1.5 adeno. 67 7 41.7 CR
1.5x1.5, 1x1
7 tonsil 3x3 $Q.C.C. 60 8 42.2 CR
Chest wall 8 breast 3x3.5x3 adeno. 70 7 40.5 CR
9 breast 5.5x9 adeno. 64.6 3 40.8 PR
10 bile duct 10.5x9x6 adeno. 60 6 45.4 PR
1 skin 12x14 adeno. 64 10 39.0 NR
Lung 12 lung 6x6x6 unknown 70 4 40.9 PR
13 lung 8x8x6 sg.c.c. 70 8 40.7 PR
Abdominal 14 soft tissue 7x8x4 M.F.H. 70 7 42.5 NR
wall 15 stomach 7x4.5x4 adeno. 60 12 42.0 PR
16 rectum 10x10x8 adeno. 60 7 44.3 PR
Groin 17 rectum 5.5x7x4 adeno. 60 6 42.0 PR
18 colon 4x5x4 adeno. 29 7 45.9 CR(ope)
19 vulva 6x4x3.5 sq.c.C. 65 8 41.2 PR
20 ovary 8x4x3 adeno. 55 7 43.0 CR
Pelvis 21 rectum 10x12x10 adeno. 46 9 39.7 NR(ope)
22 rectum 5x6x3 adeno. 60 10 41.1 NR
23 sacrum 5x7x3 rhabdomyosarcoma 32 5 40.5 NR
24 cervix 4x4x2 sq.C.C. 50 6 40.0 PR(ope)
25 thyroid 7.5x9x10 adeno. 46 6 41.8 NR
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Fig.2 Relationship between size of tumor and mean
maximum intratumor temperature.
® shallow-seated tumor
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Table 3 Heating state and Acute Toxicity

No. of | Heating Mean maximum . Pain . Subcutaneous
Site . Stability - - Blistor | .
tumors times | temperature(’C) without With Total induration
bolus bolus
Neck 2 13 39.9 poor m 5/6 12/13 1/2
(39.8 - 40:0) 92%
Supraclavicular 5 34 a.1 poor 12/14  8/20 20/34 3/5
region (42.4 - 42.2) 59%
Chest wall 4 26 40.9 fair - 13/26 13/26 3/4
(39.0 - 45.4) 50%
Lung 2 12 40.9 fair 44 U8 6/12 | 172
(40.7 - 40.9) 50%
Abdominal wall 7 54 43.1 good 13/14  12/40 25/54 4/7 31
Groin (41.2 - 45.9) 46%
Pelvis 5 36 40.6 good 16/24  6/12 22/36 0/5
(39.7 - 41.8) 61%
Total 25 175 52/63 46/112  98/176| 12/25 3/25
83% 412 56%
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Fig.3 Case 16. Rectal cancer
a : The straight line in the pretreatment CT
scan shows the track of thermocouple
probe
b : Temperature profile

C : After treatment

(46) - 124 —



Jpn. J. Hyperthermic Oncol. 4 (2] 1988

42

38
4

—fat , muscle

tumor
1

13111

HANA =4 — 375 4 (2) (FEFI634F)

0

1 2

3

4icm

distance from skin

Fig.4 Case 20. Ovarian. cancer

a

: The straight line in the pretreatment CT

scan shows the track of thermocouple

proble.

: Temperature profile

: After treatment

— 125 — (47)



Jpn. J. Hyperthermic Oncol. 4 (2) 1988

HANA =4 =375 4 (2) (BBR634F)

Table4 -1 Relationship between Size of Tumor and Primary Response
Size
(cm) <3 3.0 - 5.9 6.0 - 9.9 >10 Total
Response
CR 1 5 1 7(28%)
PR 2 6(2) 2(2) 10(40%)
NR 5 3(2) 8(32%)
Total 1 7 12 5 25

Table 4 -2 Relationship between Intratumor Temperature and Primary Response

Mean
Maximum Poor Fair Good Total
temp.(°C) (<41) (41-43) (>43)
~ Response
CR 1 4 2 7
PR 4(1) 4(1) 2(2) 10
NR 4 4(2) 8
Total. 9 12 4 25

¢ ) Number of tumors increased low density area by CT evaluation
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