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Computerized processing of temperature data in hyperthermia was attempted for the quantitative
evaluation of the treatment. Temperatures in the tumor and surrounding normal tissues were measured
by copper constantan thermocouple probes and recorded on the chart-recorder. Temperature data were
stored in the floppy disc by tracing the temperature curves. This system provided us mathematical
parameters of the temperature data (maximum, minimum, median, average, standard deviation) and
made it possible to describe the hyperthermic treatment quantitatively.

Furthermore, the equivalent time, by which heat exposure was converted to time at reference

temperature, was introduced to evaluate the treatment sessions.
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Table 1 a) Frequency distribution. The change of
temperature was recorded with the passage of
time and stored in the floppy disc as data of
every one minute. The frequency distribution of
the data was displayed at intervals of 0.5C.

Number Lower Limit Upper Limit  Frequency
1 36.00 e 36.50 0
2 36.50 e 37.00 1
3 37.00 oo 37.50 0
4 37.50 e 38.00 1
5 38.00 e 38.50 2
6 S8.500 [ eiees 39.00 2
7 39.00 39.50 0
8 39.50 40.00 2
9 40.00 40.50 1
10 40.50 41..00 2

11 41.00  veeee 41..50 0
12 41.50 oo 42.00 2
13 42.00 42.50 2
14 42.50 43.00 17
15 43.00 43.50 22
16 43.50 e 44.00 0

Class Interval=0.50
Number of Class=16
Number of Data=54

Table 1 b) Parameters of the hyperthermic treat-
ment. The stored data were mathematically
processed and the parameters of the hyperther-
mic treatment (maximum, minimum etc.)were

obtained.

Data No. 1 2 3
Maximum 43.4529  42.2265 42.1880
Minimum 35.8449 32.8819 33.1224
Median 42.7213  41.8279  41.2924
Average 41.7885 40.7804  40.5530
Standard deviation 2.07829 2.23296 2.10382

(temperature C)

1427—(71)

4) BEHRD T £ — 2fH (maximum, mini-
mum fE7c &) TH 5,

Table 1 3IRELALBEF— 2% 7V v b7
F Licd @ T Table la (XEEHBRAE S 135
REF RO EH 4, Table 1b iXfEE L+ & O
I O RIIEREAEE 2 Sk 5 REwRD <5
A= ZERRT, 2% ) OWERIIBEETRIE A
T42.5CLL E43.0°CRIG 17406, 43.0CLLE,
43.5CRMC22H MR L= = &iciz b, maxi-
mum 43.5°C, median 42.7°C, average4l.8Co»
MBETR - ERTES, FREEHEHBR2 4
A RERERTAERL2.2C, 42.1CE
A, (TableliZavEa—2LbF Vv b7 b
SRICHDHEVEY) LT DTHB)

4. & =

Hyperthemia D&EHHR % FHili 3 5 7= b 13,
FEROEREF ML RRT H 2 & THREREYE
B 520 &, BEPORERELY 2 55%
RO REM AL ETH B, T OFHl O ZRE & 72 5
RENETERFEET CHYBRENCE <« Dl
ERBHHIDER TR, FaldfE. =2
VAR Y 2 VRRENTBIEL, R OEGRE
BIEHRTEEL LAY, 2L CBLhREESEY
2V — 2 NBTHE Lk W REERORS
EARELELREAD T 2—2% KD
Hyperthermia B heat dose #ZEB, L 7-,

L &L heat dose iHRE LB &5 250
HF2RH 0 BEEA T MENEE L <, FERLD
My <A TivibhTv 5 X 5 s g5
2 HHEB I CERIC L CENRD BV )
EYFER TR IEBCANDLELRDB, FC
T, MEOH I 55RO0E 2% L equiv-
alent time at 43°C & \» 5 4% F\» heat doge %
FRLLD, 2 h Ry HL—FEORE (2=
TIX43C) TR o EHEL L &, EBED
IEAZ OREWCBRETH L ED B ULOREIC
HETENENIELHTHE, Bxid, 43CH
ETHEEY 1°CLR IR % & MBI KL T
FA—OEYRIEEB S L, 43CTHRETREEMN
1 CTFRET 2 EMEBRES A REBRECHD LRE
LEtE L,



1428—(72)

Equivalent time at 43C = 1§l Yi

{Yi=AtX 2 (=43 (£(i)=243°C)
Yi=AtX 4 -63-1) (£(3) <43C)
At: fﬂ—’%ﬁ Guin)

@1 FB O At IKF1T 5 BEREE (C)
Yi: At X (AR R EE)

D% b EERMAY At (min) &S At
CrhZhEWFMNRWIEEZ N2 (=Yi), 451
7o b DA equivalent time at 43°C &7 5%, BE
Hyperthermia 3G ElREERFCcE AR D
equivalent time # LA Z itk b, ThEFho
BECiER X b EBS 2 bRt heat dose 24
FHTE 52Tk equivalent time &
HT LY EBRBEACKTAERF TS 2 bh
7c total heat dose BTk 5 = L AR, &
BN T FHM A TIBE & i b L& 2 e,

Lo LEEIREYICLRE OF Vv ic X D5 1
ZHBIPHEC I TH LT, EHAS L EEE
ML DBEEIC X BRIGOE, HEHHGEE L DB
BB« OMBARD Y, X LIERNER,
BRE T O CERNSR L o2 ER S 4
E2pD, ¥SEOY AT ATIEMBEE, B

HARFERARFSMEE H43%  F128

FEHEEE L 2 v & a— 213 off line THot
5, Zhb¥on line TS & TF— 2 DAE
MIYDAL-XETgY, ava—-21C)k 5{RE
DaVhr-AdAfELEREbDLEL SRBEE
BEFTh B,

X oM

D MEILEEA, RBEI, HIIEZES, PBES,
o=, N B, PRS2 B4 Radio-
frequency Inii O fg A — 4 AR EERIE % iz
— IR, RERBRE:, pp. 270—282, 1982

2) Dewey, W.C., Hopwood, L.E.,, Sapareto, S.A.,
Gerweck, M.S. and L.E.: Cellular Responses
to Combination of Hyperthermia and Radia-
tion. Radiology. 123 : 463—474, 1977

3) Hall, EJ.: Radiobiology for the radiologist.
2nd Edit. pp. 323—348, 1978, Harper & Raw,
Hagerstorn, Maryland, 1978

4} Overgaard, J. and Suit, H.D. : Time-Tempera-

ture Relationship in Hyperthermic Treatment

of Malignant and Normal Tissue in Vivo.

Cancer Res. 39 : 3248—3253, 1979

Sapareto, S.A,, Dewey, W.C.: Thermal dose

determination in cancer therapy. Program and

Abstract of 2nd NAHG Meeting. 27, 1982

6) YI%sHE, B IEX  Thermal Dose O#&iz—>
T, Hyperthermia Radiation & Chemicals
13:16—19, 1983

L

5

L)




