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Fig. 1. Compensator of Oncological hyperthermia

U AEAE shgon, v
8L olels) RS g %EMEEJE
2GRN, BRA0 A9 3
fule] S HAAE W T B S0 28 2AE
gt

[‘S‘i
1o
o
o
Jo
offl
ok
=2
1o
ol
o

2, B9 ME & H

So] SAGHA R BAE O 2 LA R (EYH-

2000, Hungary)& A3l 25 Al3¥sl3 21 (Fig, 2),

2 BEO FHLEZAO olF) L& A|(TM-100, Onco—

therm Kft, Hungary)& A3l 4709 A 255 =74

} SAch(Fig, 3), 203] A& F HAAA| ER 53]9] =57
S Agato] Zl=ainy

1=
SAEE AYAATE ARSI oH, oule Zejod

o2 AFsIP), 42 3 em2] FAE 714 F 30,

Fig. 3. Four Measuring points of temperature

Fig. 2. Oncothermia (EHY-2000, Oncotherm Kft, Hungary)
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Fig. 4. Water phantom for Oncothermia
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Table 1. Comparing CCRT with alone RT
29%|2 HZZ(not used) 2UR|2 M2ZH(use Resin)
1(back) | 2(0FHHH) | 3(HHE2EY) | A(HHES) | device 1(back) | 2(0FHH) | 3(HHEZ2H) | 4(HHES) | device
start(pre) | 33.00 | 31.90 32.20 3460 | 3680  start(pre) | 3345 | 31.07 32.23 3519 | 36.80
5 min 33.87 30.08 32.64 37.63 40.30 5 min 33.87 30.08 33.22 35.97 40.40
15 min 34 45 30.52 34,42 3992 41,40 15 min 3423 30.28 34,60 3792 41.40
25 min 3473 31.44 36.09 41.47 42.10 25 min 34 45 3121 35.89 39.55 4210
35 min 34,94 33.45 36.87 42.47 43.10 35 min 34,57 32.67 37.59 40.87 43.10
50 min 35.01 34 41 37.00 42.79 4410 50 min 34.69 3413 38.29 41.42 4410
29%|2 M2EH(use Vaseline) 2UX|2 M2ZH(use Bolus)
1(back) | 2(of2tHl) | 3(HHEZ) | A(HHES) | device 1(back) | 2(0F3HHH) | 3(HHEZE) | 4(HEZ) | device
start(pre) | 34.05 33.03 32.66 35.60 36.80 start(pre) | 34,09 33.49 32.66 35,16 36.80
5 min 3432 30.74 34.58 36.78 40.30 5 min 34.09 32.44 34.59 37.28 40.30
15 min 34 .47 30.54 37.23 39.28 41.30 15 min 34.20 32.47 37.01 39.37 41.20
25 min 34,50 30.95 38.82 40.93 42.10 25 min 3421 32.85 38.55 40.86 42.10
35 min 34,57 32,13 39.65 41.94 4290 35 min 3425 33.70 39.05 41.40 42.90
50 min 34.59 34.04 39.73 4215 4410 50 min 3435 35.20 39.38 41.58 44.10
Table 2. Measuring temperature table in water phantom
ME 2= Z3(not used) ME 2= £%(use Resin)
HH 3cm 6cm EH 3cm 6cm
start 29.60 29.62 30,01 start 30.02 30.05 30.22
5 min 30.65 31.05 31.08 5 min 31.88 32.14 32.81
15 min 32,98 33.14 33.25 15 min 35.10 35.21 36.20
25 min 36,10 36.21 36.45 25 min 37.98 38.12 38.72
35 min 38.95 39.84 39.83 35 min 40.42 40.55 40.62
50 min 40.68 41,67 41,75 50 min 41.65 4215 4218
e 2= =X(use Bolus) e 2= =H(use Vaseline)
HH 3cm 6cm 2H 3cm 6cm
start 29.73 29.80 30.01 start 30.21 30.85 30.15
5 min 30.88 31.22 31.37 5 min 32.85 33.01 3372
15 min 35.69 35.87 36.72 15 min 3599 36.33 36.28
25 min 38.23 38.33 39.10 25 min 38.15 38.21 38.29
35 min 39.85 40,51 40.57 35 min 39.82 40.35 41,03
50 min 41,52 41.83 41.88 50 min 41,67 41,96 42.08
cm@] FAE AL = ok 3 cme| (HAC R 2EAS

Arolslo] HAMAS AM86HA] oS o] L
Aol v L =HstE 217 =451k

sk} WAY
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Table 3. Table of Paired t—test

Paired t-test
not used Resin not used | Vaseline notused | Bolus
Bt 8.1480 6.2280 Bt 8.1480 6.4240 Hat 8.1480 | 6.5460
A 0.0088 0.0155 A 0.0088 | 0.0962 =4k 0.0088 | 0.0132
wE 5.0000 5.0000 w55 5.0000 | 5.0000 w55 5.0000 | 5.0000
P(T(=0) &= A4 | 0.0054 P(I(=0) &% A4 | 0.0172 P(T(=0) &= 474 | 0.0097
t1AA S5 E4Y | 21318 1A RS A | 21318 1A G5 E4E | 21318
P(T{=t) 45 #% | 0.0108 P(T¢=t) &= A% 0.0344 P(T{=t) 45 % | 00194
71 GE A | 27764 1A S A | 27764 t 7)) k& AR | 27764
9.00
8.0d
7.00
6.00
son |
o
3.00
200
100
.00 not used resin vaseline bolus
Fig. 5. Temperature variation of four Measuring points
4 i A BAAIE AFESHA g - 2.0129] 45, g
Rg AHET S 12459 A5, vPARS) HS 154%,
WAAE g g we) wiEeke] SRl @ BRA AP 02650 Aol YALHF. 5). LEAL
346N 8] M5 42795 Aseladch g o ok BAHE Se) AR A Lwus) BaAE oga
A= 31904 AlESl 2F 34.415=714] SEgkem, 2 =A% (paired t test)s}H oM, =8} 13904 1.7
A2 ARSI 79 HlREehe] &= 35195004 2 478 A7 frelEEe] 7 0.0108, 0.034, 0.019
41,4274 AF53haL, uPR o] A9 3565004 42,15 = RF 7]4%ICHTable, 2). WES o]-88f 1491 &
E, SR B 35165004 41,5859 5ol A EAS ST Aiolld= 3 em ZoloA] HAAIE A
o, g HAAE AR RS A9 i 9R2 35195 SRA] 92 9] A9 20625004 41.67% 7R 54
oM Azt 2F 41425717 Asslon, EFA0] 7 o] A%, Eﬂx 4 9- 30,0504 42.15%, EFA)
- 35.16501]/\1 41,5855 715, HHAIRIQ] 73-9- 356500141 787 29.85=011A 41.83%, HMAIRI 9] -9 30.8591141 41.96
42,1559 455 715 H(Table, 1), 2= Ao 44 =] 2 i}%ﬂr Wch(Table., 3).

g & Aol 9)91.0m, E(back)dl] YT ZHA A
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Evaluation of compensator to reduce thermal sensation
in oncological hyperthermia

Department of Radiation Oncology, Korea University Guro Hospital

Yeong Cheol Lee, Sun Myung Kim, Deok Yang Jeong, Young Bum Kim

Objectives: Oncological hyperthermia is a treatment to selectively kill cancer cells by directly
applying heat to cancer cells or indirectly demage cancer cells. One of the most side effects of
treatment is burn that can appear on the skin. In areas with irregularities such as the umbili-
cus, the patient feels a sense of hot and treatment may be discontinued. Therefore, in order to
eliminate the irregularities of these areas, compensators are manufactured and measured to
decrease in temperature.

Materials and Methods: The temperature of the four sites (umbilicus, near the umbilicus, 5
cm below the umbilicus, back) was measured five times around the umbilicus in patients who
were treated at oncological hyperthermia treatment device(EHY-2000, Oncotherm Kft, Hunga-
ry). The temperature sensor (TM-100, Oncotherm Kft, Hungary) was attached to four sites and
the changes were observed at 5, 15, 25, 35, and 50 minutes after treatment. Compensators of
three materials were used(Vaseline, Bolus, Dental resin). The data measured five times were
compared for each compensator.

Results: The temperature change when the compensator was not used increase from 34.65
degrees to 42.9 degrees on average. The near umbilicus was changed from 32.20 degrees to
37.00 degrees, and the 5 cm below the umbilicus was changed from 31.90 to 34.41 degrees.
When the compensator material was inserted into the umbilicus, the temperature change
was measured as 5.42 degrees for bolus, 6.55 degrees for vaseline, and 6.83 degrees for
resin.

Conclusion: Using the compensator in the region where the irregularities such as the um-
bilicus, the heat sensation could be reduced. the use of a resin that can be customized not
only lowers the temperature but also significantly reduces the feeling of the patient. It will be
possible to reduce the heat sensation in the treatment and to treat it in a more comfortable
condition.

»Key word: Oncological hyperthermia, Compensator, Thermal sensation
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