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Preliminary result of combined Hyperthermia
(Cancermia GHT RF-8MHZ capacitive type)
with Radiotherapy or Chemotherapy

in unresectable advanced malignant tumor
—An analysis of clinical response in 110 patients—
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Kosin Medical College, Pusan 602-702, Korea

=Abstract=

110 patients with unresectable advanced malignant tumor treated with the
combined hyperthermia and radiotherapy or chemotherapy at Kosin Medical
College and Medical center between April and December, 1992 were analyzed
in short period of time with aspect to the local control rate, complication and
factors related with hyperthermia.

The anatomical sites treated with hyperthermia were head and neck(12 pa-
tients), chest(13 patients), abdomen(50 patients) and pelvis(35 patients).
Among 73 patients received radiotherapy, 62 patients(84.9%) were received
hyperfractionated radiotherapy(135c¢Gy/ Fr. 2 times/week) with 4—6MV X-
ray. Among 39 patients received chemotherapy, 21 patients(53.8%) were inje-
cted 5-Fluorouracil with Interferon regimens and 18 patients(46.2%) with Ad-
riamycin. Cisplatin and Etoposide regimens. Hyperthermia started within 30mi-
nutes after radiotherapy. 2 times/week, 40— 60 minutes with total 4 —13 times
(average : 8 times) in combined with radiotherapy, and 5-Fluorouracil (5-Fluo-
rouracil with Interferon regimens) was injected simultaneously at day 1, 6,
and day 1, 8 with Adriamycin (Adriamycin, Cisplatin with Etoposide regimens)
in combined with chemotherapy.

The overall local control rate (CR+PR) was obtained at 6 months after
treatment was 64%(CR 17% / PR 47%). Local control rate by combined hyper-
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thermia with radiotherapy was 76%(CR 24% / PR 52%) and 41% by combined
with chemotherapy (CR 3% /PR 38%)

Hyperthermia combined with radiotherapy had showed superior results than
combined with chemotherapy and the intratumoral temperature more than
40.1C and/or hyperthermia number(time) more than 8 times had high local
control rates. The most common complications by hyperthermia were mild
or moderate skin burns with pain and most serious complication was subcuta-
neous fat necrosis. The factors influenced to result of hyperthermia were intra-
tumoral temperature, number(time) of hyperthermia and treatment modality.

From above study we concluded that hyperthermia combined with radiothe-
rapy or chemotherapy might be better treatment modality for increased local
control and palliative effect in unresectable advanced malignant tumor with/wi-
thout intractable pain.

Key words : Hyperthermia, local control rate, complication, factor related with

hyperthermia.
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diotherapy) % %A X824 (Chemo-
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E7bssHA R ot 4 &4 11073
efA 2EaFH A X5 A
215 -8 3% (combined treatment of Hy-
perthermia with Radiotherapy or Chemo-
therapy) & o8 25 24ES 173}
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AR A5 9 FggA X5 E H 88
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22 ZZAHH pofractionated radiothe-
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1%, 2% 1%) 29832 MAMKIAESF 30
ol Azt e FAAANgSE FA
o (Simultaneously) A &3tHth 2EA =
7}(Hyperthermia machine)®l 7% 8
MHZ 253 §27t43 7]7]1(Cancermia
GHT Radiofrequency 8MHZ capacitive
type) D29 (Fig. 1) F 23] & 7|F 0.2 4~
1338712 2837 FFem(FHT 83]) 1
312 g 9] AIZEE 40~60801AUT 28
Al 37 g SIS 2EA R 7]
o 218 o] \¥ 7z} (precooling or pretreatment
cooling) (Fig. 6) ¢F5~10E8 = 3ttt
2889 AlRA] HFHAI(CT scan)
T A7) H DA (MRD A3 382
% (subcutaneous fat) 2] 57| (thickness) 7}
25cmoldE e #xle 25 AJAIZTH
L =372 copper constantans®EE 2
=ZA71(E471%, Thermocouple) 2 7
g4 FRRo 7 Ao (Fig 2), F
A5 (Head and Neck)ZFdlA= 18
Gauze Angiocatheters Z¥Hs} 9 &
dzA i g Eel AYF 2ES
B 71(E3471°%, thermocouple)-S catheter
Wz Asty =23 e 9 (Fig 3),
F 5 (chest) ¢} B-F (abdomen) ZdAAM=
Levin tube(Nasogastric tube) & 2 & 42
AR} FLEF FHeveD ) HF=A (2]
T, ol AU += 253547 (Thermo-
couple) < L-tube| 2 41313t 7t Ao 2
2=Z3E 9 H(Fig. 4). 12| FHHY
(Pelvis) F %l A& plastic tube, 18 Gauze
Angiocatheter, 3% tube(Rectal tube) %
Foley catheter® &2t FT%U, A4=4%
9, AR g oy AYF E101%
(=371, thermocouple) S tube =
Aty 228 ESH}AN(Fig. 5). &<F
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st X m3be WS Table. 13 24}
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Fig. 2 Computerized graph of intratumoral temperature distribution during Hyperthermia
40 min.
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Fig. 3 Hyperthermia in malignant tumor of Head & Neck
(Lt. tonsillar carcinoma, T4)
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Fig. 4 Hyperthermia in malignant tumor of abdomen(gastric carcinoma)
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Table. 1 Method of combined hyperthermia with Radiotherapy or Chemotherapy

Day 1 2 3 4 5 6 7 8

FI 5Fluorouracil t * * * * 4 * *

Interferon t * 1 * * t * *

Chemotherapy+ Hyperthermia t * * * * t * *
Hyperthermia Adriamycin 1 * * * * * * +
Cisplatinum * t * * * * t *

Etoposide * * * t t t * *

Hyperthermia t * * * * * * t

Radiotherapy + 1 + 1 t + * * 1
Hyperthermia + * * t * * * *

° Chemotherapy+ Hyperthermia

. FI regimen : Hyperthermia+ 5Fluorouracil(5FU 500mg+ 5% D/W 500ml iv dripping)
EAP regimen : Hyperthermia+ Adriamycin(ADR 40mg iv bolus)
* [ Rest in radiotherapy, Hyperthermia or Chemotherapy

2% 88 (local control rate)d BF
(Response) 2 A& F 67] €0l FHE XA}
g on 943, WA 8 H (CT scan, MRI,
Esophagogram, UGI series, Barium enema,
Endoscopy, etc) 2 Wel8tA ZHALE ¥
3ttt olw A SABI(CR, TU
+4), FEZH (PR, 50%°1%d FFa719
Za) 2E)a v @) == FiH8-(NR, 50
%olste] FT¥A7) A Ev Z7) WE)
A= AEhog FEIYT

g2 =

LFae ANERAEZ = EX(Abdo-
men)”7} 508 (46%) 2.2 71 wton th
SO0 2 R (Pelvis), 5% (Chest), F3 %
(Head and Neck) <=0l Uth F4E ) ¥
© ¥4 F4(Gynecologic malignancy)
o] 26%5(23.6%), ¢ (Stomach cancer) ©]
243 (218%)22 714 &2 ¥xE ¥y
on vdgozy F3Y F%(head and
Neck cancer), # & (Pancreatic cancer),
27} (Rectal cancer), % (Hepatoma),

#H < (Lung cancer) 2 f¥%(Breast can-
ce)TolAth XEWPo2e WAMIAE
o 2g8ayS % &3t (Radiotherapy+
Hyperthermia) X &% #°] 71%H(65%),
gAAA g 2E22HS HPIH(Chemo-
therapy+ Hyperthermia) ¥°] 37%(34%)
olgtt 23&A EFE B MY (adeno-
carcinoma)©] 55%(50%), HPFHYL
(squamous cell carcinoma)©] 409 (36%)
Fon tg0 2= 2t (Hepatocellular ca-
rcinoma), ¥ (infiltrating ductal carci-
noma)T oAt HAM RFEE HEEEA}
(Hypertfractionated radiotherapy)”} 629
(56%)2 7}4 g%ow vt X g9 $
A FTEFER 44 g2 A ZARIY
o FARS HE e, A=, ¥4
Ik 2 AR FHAFE 6500~75
00cGyBE ZAM3IRon B2 FG(dY,
AZL, Y, 2= AME 4050~5400
cGyY FFS ZABIA D (Table2 ). &
YA FHU, THFFY € BARH(F

2 FH EFFHAHM 3HE L= (tem-
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perature) & AHEA(HLELE, average
temp.) 40.1C~42C7} 53%(48%) 2.2 7}
A @oron] 42.17C0]/de] 328 (29%) 1%
I 40Tol3tE 25%(23%) ol HAtt 7H&
314~ (time/number) & 43]0]3}7} 467 (42
%)l ¥ 3, 5~7317} 33 (30%), 8~123]
7} 30% (27%) ot ER% x4 7t
&35 2§oM BE (42C, (837}
535 (48%) 0.2 7}F wskow 242TC, (8
317} 269 (24%), (42T, 28317} 247
(22%) 2l 242TC, 28317F 7%(6%)
FolAH(Table. 3).

298 FT 43R, WA F W
8t ¢l Z4 x84 (local control rate, CR
+PR)S AHHEYE 110F9 x5 S48
A(CR)= 197 (17%), +E#(PR) = 52
H(47% ez HA FAXEE(CR+PR)
(H4F 50%0142 #HE B 1)< 64%
(719) 2 Jepger vA#s] 2 Fuks
(NR)E 399%(35%)% A3t (Table .
4). Ag¥Eo) g FAXNEES KA W
AP 5ol s LS 719 17
B(24%)°] SABHNE Y, 37H(52%)
o BEAFHE Bo FAXNFE(CRHPR)
& 76%(54%) Rom #FA g 24
8¥E HEd 37EFTAME B 1%
(3%), -2 144 (38%) 22 TAXR
£ (CR+PR)°] 41%(15%) 22 WA 3
B9 &EUS WA P & 2HE
B AL ¢ F URHTable. 5). 53
AZY B2 108504 PAAXNESG &
deye #HLd 34 FAXEL(CR+
PR)°] 66%(2%)Z (CR: 33%/1%, PR
33%/1%) FAAXNTY} L8PS 8T
799 ZFAXNEE(CR+PR)  14%(1%3,
only PRETE 2 Z#HE 23on 4
A 24BFo T WA 5 2B
He Wed £ F2XNEE(CR+PR:
100%/48)0] FLAXF] 22 H L

28 7o ZA2&(CR+PR: 50%/10
)BT 953 & AHAE BAFAS S

A]
X
E=3

u =2

4 4 Ut HAxFAE ERo @
IFAaXNFESNNE UHFZHAEYS &2 79
(18%)°] ¢AA3, 25%H(63%)°] T3
S BP o (CR+PR=81%/32F) A
2} 558 Fol= 108 (18%) 0] T3,
2274 (63%) 0] -2 & E RHG(CR+PR
=58%/32%) (Table. 6) =E8HA F%
W, 2439 2 FAZAYAA ST &
Lo }E ZA2N 8L HA(HTLE) 40
Tolste) &5 2 2 Y 25%F 4% (16%)
o] $AAS, 108 (40%) 0] FEFHAE B
Ao (CR+PR=56%/14%) 40.1C~42
Y exg 234 539FNAE 12%(23
%)o] SAAS 248 (45%) 0] F-EHHNE
BA1(CR+PR=68%/36%), 42.1Co]"%
ol exg 234" 329 FAA= 3H(9%)
o] SAF, 18%H(56%)°] FEIAE B
At (CR+PR=65%/21%)

2gayel 7te3lgo }E FAXESE
< B 737t 8~1231% 30% #AF
129 (40%) o] ¥ABHE BH 15%(50
%)o] REHNE Bo(CR+PR=90%/27
W) 7 L FAANEEE HYoH 5~7
3¢ 338 @AFo)= 5%8(15%) 0] FAH
8], 208 (61%)°] FE#AINE B (CR
+PR=76%/25%) 2E8Y¥A &3 &
T8} 73S E 23S TAXEES Y
T3 BE 2AY 227} 40C~42To]HA
74857t 830l Al #(24%)NA 7HE
o ZANELS BELS ¢ & I
(CR+PR=88%/21%) 121 42TCe]}9]
L5 E fA & g3loj S 7h2d #(7TH)
NHE e FANELEL B FASE
&t 2= 91t (Table. 7). 28U A &<
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Z2]) ]| & (fractional radiotherapy and in-
tracavitary(interstitial) radiotherapy), 2l
WA Ak X &.(high LET radiotherapy).
FHNE R FUA A F(intraarterial  che-
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Table. 2 Patient eligibility I.

Factors

No. of patients(%)

Primary tumor sites

Head & Neck 12(11)
Chest 13(12)
Lung 8(7.4)
Breast 5(4.5)
Abdomen 50(46)
Stomach 24(21.8)
Pancreas 10(9)
Liver 9(8.2)
Biliary tract 327
Colon 2(1.8)
Lower esophagus 2(1.8)
Pelvis 35(32)
Gy tract 26(23.6)
Rectum 9(8.2)
Treatment modality
RT+HT 71(65)
RT+HT+CTX 2(2)
HT+CTX 37(34)
5FU 20
ADR 17
Histology type
Squamous cell carcinoma 40(36)
Adenocarcinoma 55(50)
Hepatocellular carcinoma 7(6)
Infiltrating ductal ca. 7(6)
Papillary thyroid ca. 1(1)
RT modality
Conventional RT 7(6)
Hyperfractionated RT 62(56)
Hypofractional RT 4(4)
Total 110
* RT : Radiotherapy 5FU : 5 Fluorouracil
HT : Hyperthermia ADR : Adriamycin

CTX ! Chemotherapy
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Table. 3 Patient Eligibility II.

Factors No. of patients(%)
Hyperthermia, Temperature
{ 40T 25(23)
40.1—427¢ 53(48)
> 42.17¢ 32(29)
Hyperthermia, Time or Number
(4 46(42)
5—7 33(20)
8—12 30(27)
> 13 1(1)
Hyperthermia, Temperature/Time
( 42¢C, (8 53(48)
( 42C, 28 24(22)
242%¢, (8 26(24)
=42C. 28 7(6)
Total 110
Table. 4 Analysis of response by hyperthermia in anatomical site
Response No. of patients(%)
Site CR PR NR Total
Head & Neck 2(17) 9(67) 2(17) 12
Chest 4(31) 6(46) 3(23) 13
Breast 2(40) 1(20) 2(40) 5
Lung 2(25) 5(63) 1(13) 8
Abdomen 4(18) 21(42) 25(50) 50
Stomach 2(8) 12(50) 10(42) 24
Pancreas 1(10) 2(20) 7(70) 10
Liver — 4(44) 5(56) 9
Biliary tract - 2(67) 1(33) 3
Colon - - 2(100) 2
Lower esophagus 1(50) 1(50) - 2
Pelvis 9(26) 17(49) 9(26) 35
Gy tract 6(23) 12(46) 8(31) 26
Rectum 3(33) 5(56) 1(11) 9
Total 19(17) 52(47) 39(35) 110

* CR : Complete Response : disappearance of tumor
PR ! Partial Response : more 50% tumor reduction
NR . Minimal or No Response : less 50% tumor reduction or little change of tumor
size
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Table. 5 Analysis of response by hyperthermia in treatment modality

Response No. of patients(%)
Modality CR PR NR Total
RT+HT 17(24) 37(52) 17(24) 71
RT+HT+CTX 1(50) 1(50) - 2
HT+CTX 1(3) 14(38) 22(60) 37
Total 19(17) 52(47) 39(35) 110
* RT : Radiotherpy * CR : Complete Response
HT : Hyperthermia PR ! Partial Response
CTX . Chemotherapy NR : Minimal or No Response
Table. 6 Analysis of response by hyperthermia in histology type
W No. of patients(%)
Histology CR PR NR Total
Squamous cell ca. 7(18) 25(63) 8(20) 40
Adenocarcinoma 10(18) 22(40) 23(42) 55
Hepatocellular ca. - 3(43) 4(57) 7
Infiltrating ductal ca. 2(29) 2(29) 3(43) 7
Papillary throid ca. - - 1(100) 1
Total 19(17) 52(47) 39(35) 110
* CR  Complete Response
PR ! Partial Response
NR : Minimal or No Response
Table. 7 Analysis of response by hyperthermia in temperature/time
W No. of patients(%)
Temp./Time CR PR NR Total
{ 40T 4(16) 10(40) 11(44) 25
40.1—427¢ 12(23) 24(45) 17(32) 53
> 42.1TC 3(9) 18(56) 11(34) 32
{4 1(2) 17(37) 28(61) 46
5—-7 5(15) 20(61) 8(24) 33
8—12 12(40) 15(50) 3(10) 30
> 13 1(100) — - 1
(42c, <8 4(8) 25(47) 24(45) 53
{42¢C, > 8 12(50) 9(38) 3(13) 24
- 242C <8 2(8) 12(46) 12(46) 26
242%C, )8 1(14) 6(86) - 7
Total 19(17) 52(49) 39(35) 110

* CR . Complete Response
PR ' Partial Response
NR : Minimal or No Response



Table. 8 Hyperthermia complication
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Complication

No. of patients(%)

Mild skin burn(1°)

(Erythema, Moist/Dry desquamation)
Severe skin burn(2°—3°)

Fat necrosis

Anterior abdominal wall fibrosis

3

(subcutaneous fat nodule) with tenderness

Heart problem(reattack angina pectoris)

Pneumonitis / Pneumonea

1
4

Total 14 /110(13)

Ze9E ol &% 2E8Ye IAH € olztil AHSFY Katos'" FH3t A
ARG A F g B5F {F&35H ol 851 39 FA7} 1.6cmelstol¥ Aol Hx
AA T F 7] (ain) & R Z71Y BH4(bone) 3 ATl AREY 2 AU F
7F AW A FoE WA GHol B3 A59de) 224 A 5 3
QAT}12 18 22 mlo]la g fL}(Microwave)E o] 1l B3R T Hiraokas <% 80% o <F
23 2d e T4 g F g F&3 FEF B2 °““°ﬂ‘r°ﬂ*1 ,q s -
2 22 g WA 8 (interstitial and intra- FAZ} 20cmeldtd wie HEd AWEY
cavitary brachytherapy) & Z3le =dQ LS flo] FUW 28 420t &¥
ol bt FFo] AT AREHNES F g Euddy 183 371 ain),
#(deep penetration power)®] HFEHO 2 # (bone) %t 547 EH(Metal) & ©1 &%
AR A F G M= X8 BEVFss? FeRdde AL F47F B3t B
57 13 14 15 20 37_3},93\‘:} Rhee%% i9 %B_\:ﬂ 7]7};;] =

2153+ Radiofrequency) & ©] &3 22 Zoll 04% Saline(°] 2352 e &) F
S ARAEFH] 53 HAMH & HUE F35te 7~10CHES] &52 F
AAE g FES el olgHI YA EAAAE 10~20% =2l oAE 7)1 pre-
2o HALE, W L FEHA4 EH cooling time) & ¥ IR LZ2] FA7}
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