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Low-Dose-Rate Teletherapy Combined with Hyperthermia as a Boost Therapy

Shogo Yarnada, Yoshihiro Takai, Kenji Nemoto, Yoshihiro Ogawa and Kiyohiko Sakamoto
Department of Radiology, Tohoku University School of Medicine
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Advanced cancer

The efficacy of the low dose rate teletherapy (LDRT; 1 Gy/hr, 4 Gy/day, 2~3 times/week)
combined with hyperthermia as a boost therapy (H (+) group) against far advanced carcinomas was
examined. The treatment results in H (+) group (17 esophageal carcinomas, 3 pancreatic and bile duct
carcinomas and 5 other carcinomas) were compared with the ones in H (—) group (38 esophageal
carcinomas, 5 pancreatic and bile duct carcinomas and 13 other carcinomas) which were treated with
the LDRT (1 Gy/hr, 7 Gy/day, every day) as a boost. A total dose of 14~24 Gy by the LDRT was
followed after the irradiation of 50~60 Gy by conventionally fractionated method (1.5~2 Gy/day). H
(+) cases were treated with 42.5°C, 1 hour hyperthermia immediately before the LDRT and 19 cases
(76%) were successfully heated. There were no significant differences between H (+) group and H (=)
group in local control, late severe complication and survival rates, even when they were corrected by
primary sites and stages. The incidence of metastases was higher in H (+) group. It was considered
that the gain of the combination of the LDRT and the hyperthermia as a boost therapy was a little.
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RE e MR BRIEIEGH R Al CREES Bk
75641 D {EHERAR & HhEE L 7z,
BEFEOFRR (H (4) 35 3582241, %« 34
T, Sl I343mE 0 B8 HAR L, F45962.8+11.8
BThote, BEBEFEGAR (H (- 35
42610, T14BIT, FIR2TH L HTIRIC A L
3960.7+11.68TH - 7o, H(+H) B AERELTH,
W - BEXERHE 3 41, BREEENRE 2 61, EMBRE 14,
FEHELA, BRELIATD -, H(—)BF
FERERGY, FE - REIERAE 5 H1, BRI 14,
K - EBBRE 8 6, FEIM 16, BERHE 14,
BIZRRAE 1, BME 1 PITH -7 (Table 1), &
BUBREE & OOFRI1984E D HBAIA L, 19874 LIRE
VERTRE IR PR D IR EVREL & DOFR 2 Ao by, £k
BRG], REFREONEEEHIIEA T XL
i, FEGFA L Lic, REGREGEAGILIN8TEE T
RIBITH o7 hy, 198TELIEII66ITH - 7-.
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Table 1 Distribution of patients by primary

site
H(+)* H(-)* Total
Esophagus 17 38 55
Pancreas & bile duct 3 5 8
Head & neck 2 1 3
Pelvic tumors 2 11 13
Stomach 1 1 2
Total 25 56 81

H(+)* : Patiens treated by low dose rate teletherapy
(LDRT) cormbined with hyperthermia as a
boost therapy

H(—)* : Patiens treated by LDRT as a boost therapy

R 2 4129250
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(+) 2, ITAM06, IB#A2 M, IITHA1 4,
IV 4f©, H () BT 1T A#1200, 11 B
W26, A8 G, IVEAL26, etk 4 4ic,
H(=)FTETARS MREALR R BT, BT
ICEEREYAD L H () Bz luflhig s, B
EBIOHEHTIERCER T, FOMmo
FEEECH (4) #c, N26, V3G, B
FIPIT, H(—) BTy, IIHI36, I 34,
IVER 6 6, BR6FITH -7, HBFM I X H
(H)BETRRFE EEEISH, B Sl x5k

160, AELHITH 7208 H(-)BCLRBFEL
BRR41pl, BRFS14, X CHIE LHICH - 12,

ERRRBEIIFEA & L CRESSIBHE R
T3 HEHIA LT, Boost therapy & LT -
o, BESUESEX10 MV Linac GREX 3 Gy/
min), 4MV Linac (##&=21Gy/min) 7c\~L,
Co #=FRRHEE (BFRE¥E0.8Gy/min) 2\, 1
H1.57c \» L2Gy T60Gy /B &t L, 14H B # o
interval % 5\ T, {EFERBAETI14~24Gy B
m3soxFEAE L, ERERREHTOCo EF
RSB % R\, Pb ek & $RUF B W RIREBE 0 35
i X DRI E A CIGy/hr D ERIC/ 5 X
S5IHER, BEL, 1H3~TCy CTH(+H)EETIZ
BOE &L, H(OBTEARH L, 6%
B H(H)FT62~T79Gy T¥F#70.4+4.1Gy,
H (=) BTi261~79Gy TF972.1+4.0Gy, &
WO EIBAHRE T H (+) FETI1340~60Gy 3
52.2£5.9Gy, H(—) B T340~ 64Gy, 555 .5+
6.3Gy T, EfERBHFEEIH (+) BTk
10~26Gy, F#917.8+5.0Gy, H(—)BTi310~28
Gy, ¥#16.6+4.6Gy TH -7, BHEER L WE
HMEXRBHHRECH (+) BHELH (—) Bk
REX e o fen, ERERBHO 1 BRI H
(+) B TI24Gy 3% <, H () B TRIGy »°%
hrote (Table 2),

I B0 1 B, ERERBHOBERIT -
7z, 42.5C 1 WefER A RAI & Lic, niRZEE
7 v~ BEAR IR EE (13.56MHz, RF 3),
A e =% -8y -2+ v (8MHz, RF )
BIOA v — 7 B NEERR (13.56MHz,
RF ) iz, EFABEEThERLS, 63 LT
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Table 2 Radiation dose

H(+) H(-) Total

Total dose(Gy)

60-64 2 4 6

65-69 7 10 17

70-74 13 31 44

75-79 3 11 14
Total dose of LDRT(Gy)

10-14 7 35 42

15-19 9 5 14

20-24 7 12 19

25-29 2 4 6
Daily dose of LDRT(Gy)

2 0 1 1

4 16 5 21

5 3 1 4

6 0 9 9

7 6 40 46

3PIT, EEITEL LTy v B o T
BEEEY A, REFHIL? v~ #HRClkAE
BEREHORE LYY —IcLkbd, Flrofiolk
BCRESCRE vy — %A LTHEIL .,
EESEEO BRI 1 BEIA106], 2 BAI126, 3@
N3G, 42.5CH LEOMEAE LRz v
o~ # 8 T15/166 (94%), +—=< + = v T2/
6 (33%), 1 v#— 7 A#8Cix1/361 (33%) T
H oo,

JRFTHIENCB LT, BRR D 5 2R
I SE L EE H HIH LB ER % CR, 50%
D EDEERE N Sl PR, 13& A EELE
ZigfilE NC, B RHIEREERE UK & Lic, &
£33 Kaplan-Meler ¥ & b Frf ¢ 13 S
BIEBRMS H 2D, BRACTIERHHEEILO
AFERLEH Lk,

& 3

1) BAshR

H (+) BTk A&E#Eo CR1329% (5/17), PR
1347% (8/17), NCi324% (4/17) T, *ofbo
JERED CR1209%, PR 350%(4/8), NCix50%
U/8)TH 7. H(=)FTIIAERD CR 1344%
(15/34), PR i250% (17/34), NC %6 % (2/34)
T, TofloEED CR 1212%(2/17), PR 1371%
(12/17), NCx18% (3/17) T# - 7= (Table 3),

(96)
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Table 3 Local control rates after treatment

CR PR NC UK* Total
H(+) group
Esophagus 5 8 4 0 17
Pancreas & hile duct 0 2 1 0 b
Head & neck 0 1 1 0 2
Others 0 1 2 0 3
Total 5 12 8 0 25
H(=) group
Esophagus 15 17 2 4 33
Pancreas & hile duct 0 3 1 1 5
Head & neck 0 0 1 0 1
Others 2 9 1 0 12
Total i7 29 5 5 56

UK*: Unknown

Table 4 Late complications after radiotherapy

H(+) H(-) Total
Fistula formation 1 6 7
Bleeding 2 1 3
lleus 0 4 4

Total 3/25 11/56 14/81

(12%) (0%  Q17%)

CR EF TEBFICRITER L 20X H(+) ¥
Th5FR 14, H (=) FHETLIFIF460TH -,
iR DR E I BT HI K (CR ) & &z
HH (+) B H () BEREBCKERERLL
it o7z,

2) EE

E& B RERRH B L CERASEC X 5 FiE
EFRIRET, £EEE, KX - BEHELRD LN
BAREREDE L Lizh s,

17% (14/8D) wEB cpiEE LR i, T
R T B, KEHM3A, v 2ABITH T,
H (+) BoBERERRI2% (3/25), H (=)
BOEFRIT20% (11/56) TH -tz (Table 4), £
EEGIC O W THEIEE 2056 &, H(H)FTIX
18% (3/17), H (=) BTik11% (4/38) T, #
FEILVWHREEO H (+) HickiipEsE»»s
WEFE 2GR BRI, AREREOBEEI62~74Gy 1
ZbhiRE L OHBERRED bhinh o,

3) &8

IR EER 2 2D 1o b - 1255614 2361 (42%)
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Table 5 The number of patients who had no
metastasis in the beginning of the radiotherapy
and showed some metastases during the follow-
up

H(+) H(-) Total

Esophagus 8/13 8/25 16/38
62%)  (32%)  (42%)

Pancreas & bile duct 1/2 0/1 1/3
(50%) (0% (33%)

Head & neck 0/0 1/1 1/1
(= (100%)  (100%)

Others 1/3 4/10 5/13
(33%)  (40%)  (38%)
Total 10/18 13/37 23/55
(56%)  (35%)  (42%)

IR T\ LEIRRRER RS 2 B, H(+)
T84 1061 (56%), H (—) BETi376013
fl (35%) WL abhi:, AEBCOWTH
& H () BFTix1360F 8 6l (62%), H (=)
BET3256094 8 # (32%) BB OB AL LR,
SUOREMETLDOEIEFEZ TH-7 (Table
5).

4) £HE

LEOEFERIT 1439.3%, 3416.4%, 54
10.9%THh -7, H (+) BEMoEfFr, 14
40.0% T, 3FELEFRILL, H(-)BELHDERE
L 1439.3%, 3419.0%, 5F12.7%THh-
7o, WRCEAIB O &\ FERE I F O £ 1FR
A5 EH(H) BT 1448.6%, 34 0%,
H (=) B1400T 1442.9%, 3428.6%, 5%
21.4% T, WM KELREZZ R bR o1
(Fig. 1), FoftoEEOAER ST HE
RITkERET LT,

BETOBIZFETE LT\ 503, SER%EZ 4% & H
(H)FETITREIES1% (17/21), MBFRFE 5 %(1/21),
BEEI14% (3/21) T, H (—) BTI1X, HIE80%
(39/49), fh#HIE10% (7/70), BEEEIE10% (7/70)
Thote, HEEZH (+) B#T19% (4/21), H
(=) B¥T35% (17/49) T, & X b B2 %
LEHEE TV H (+) BET50% (2/4),
H (=) B¥T24% 4/17) THo1c,

z =
KRR ERIEA S AL b i EREMR0 A

FHC24E12A 258

BE ik
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Fig. 1 Survival rates of stage II cases in fresh
esophageal carcinomas
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25,
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vasculature 2SS EICET 5 L 2HEHLTE
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BN L 7eb6Bl D EME X L L, ERERBS
LREFEEMAOFERE ST L., 20
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