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Relation between the Local Effect of Thermoradiotherapy and the
Prognosis for Recurrent Lung Cancers
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From October 1986 through December 1991, 30 patients with locally recurrent lung cancer were
treated by local hyperthermia combined with radiotherapy at the Kawasaki Medical School Hospital.
Local heat was applied with 13.56 MHz radiofrequency (RF) capacitive heating equipment twice a
week after radiotherapy for 40—60 minutes per session.

The tumor temperatures of only a few patients (three patients) could be measured directly by
thermocouples inserted into the tumors because of anatomical difficulties. Based on thermometrical
results, it was estimated that the maximum tumor temperature was about 41°C.

When we consider the extensive low density areas often appearing in CT scan images following
this combined therapy (NRj), the tumor response was as follows: CR 0, PR 5 (18%), NR 13 (40%), NR, 10
(36%), and PD 0. The local response rate (CR + PR + NR,) was 54%. The median survival time after the
onset of retreatment was 12.8 months in PR cases, 7.1 months in NR cases and 24.1 months in NR,
cases. There was a statistically significant difference (p<(0.01) in the median survival times for NR and
NR; cases. From the standpoint of prognosis, we concluded that NR, was a condition comparatively
similar to clinical PR.
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Table 1 Patient characteristics

Total patient 30
Male 27
Female 3

Mean age 61.2y/0

(34-76)

Histology
Squamous cell ca. 21
Adenoca. 9

Previous treatment
Chemo. 13
Chemo.+R.T. 8
Op. 3
Op.+ Chemo. 2
R.T. 2
Op.+R.T.+ (Chemo.) 2

R.T.: Radiotherapy, Chemo.: Chemotherapy
Op. : Operation
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Fig. 1 NR, response (case 1)
a) Before retreatment, b) After retreatment

ER 5 1 A25H

(87)



88 H IR D BT AL & FHR OB

Table 2 Tumor response

No. CR PR NR(NR:*) CR+PR(%) CR+PR+NR,(%)
28 0 5 23(10) 18 54

*NR;: Tumor response revealed extensive low density
areas on post-treatment CT scan.
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Table 3 Summary of NR, cases

Case-Age-Sex  Histology  Previous treatment Size Ra&lg't): on hyp?r{:hgr"fmi . Re!spggg:tacr}}clr‘gtrr%gaz:lglsejitairter
1-70-M Sq. ¢. ca. Chemo.+50Gy 4x7 40 6 NR. 26M death
2.58-M Sq. ¢. ca. Chemo. 4%5.5 50 6 NR,  4M death(brain meta)
3-51-M Sq. c. ca. Chemo.+90Gy 5x7 14 7 NR, 11M death
4-72-M Sq. ¢. ca. Chemo. 4x5 60 5 NR, 31M death
5-71-M adenoca. Chemo.+60Gy 4.5%5 30 10 NR, 23M death
6-72-M Sq. ¢. ca. Chemo. 8x8.5 G0 10 NR, 5M death(brain meta)
7-59-M Sq. ¢. ca. Chemo. +50Gy 3x4 24 6 NR, 12M alive
8-47-M Sq. ¢. ca. Chemo. 7x8.5 50 8 NR, 8M alive
9-58-M Sq. ¢. ca. Chemo. 76 60 7 NR, 9M alive
10-40-M Adenoca. Chemo. 8x8 70 14 NR, 15M death(brain meta)
(3)
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Fig. 2 Survival in total cases and NR, cases after onset of retreatment
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Fig. 3 Survival in 22 patients according to tumor response after onset of retreat-

ment

Table 4 Mean survival time after retreatment

Response PR NR NE.:
(No.) 4 an )
12.8 7.1 24.1 (months)

12.8# A, 7.1%2 8, 24.1% ATh -7,

IR s X OCBWERIcB LT, HxoZh
FTCOBHENEELLRE VDT ZTREKT
5,

x = .

BEFE 21T - BROBRSROHE B LT
W, ThECOBRMECNT A RMELETIX
Rt+aThh, FILOHRHUELENNETH S
LR D EbhT\v3, Tois TR MERC
TR TWADIXNRIEFAOTBATH A 5., FM
Bk, X# CTHT R clEE D80%LL kA LDA
(low density area) T, BEL5 3 {H—7cb DI,
FRRANIZ CRIZEL D L oREX L TW5, BE
HIEP T EREL IR L CHRESEHEDO R
BLxT5 &, BEHESCNT5RAGHBIHE
BERO—RYGROBHY, REKEEEDOZ i
MOEAELTL 2 EH|EILTC5, SEIOHA
DTFEERY, BRIGEE VCOBRERRCH S
GFHEE 0o CREMI R, LEREEL
TERTAHZERTERVY, Ll &b FHED
T NRZE PR iCHY T2 L0 L Bbh 5,
o iSRS R & OBFRIC B\ CIRRIER D B

54 1 A25H

(89)

IhicEbh3, 4E, NR, 10EHFADO > b, kN
B lTRTLE IFIZERGA TH, Bk
HF#IESRICTRY, 20RO EME I &

DT LT\ 5, RELE BURRO BF AR T3,
EFLGEM %2 PO @RI I EELP T, &
b oERMaNER OB 2 REIIC k-
TWHBLERBECEZLRDELEZATH B,
TRERIES © NRIESHCAEIAIERZ LT, T oM
BFENDREPEECEDHDIX, S HTHH. &
W, WAk, NR, 22 L BT b REd % B
YT 5L B0 TroESFENH R
EIRE LD, ZOREMFE, FEREE LTI,
FERARE 1L, B A Z T o\ viable TfEMig
LT, —FT, »5ED NRIEMICHERY
BWCREXBERLBLLTHAHRELHME IS
98 NR, 7R CRICES fodiziy, &b
Bk TedefF (FENE) L IRETIES CHAEMEEIRI R Y
AT HEALXHIER T ZEPEETH
HEEPLRA,

X # CT oAl LDA o BB EE Dk
R LMD, MEORBRELEVERT S E VDR
T3, EENEREICE L T4 CRIZ O IR
Tk O EEORIEAEENELCT W E0HED
B, SEomiERIEE 3 610 I EEPRIE
PBAEETHD, ThbidTXT~41CoRERT
Botc, TOBEBRTRTERELTCVH EEED
ey, R & v S AEEIER R R R IR B B



90

HORIBL VE 2T, Pie £$42.5CL i
ELTWAEWDDEEZBRD, ThIZh b
530610611 NR,ZEALB RS bk & &3,
®mOOH, BELLL S, BREBHBONRE
ETRER T hoBIEEIC NS & L hEviE
B CEESR Y E L ERBENTEL L
kb EELA, Fi, NRABHEECED LA
e DMMOER L LT, SEOEFID L BRF
LEETHY, ARPOLEREZELE 2, B
FEBHHRE &\ 5 Wk e EF B 35 X O EA B i
BRI S KT L B A iE 03T 2 BRI
M £ 0F 2 b b, MfRHEE D iRt
RETEECoWTR, SHOBEELKRNEB &
Ez2Tw5,
#® =B

HRIE Gof) it LIREGE R RS &
WITL, —REBRRLOCEDFHRICOWTHEIL
7z,

1. —&R&HRL, FHEATRE/228%1T, CR 0, PR
5,NR 13, NR; 10, PD 0 T - 7z, BX)ER(CR+
PR) 1x18% T, NR, % B%#Hl & L icBEDH LK
(CR+PR+NR;) 254%TH -7z,

2. NR, 1061 F¥H4EFHE L, 18.77 A T
Hote, MEBTET LA 3HAXEL 7THOFES
ARG, 2415 ATH- T,

3. NRANE NRENWCHEL T, FhTFED
EENBDBRI (p<0.0D),

4, NR,% 7R LicfEflicst 3 5 B % fr M i ik

BRI R R & FH OBk

CEFE « TEBLETH S,
pra ik
D FEERE, # TE FERS, i E28Egc
#3% RF B EMIRARE OB RAIBIFE. 5 24, n
O R E 0BRSS R ok, BXRERS
3%, 46(7): 926--936, 1986
2) Hiraoka M, Akuta K, Nishimura Y, et al:
Tumor response to thermoradiation therapy :
Use of CT in evaluation. Radiology 164 : 259
—262, 1987.
3) PER—, SEUERL, BoEis, b ihEsE i
Pl 5 RS BSHRERO DR, BA~1
I 7EE, 5(4): 389—395, 1989
4) EEM—, SWER, TEFEHF, b mIRmE
1253 % IR B G AR B SR TG BRR AR — HUH S s v
R e otbBmN—, AABERS:E 5012): 1572
—1579, 1990
5) HmEAE% BBER, £l 8 b EedEy
w5 ARG ARG E— SRRz L 53R
PO —, HAR A =4 — 3 73E, 6(4): 411
—424, 1990
6) & HEE, THHEE, FEHE=, b REGHERK
SHESRER I X B R oo [ S S BR AR 2R 0 254,
HA A =4 —3 7, 3:49—61, 1987
T BFEM—, SEEN, FEEXE, i B8Rk
HEREC L VEREE LY E L BT L EE
@, B, 27(3): 706—710, 1992
8) B B, hEHI, BA B b A - —
ITHERIEL LT O, HA A=
+— 3 73k, 6(2): 159—167, 1990
9) Stom FK, Harirson WH, Elliatt RS, et al:
Hyperthermic therapy for human neoplasms:
Thermol death time. Cancer 46: 1849-—1854,
1980

St —

(90)

BAERSIE #53% $£15



