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Results of Radiotherapy for Lung Cancer
Therapeutic Factors Affecting Survival

Koji Ono*, Keisuke Sasai*, Kazushige Tsutsui*, Masaji Takahashi*,
Mitsuyuki Abe*, Chiyoko Nadai** and Junichi Hamakawa**
*Department of Radiology, Faculty of Medicine, Kyoto University
**Department of Radiology, Chest Disease Research Institute Hospital, Kyoto University

Research Code No. : 604
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Three hundred fourty six patients with inoperable primary lung cancer were treated by definitive
radiation doses, larger than 40 and 50 Gy for small and non-small cell lung cancer, respectively, in the
period from April 1968 through March 1982.

Survival rates after treatments decreased according to the progression of clinical stages. Five year
survival rates were 40%, 8%, 2% and 0% for stage I, II, III, IV diseases. No significant. differences in
survival rates were observed among patients with squamous cell carcinoma, large cell carcinoma and
adenocarcinoma. Survival rate of small cell cancer patients was lower than those of others. In stage II
non-small cell cancer patients, best survival rate was obtained by conventional fractionation
radiotherapy with small daily doses (=:1.8 Gy).

On the other hand, in stage III disease, patients treated by uneven fractionation radiation showed
best survival. In stage II non-small cell cancer, extended irradiation to the mediastimum did not yield a
better result in survival compared with limited irradiation to the primary and hailar regions.
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A% S B, EBRREMEEA Yy =4
v — A R IREHRB A V19, R A LT
X e NS REBoEE LR EL b o7, £ 2
THEOMERIEREREO B LT 57D,
B D IBIE L R RESETS, BRHEEFRED
BRSO IETREBC oW THEF L,
FOE Ry 5

FRERAR AR NI L, 19684E 4 A 1 HH 51982
4 3 A31H Ofic, FEAFEZ e IR
WBRER SRR T, FBREL LTRERR
HIC IR IAERE O B RS L EPI R RS & L
MEREYRIE L, o TEFORSIRY S
TeFMHIE S SR L, RIGHREIENE
JasE ©1z50Gy Bk, /BRI T40Gy BLEE L
fo. ThOOEEERF I TIEMIRM6FITH - 1o,
EF OREARGE, I, £, oS fi% Table
LR, fekREiiS I UICC-TNM 451(1978
F) kot HERBHCE 20 F0RRE
BE2EV bR, RESAIDFIER 2 FIBAT X
hiEEEIh T3,

KR EDEA O BERRFCE L IETHED
BECE, BHRERBRIRETHHDOTED
ARG LR D E T A /NI L RET

Table 1 Distribution of patients according to
histopathology, stage, sex and age.
. Stage Sex 2
Histopatholo, ige
® T o0 mw M p meantSD
Squamous cell ca. 7 60 97 42 182 24 64.5+8.6
Adenocarcinoma 0 13 13 18 31 13 59.3%+11.5
Large cell ca. 1 5 10 5 15 6 60.6+10.0
Small cell ca. 2 13 41 19 61 14 62.919.8
Total 100 91 161 84 289 57 63.2+9.3
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FRk ORI O RES &8 2 5 B IVETE S
¥, BrodiURe k45RO KE LY X
D RSl B e, BAV A, $V=48Y—
N, ARG R R L7188l x5 & L
fo. FEE TN <, Fa i o Rk
B, 38 5 Bl 5% 47 EIfE 4t (conventional fractio-
nation radiotherapy) Li4FD 3 THREE S AL icfi
2986, £fkd52.1%% DT, TOAFUL
s 5% fR &t (uneven fractionation radiother-

‘apy) TaiE X hic b ® 23714, hypofractionation

radiotherapy TaHE X hic d OARHIT, #HERX
Fi120, £ CO,DRE 7 ABRATRHEOXHEE & L
TRAbIicbDTHB, —F, conventional fra-
ctionation radintherapy #3901 T# - 7=, con-
ventional fractionation radiotherapy, uneven
fractionation radiotherapy @ 2 BFEIC3p EHE
R BRI O SR I 2L i i - 7o Aihypofra-
ctionation radiotherapy Ffi3.flio> 2 ikt L T
RPEEEEE 1, GO S5DHEEREA -7
(Table: 2),

uneven fractionation radiotherapy (I {E B 5%
PEMIRE TR RO B 2 © O [E{R 2 EE LA fa o
FhRI DAL GS BEREYE LD
MR AR L L TEERES AL, BIb it
brand & Revesz D&z L i, BMEERR
Pk 0 B oD ik S AR R ST M 132, 0Gy B TF o IR 2 3K
TRBRELCMREAE»ZThI D IEL, 2%
DA FF 51 shoulder D 7o\ EE & 7 b, MR
BEC X BHEE» S OEER e, — BRI
B o A 77 i $5 E4R B I8 e shoulder 278 L &2
B CEBRRMEAROEFRRL D b RRLE
Beieh, fEoT, BRERTIBHFROBHE L
b EET B, BRERTOEFRIERSE

Table 2 Distribution of patients according to fractionation schemes,

histopathology and stage.

Histopathology Stage
Fractionation Kegimen Total
Sq. C. Large Adeno I 1T 111
Uneven Fractionation” 51 6 14 3 25 43 71
Hypofractionation® 25 1 1 3 12 12 27
Conventional Fract.® 69 12 9 2 30 58 90

U(6.0Gy+1.2Gyxd)/w  25.0Gyx2/w ¥1.5-2.0Gyx5/w
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EMROZThI HELEY, *ZCHORYIC
6Gy DIUBHIAREDOBHE LT\, FEMCEE
Liifa 2 BE T 5, o EBREEMEE TSR
STOEBELD Ie < MR E O FEIRBS T b s
REVEWL, BRI HFEcEs07T, 1.2
Gy & 4 EIRST 5. = o/NGEBE T I8
B b DEREED K & W IERBFEE D IF %Ak
M L CRBRMERYRELDEVE L V0
T, reoxygenation ERANCIR = b, YaEO RSB
D> TOEBRR MR D — 1 B LA &
1B Z LRI TE B, % Z T reoxygenation %
ROTBRRMRLHRGCHET S s kh
b > THU6GY DIEH#%4T 5. uneven fractiona-
tion radiotherapy (% = @ schedule # & £ £60
Gy TR DO EREFLFRE Lie,

hypofractionation radiotherapy (% 5Gy/ fr ©
18 2 Bl fE4t#, conventional fractionation radio-
therapy31.5~2.0Gy/fr ¢ 5 Bl O BH % 17 -
fo.

RICBFHRED, BREEICK XIETHED
BE TS NMBRZRE T (TN, M,) %%t L
o, FRFEHE & FFIC BATE 2 RIE L 7o D 23164,
FFEE, BTz CREMERY v Hogs
DOKBIRS DB E ETOMBY v <HrandT
B L7 025161 TH % (Table 3), HWEEOHK
BEBI DS sk oo h, By v
FBMEBID 5D B I, FRE L MPICRHE L
TeHET 5 61 (31%), MRE & LB T34 (73
%) LBETRANCE -1 (Table 3).

v RFRIEER D 2\ BB B DIkt LT R
MERIRATFETH D, FBHEIC L 5 BFEEH
AFRCHKBRLEL WEARHBOT, LHERLEY
bR TRFTOHR L FETXECTH 52, pneu-

Table 3 Distribution of patients according to
irradiated regions and histopathology.

Histopathology No. of patients

Radiation

; with hilar
Area. Sq.c. Large Adeno. mvolvement
P+H 3 11 2 5(31%)
P+H+M 9 37 5 37(73%)

P ! primary lesion H : hilar region
M : Mediastinum

monitis X fibrosis D1, FF O EE LM A ER
LCHEEORELMREICIEET 5 & & Wk
CEDBEH, o TR TSRS E Y
BEREDOE ﬁ$ TEHE Uic, 29EGIA E BB A
SEUERRL T30 CAEERIIMAELERIZT
FRL, EHERBREEOFEERTEITIZ gene-
ralized wilcoxon test & F\ 7z,
wo R

PP EFROHB Y BB L, 2D 54
EFRIPBRIORPREER S 0, 1#H40%, 10
#A8 %, I 2 %, IVHA 0 %TH -1 (Fig. 1). &
BEEBARC A5 & 1 FEERCRBYELEEN
RYRFTH oIt 34, 5EEFERTCIEFEE
BOE, KMIRORE, B cERiExicsot,
MFE D A FRIIMMOREEBI D F h & K5
EEWME B TRETH - (Fig. 2),
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Fig. 1 Survival related to clinical Stages.
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Fig. 2 Survival related to histopathlolgy.
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ventional fractionation, hypofractionation, un-
even fractionation @ 3 FIZZE X R WIELE L,
-7z (Fig. 3).

WA FEFI D 4 7z~ T #8 & hypofractionation
radiotherapy DHEFIZ B\ ~T, 11, IEIHEEFIE «
lz-2\ T, conventional fractionation radiother-
apy & uneven fractionation radiotherapy @ B
& HeEst s L7z, FIT conventional fractiona-
tion radiotheapy (k—[Elff=2.0Gy D#f £1.8Gy
UTFofcsd TR L,

1 HE Bl 3 1 % 5 4 7 E 1L conventional
fractionation (£1.8Gy/fr), uneven fractiona-
tion, conventional fractionation (2.0Gy/fr) @
Bz <, #%422%, 8%, 4%, TH-712.=1.8
Gy/fr DF £ 2.0Gy/fr DFDEFRMR LA O

100
- conventional fr. n=90
g |\
® 50 A\
§ W\ hypeolractionation n=27
5
w
ﬁ;; kf; uneven fr, n=71
o . . ﬁbjﬂﬁ:q
1 2 3 4 5

Time (year)

Fig. 3 Survival related to fractionation schemes
in Stage I-III non-small cell cancers.
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Fig. 4 Survival related to the fractionation
schemes in Stage II non-small cell cancer.
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ERBETH L P=0.088 70 =1.8Gy/fr D Ff
THEREO XL ERAL LR (Fig. 4). 7tk
3 FER IR B RIE o E R,

1 #A %] © txuneven fractionation, conventio-
nal fr (2.0Gy/fr), conventional fr (=1.8Gy/fr)
DIECHRERELRIF T, = 1.8Gy/froBE Tt
2 FEEFEFH2.0G%/fr OFFTILIEI » AL E
DEFFFID LD - 1 (Fig. 5), Lo LEEHFERI
(3, 3BRICEEIER LB o,

wiZ, [BHEFRE, RS o#EH RS
E7eB NFEShzoWT, EFBEEMPAXBEL
eff s, BMRY REIRSOE I ETEH TR
FHUAHO 2 HOEFEL B LD, WRfcE
¥RDILh -7 (Fig. 6).

100
&
.g 50 — conventional fr. (2 Gy/fr.) n=44
-
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I \I :‘-I-;_\_ 1 —1
0 1 2 3 4 5
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Fig. 5 Survival related to the fractionation
schemes in Stage III non-small cell cancer.
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Fig. 6 Survival related to the irradiated regions in
Stage II non-small cell cancer. P, H and M repre-
sent primary site, hilar region and mediastinurn
respectively.
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D SFEEFREYZD LERNIDIeniE 4D I #
40% 3 H5LEO D 35%, RHEODIZ%IILET 5 R
Be, LENEMEACIESEREECL Y LS
SEEFNELIhDZEXRTEDTHBH, 11
8 BIARDORED > ) — X190 28% w i HiT e
KOHELRAETH S, 1, IVHIORE L MMEER
DEBRERRTH - 7o, FEAHBENOFHE
FEEBUEAVBRIEL Y b LT HER—BW
D, MICEREN X W ETABELH D, BexD
PR TS, R¥E EBEE 4D 5 EEFRIT
4.5% £ 2.8% TCE LT e, GO MR ILE
FlOFRPEREOHEBC L5330 EEL RS,

BHBRERTRFEMBECLE L CRUKBH©
HoThbHEBEHT2LE 0BEBRFLE
B, Ps DENFIH < & F T 5 O TEFITI
C@ A ko BRNEEC, BENETF
YEBLEROMINLIC X » CRERE O KE
KR LIt W #ELH5, L LEEART
EVSORBEEREMIBT A DI THRPEE
DRI DTH S, f->THDOE,RTOE
FRRE D 18] i i3« 7o IR IR T e BRI
ESHB LI ESMTHZLNEETHS, B
HEHRIER CLRRE, RESE, BB,
BHEF ROEERRTF L5, FE/MEEE 5
SLLIZSEORADHIICL B E, NHTRE
FE60Gy TORBMES 6 B % 5=<1.8Gy/
fr @ conventional fractionation CJ&§& L 7zE o
B RS B <, Ml ©I1260Gy % 5 @R
TH A L % uneven fractionation T L 7=
BOEFRIRLH <, BIEPKHSAEIET % —M0

(54)

B8 oD g S AR 4 R B A6

1.8Gy LT S BB 2 EEEMT -85
ZENTEII-Tc(Fig. 4, 5), &5 THER
She X % BB TS HER o BE A o 85 o
SENEHEORICCHETHIRFO—DEE LS
RTNDH220 G T, Ba OFERE, 1T HIER &,
IMREGIC VX, FRIRAD ¥ 7 % M in 2 T
BOWHEDORENRD LR - T B, BB IHLE
PN IEIEERETE D L b BFIANE U » T 2 TTRE
HEREL TS,

uneven fractionation radiotherapy (I B8 5t #i
Mo X 2B ROMERY B L-boT
7e <, BERFAEEEMRYSHENCHEETS
EXERREBELLDOTH T, LvsicsdH
TX2.0Gy LLF DEAR B IR 1< 3317 5 B8l 7o i
MEZEORFIICL b, BRI 5 MERE
MR X b RS ANE <, A o shoulder %
PEWT ENRBD BN, uneven fractionation
radiotherapy Z £ OB EFE O —Epi kb h
Twb, Bkt REBE cfTbh KB ENH
fABEREA 2 v = &V — v D 3s13 5 KRR
TEXOHRYEHE LB o702 LD, BEAD
ERFEEMRCEET 2 HER: v V-1
TRDOIEBEREMROEEIANETREL UE
W2 EMe LG, SEIBSHEE TOES O BN
RIEFM D 5 ERREMR O BHE L B & T
HEZNH5H, —Faihoin < BERE b o fEE
MRDOMIED SN BEHRICKE S BET S
EIEREE T S h Tt b, MEEFII KT
S84 OGP TIRBREERM O BEICIG U T BB
BULHE L7, € - TIE/NBRME AT C uneven
fractionation radiotherapy ® {&IEEGE 235 b B
HTho- BRI BHUPMIEREIH, Lirdt
DIEARTS B ELXRBH LIz it kb3 0
LHEEENh B,

IR B & R O FR gt iz BE 3 5
DI rB X Y HROTBESESCOVTEET
5. FE/NARESE 11 8 © 1 <1.8Gy/fr © conven-
tional fractionation radiotherapy D35 3
EBhTRY, —EREDERE LI L % H5EM
E OB BHSRICE BB Ui, LT
2 C BT o B P Sl 40 3R AR R SR 1 BB B b iR AR

HAB &t 488 #85
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L, o4 FRIFAEHEHBCEKETL2ETS
Perez 90235 5 0T, BEEHR Lo
DXL DL OFELXBHTHZ LEETRD
#5, radiation pneumonitis “° fibrosis O HE O |k
AnfEEEhb, BEBOEYHE ORISR
&% Linear Quadratic model T##+% &, 1IE
HHHEED o/ EII/NE P, —E/MREICZ L B
% EIR S TR AHRRE» b RICEET S
DT, LhELOBRBEXBHTES, —HAM
B O EGFHERD o/ HEILKE L, —EINE
Bic X 5 5EIRE T BERBEVLEREL, 7
DB AL LI T X AE IR OB
HIFE»TH B, Z 5 L7 Linear Quadratic model
wELE 2 L, Bx oI/ NKEIIO 2 HRER
a5 L ITHIEEANZX LT multiple frac-
tions/day @ hyperfractionation radiotherapy
DRI EE 2 b h B, LIHIES <3 H R
DEMEHEFEO M LR @ < "M D %
DT, ¥ field within a field ¥ X b —@E#R
Ex LA IeHRBEPEYER I 5HERLS
Gy X2 fractions/day® X 5 7zaccelerated hyper-
fractionation radiotherapy %X \ > Tldig s
EEZLNS,

T ) v A EEBOBENE VO THEIR Y
VAL T RS UL BHET CHRET 5008~
BRI TH B, L LEHBEEREONSG LS
EFID R & A ELFRBEILD R\ EFTHITH DN
ORI 2 bhic T ENRS VTR R
B/ NBHECTBHELIS EWIE 2D
5. iz, NUESI R W TEGER Y v @imio
BHOBEI MBS, B4 oFH ik T2N1
MO CIRFEH & il PIEc FR A EF % fRE L 7o fE A
EF IR CRE LEAOATFRCAHRLE
BHER LB s - 7=(Fig. 6). & Z A5 NUESIC
58 BTV v o< BEEME G D B & X R I & M
BHFET31%, HRBRBETII% EMBETRRDY,
REBRHB T2 5 2 EH - % (Table 3). #-
THREFRIBHBED THL AR HE & P R EF 2 R
ELIEHL D BEARFAROITTHS, Lrsdic
WREOEFIEINILD - To ORI 3 5 B &
BROIHEEZ BRDDTNIBID 5 BT Y

FEFN634E 8 H25H (55)
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v SRR & FIE S h 5 G TIREE SR Y
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Wi & 45 BT R R s & FRFI SIS R EF 2 BR 2
LTI WEELD,
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JR 6 B AR YA AR oD FR B & 3 1 T IR FEME AR AE
BI3A6HEBR L, AT OEREEL,

1. BB D 5 FEFRT T HI40%, 1118 %,
A2 %, IVHRO0%, @ T4%ThHoTe,

2. REMMANCHRD &/ HRaRE OB b
B, RFLpgE, e AMiaEo 3HFEDOHBER
BRARI R E R e o e,

X BHICIE MR OV TR E SRR, RS
BF D A FFERIT 38 XIE T O W TR L IR D&
R,

1) I-III #34{& Tl uneven fractionation, con-
veritional fractionation, hypofractionation ra-
diotherapy ® 3 BICiBRBA O E LIz -7z,

2) Lo LI#fIce—E#E (—BH#E 1.8
Gy LLF @ conventional fractionation radiother-
apy I & % BB O BSR b R T,

3) UI#A#I T Xuneven fractionation radiothe-
rapy DREMAR S B &, HRHEOBE T 5 —
[@]1.8GyLLF @ conventional fractionation radio-
therapy Tl 2 FAEFEHABB B hLh -1z,

4) [P D, KEBR Y v < HifRHT & IERHFET
AEFERICENRD Bhigh o foh, BHEFTL
BT Y v <~ RSO LR AEICE o T2 &
REET DL, BT v BT AR
~DORHFILELEZ OIS,
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