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Radiotherapy of carcinoma of the lung

Mitsuyuki Abe, Masaji Takahashi, Yasuto Onoyama,
Heiritsu Sai, and Takehiro Nishidai
Department of Radiology, Facultyof Medicine, Kyoto University.
Shunsaku Oshima

Chest Disease Research Institute, Kyoto University.

Research Cord No.: 604

Key Words: Radiotherapy of lung cancer

An analysis of 248 cases of carcinoma of the lung treated by a Co%® machine during the years 1962
to 1970 was presented. 193 patients had radiotherapy alone. 23 of them, in poor general condition,
were only palliatively irradiated with doses less than 4,000 rads. In these patients no one could survive
more than 3 years. Another 170 patients were radically treated with doses more than 4,000 rads. We
used parallel opposing portals delivering a daily tumor dose of 180-200 rads. A tumor dose of about 6,000
rads in 6 weeks was delivered. In this group, patients are divided into two groups according to techniques
of treatment., In one group (121 cases), the primary lesion was covered by fields safficiently but irradia-
tion of the mediastinum was not enough. The one-year, five-year survival rates and median survival time
of this group were 24.8%, 4.1%, and 6.9 months respectively. In another group (49 cases), the primary
lesion and the mediastinum were covered by fields. The one-year survival rate of this group was 38.79%,
and the median survival time was 9.4 months. Therefore we could increase the one-year survival rate from
24.89%, to 38.7% by irradiation of the mediastinum and this difference is statistically significant (p-<0.05).
A follow-up period and the number of patients in this series are so small that no definite evaluation concern-
ing the two-year survival rate can be afforded.

In the cases of pre- and post-operative irradiation, the five year survival rates were 15.49%, (2/13) and
36.3% (8/22) respectively. However, since about 50% of patients having received preoperative irradia-
tion were placed in Stage III and IV, while only 13.5%, of patients having received postoperative irradia-
tion were classified as Stage III and IV, it is impossible to draw valid conclusions by compairing two dif-
ferent methods of treatment on two dissimilar groups of patients.

A new type of radiotherapy under inhalation of mixed gas of 5% Co, and 959, O, is now in progress.
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stiR AR s A
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1. FEEXFHCBHL, MfRoRSITS
T WERIZ2W T,

OB RT BIEGIY 144012 % . 4000rads LA
RS UECEG R R RAIBAII & L,  4000rads
LAIF MBS 6% MR ARBEG &35 &, W& X
1216 (84.0%),%h#E 13230 (16.0%) TH5.

i, FFREHEARRIRS.

RFEH % Fk w BRBIIREH 17210 iE | O 4F
A, M MR EERE Lo TTab 1ITRLT.
Bt B 1050 LTic16f, Hi%, 6.5:
1 TH5. FHEESL60.9FTHBD . FEME
566 (46.3%).7hi6561 (53.7%) T, —ii%

HARESERHFESHE WLk 75

DFE RTINS AT S\ . F il BT,
TR SR RET A b ON Kb £<, 2D
57.8%THH, FITHHERCREESTS L 02D
Bigd, Whi 4 ZaThork. M TIR
Tab. 1 R340 <, M2 & % & D 2604(49.1
%) EEZ S 2 B fERIE61H] (50.92)
T, BE19.0%, WV LEBEELT.8%, ROk
14.5% Lig2>Tw%. #EZUICCRKIBTN
M EH LIS ERCfE>THETD L, 1,
IVIIEGIA380.9% % L, BiHiiaiioRts ki
DTFEFINIFRA & NFIMAREMTIR TH HUERR
LT3,

EEIAT, B L OEIER @ LR £, median
survival timeZ Tab. 2 iRk Lz, @0 5FE4:HF
2T 4.1%, median survival time % 6.9% F &
EBEOTH B . FEBENG 2 bhic fER T 2
\~T median survival time %3R5 &, b
6.2 A, IR 6.7 8, WP LB 8.54 A
T, R LERs R bRE R aofc . FAETAL
Flj> median survival time 3, R g Ui
B 3.5% ATRLENL, WHLMEcE U
oy 8 1 TR TFRARS DT,

BEFERAIENm 2/, 1H 180~ 200rads

Tab. 1 Distribution according to age, sex, histology and staging in patients irradiated
radically (More than 4,000 rads). Mediastium is not irradiated.

Squamous . Stage
! Un- Adeno- Anaplastic
Age Male | Female determined g:;l-f:i — carcinoma carcinoma 1 1 I v
0—9 1 1 1
30—39 2 1 1 1 1
40—49 8 3 1 2 2 1 2 5
RO 17 2 16 12
23 7 9 4 2 7 24 10
60-—69 | 43 9 (3) (3 (2 (D (D (G C 5) (2)
3 5 5 6
70—-79 | 15 3 (D 2 (2 | : : (2 (D
: 2 1
80—89 2 1 (D 1 (1)
. 53 18 18 16 4 17 50 34
Total | 108 16 (n (3 ) (D (D (D (9 (B
Percent | 86.7%| 13.3951 49.1% 17.3% 19.09 14,59 4.195) 14.995| 48.7% 32.2%

( ) Female
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Tabh. 2
| Stage
Survival I I i v Total
time N
1 vyear 4/5 =802 7/18=38.8% 15/59=25.4% 4/39==10.2% 30/121 =24.89
2 years 35 —60% 3/18—16.6% | 8/59—13.5% | 0/39— 0% 14/191 —11.6% |
3 years 36 =60% 1/17= 5.9% 3/86= 5.4% 0/3T== 0% 7/115 = 6-09%
4 years 2/4 =509 0/14= 0% 2/45— 4.49% | 0/26— 0% 4/39 = 4.4%
5 years 1/3 —33.3% | 0/10—= 0% 2/39— 5.1% | 0/20— 0% 3/72 = 4.1%
Median survival "
S 21.5 9.7 6.8 | 6.2 6.9

Percent crude survival of patients irradiated radically according to stage.

Mediastinum in not irradiated.

/J
it /72, \
= 7\ RN

Fig. 1. Tield localization according to the tumor site.

%8 5 [Bl, F16000rads - fEHE & Uiz, 2fEHI0F
BB E35902rads TH B .

i, GhE RS

BEDO—BRERT R DK%, 4000rads LITF DR
ECIRAE IR K528 b o o ERT23641
T, HEHERRBIRID16.1%% L5 . HiiH
BRI 1 f#E it <, IVifio
HETHT, B4EL LD 70 12 15 Bhicholke
(Tab. 4).

SO BEHE B 183%rads ThH D .

2. FRFHE, BIUHREERBRCBE LiiE
P2,

IR AR LT <, FREENEE/N X
WIZ D b bF, fHR~DOEE R b BN
Aileligvs. ZOFEERBLT, 1968FELIEILE
BeEz, FRECHNUGREY v 8, X0
KRB % B DT ET IR 2 Fv, W@ 2fc
B LT%. #HEE 1 [ 180— 200rads ¢, %

rads JRET L, DI RRHO 2B 2 Lizo
T, JRFEHITITEF6000—7000rads [R5, sK4)
{LRE DEETRIRFEHE & HERR A 4000-—5000rads, JI7 g}
L, FCmflliE s 23000rads REH% oA FEk
ELTWw3%. Fig. 11334300 X 5 LIRSS
DEBEDEF R LIcbDTHS. WMEETFO g
T ERIE, TRIKENEM TN & 5.
COFECET HIEFID 5 B, 4000rads D) -FESF L
TARVERIIB S NS0 b, FIAEILTab. 3 12
A<, I, VHIREEo83.7% % L, il
D KIS DEITERTH 5 . AHE Lo
255 BRI E L bhB X SR, D
5%, RVEEEN35.3%, Ro{b#s1.3%, &
FE 5.9% DEI4 Wi oT WA, AR 1T 2
RN DT 2 FEETFE L H LRV, 1
EHEEER38.7%, 24E10.3% ¢, median survival
timel} 9.4 HCH % (Tab.3).
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Tab. 3 Distribution according to age, sex, histology and staging in patients irradiated
radically. Mediastinum is irradiated.
Squamous . Stage
. Un- 9 Adeno- Anaplastic 8
Age Male | Female determined z::lcino fia carcinoma | carcinoma 1 ‘ I I I ‘ v
1
40—49 2 1 1 1 (1 (D 1
50—59 | 15 6 4 1 _ 4 1 9 5
' 5 7 [ 5 2 5
o 2
70—79 5 2 1 4 (2 1 (2 2
80—89 2 1 1 1 1
13 16 | 10 2 23 14
bl e T |y |y | B D 5 13 |3 |
| Percent | 85.7%| 14.3%| 27.4% 35.39% | 5.9% 31.39 6.195 10.29), 53.19%| 30.6%
( ) Female
Percent crude survival.
1 Year: 19/49=38.7% Median survival time: 9.4months.
2  Years: 3/29=10.3%
Tab. 4
& Radiation alone. Radiation alone.
- i) Preoperative Postoperative Cases irradiated Cases irradiated
c.2 irradiation irradiation pallia.tivelg (Less radically (More
g% than 4,000 rads) than 4,000 rads)
& 8 14 cases 37 cases 23 cases 21 cases
Number Number | Number § Number
i atloasos Percent pir gt Percent ol cases Percent ot leasas Percent
I 4 28.5 11 29.7 0 0 5 4.1
& 1 3 21.5 21 56.7 1 4.3 18 14.9
& I 6 42.8 2 5.4 10 43.5 59 48.7
IV 1 7.1 3 8.1 12 52.2 39 32.2
o 1 5/14=35.7% 20/37=54.0% 2/23== 8.6% 20/121 =24.8%
e [2 4/14=28.6% 15/37=40.5% 2/23= 8.6% 14/121 =11.6%
i 3 3/14=21.4% 10/36=27.7% 2/23== 8.6% T/115 = 6.02z
§§ 5| 4 2/14=14.3% 9/29=31.0% 0/17= 0% 4/89 = 4.49
RS 2/13—15.4% 8/22—36.3% 0/4 = 0% 312 = 4.19%
average dose 5,097 rads 5,214 rads 1,839 rads 5,902 rads
i 1% FR 57 6 i iy BR 555 491
36D Y, BEDOFHESILS4.5F, Fichix LB TS D. 2D 5 b, YR LEESI
5:1Ths. EEMETCXI, [nfltcs 14610, o 4 GO BEL MR, * fikfio

#hD86.4% L, I, VIHX5H13.6% T H
% . RETEGEE g b RE DI LTI

B T HiEhR & ATE I 2 FICRRE L,

SESRR AR

Fi35214radsThH 5. 5FEATFER L Tab. 4 1w+

M<36.3% LRIFTHS.

FEEK A T\ o BicFBRE g2 T
% . 1400 EIGIR S B3 5097rads T, FREHET
b BFEMAHEDHIMIL 1 H~40B 1 £7-232T W
A, PR 2 BRETh S, BHEFFEAELT
FEFRHH BRI CE ST, KED Ik
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BR L1878 o o T SEGIOMERSE T 1 4, M2
Bl, VHI1BITH% . BEBEER LB 145EFA D
AEFFERIRTab. 4 1I7RTINE T, 5 FEAFRIXI5.4
%THhB. WniRLE, RBREECK ok 4 M
RWFRLHRES P A»B7 5 ARFETLTL
5.

95% 0.+ 5% CO, A TR HI

it O B SRR B ETTHEGIA KA Th 5 H
b X520, ORI THEL, 544K
CWIEDTRI0E # 2T FENRBAERL h i
U TSR TR 200KeV D XA B Co®o,
BT, BEEXRICBT LS 3 i o Kt
PEEIT Lo THEANESEZ LB LD T
B5H, TOEOERIZR bR, T D
Fifisee o e SR AR AR 5 SEAEFERI0Z L5 0
BRAEBRFTH Y, ch&ofkvgi+ R
D, COBRELIRIERTHS S5 . HEHGERE
&R, FHLWEEOS L BEER D
WEEIELE L THENES Lo T—o0
TENR BT hicn, —3F, HSHE4EwS Lo
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DT H b b, EROBEmZLSG b By
TR, LinLiehib, 4 H Ay
R SRR % 17 | X 2 % Tt 7o o1
TS, TO—2DHEEE LTHFEDEOFIE
BHTFbIhS, WA BIMSER, 5% O, &5
% CO; OREH AR KRGETIC WA & % it At
B, 1[a] 500rads% 38 2 [@l, #4000—5000rads fg
BT 5B A L UicH Loigie ik, @80
NERSE KRG T TIoTHBEL, FO8E%
BRI LTW3., WFhiBERE 1 E£288LT
Wi DT, ZOBRBEECHILSH oS ¥
TeAT T Bie\ A, BIRF & TORER & 7 041
W% Tab.5 (R&»AWATREHEE) & Tab.g
G BRE) .

z &

it D SRR FREREN T E D P A& i34 o
TE, ToBEAL, FH—lififEs o b o5
CEBZELST LTSS . BEALY wEE
3 emPAF DETRANUALERE G626, 156] (27.4
%) ) VAHEB SRR bh s e
BHLTWS. B, HEHRBEOMSENL,
FHRAREOETHECL SR RE /e & DB e X
D, FMCizz BRIVEERAIRIIBY 0 B TH
5. BxOMiEBEGIO 5 FAEFERT6.3% LB

Tab. 5
Age Sex Histology Stage Dose (rads) E?u(r;;iq\;iht;;n e
68 M Anaplastic T.NM, I 5,000 9  Alive
77 M Anaplastic T.N:M, 1 4,500 9  Alive
48 M Anaplastic T,NM, T 5,000 9  Alive
70 M Anaplastic T.NM, I 4,500 9  Alive
49 F Anaplastic T.N.M, ¥ 3,500 9 Alive
57 M Squamous T.NM, I 4,000 7 Alive
62 F Adeno. T.N\M, [y 4,500 T Alive
67 M Anaplastic T,N:M, ¥ 5,000 3 Dead
45 M Anaplastic TNM, 1 5,000 5 Alive
63 M Squamous T.NM, ¥ 5,000 5  Alive
82 M Undetermined T,NM, T 5,000 4 Alive
72 M Anazplastic T.N.M, 10 5,000 4 Alive
71 M Adeno. T,NM, ¥ 5,000 1  Alive

Cases irradiated under inhalation of 95% O,+59 CO, gas.
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Tab. 6
Age Sex Histology Stage Dose Sugﬁ\.;;lmt':;n b
61 M Anaplastic T.N,M, Iy 5,000 4 Alive
62 M Anaplastic T.NM, ¥ 5,000 3 Alive
69 M Squamous T,NM, I 5,000 2 Alive
67 M Anaplastic T.NM, 1 5,000 2 Alive
64 M Anaplastic T,NM, [ 4,000 2 Alive
62 M Squamous T.N,M, I 5,000 1 Alive
64 M |  Anaplastic T,NM, I 4,000 1 Alive
Cases irradiated in air.
Tab. 7
5 . . Field si D Survival time
Age | Sex Tumor site Histology Stage 13( Cm;nze (r;E:) nur:;;"r:ars:)
66 l-upper lung field Undetermined I 10x 8 5,500 5.5 alive
53 r-middle lung field Undetermined I 11x 8 5,900 5.3 alive
r-middle and . 6x 8 6,000 '
68 r-upper lung fields Undetermined I 6% 6 8800 7.7 dead
List of five-year survivors
FThbn, 1, THNEEDE6.4%% Ld5HD o & THGHRREEI G O 5 EALFR 3 it
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