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Studies of preoperative and postoperative irradiation
in patients with carcinoma of the lung

by

Yoshihiro Takegawa
Department of Medical Radiology, School of Medicine, T'okushima University

(Director:  Prof. Fumic Kawamura)

Research Cord No.: 604
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Effects of irradiation combined with surgery for primary lung cancer were studied. Of 63 patients
with carcinoma of the lung treated with combined therapy in the interval from 1960 to 1973, twenty
had pre operative irradiation and forty-three had postoperative irradiation. Results of the combined
therapy were compared with those ol twenty-five cases treated by surgery alone.

1) The five year crude survival rate was 319, (5/16) in cases ireated by preoperative irradiation,
289, (7/25) in cases treated by postoperative irradiation and 379, (7/19) in cases treated by operation alone.
The median survival time was 27.0 months, 19.6 months and 17.6 months respectively.

2) Effects of the combined therapy lor lung carcinoma were examined by median survival time
according to the clinical stage, histological type and operation method. The median survival time was
improved by preoperative irradiation in cases in stage II, in cases with undifferentiated carcinoma, and
in cases that received relative curative or non-curative operation and pneumonectomy, as compared with
that of cases treated by surgery alone. The median survival time of the patients treated by preoperative
irradiation followed by curative operation was shorter than that of cases treated only by curative operation.

3) Longer median survival time was obtained by postoperative irradiation in cases in stage III,
in cases with undifferentiated carcinoma and in cases treated by pneumonectomy. In cases treated by

curative operation, median survival time was shorted by postoperative irradiation.
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HABH v TwaY,
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19604F 1 H X v 19734E12 + To 144ERc,
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o, [FIREI AR KB A B 58 — b e
C Y2 Xt M S o Ml BOBR G250 2 Sed 1 &
LB L.

AFATIREH R AT L, VIBR Lo dE R 2060c %
5. 5b, BFIT4, LF 34T, S0EEHED
% <, PIYERS2.55chH D (Table 1).

Table 1 Age distributions of 88 patients with
primary carcinoma of the lung.

Age [Preoperative . |Postoperative
(YR.) |irradiation | OPeraHOM | giation
3039 1 1 2
4044 2 1 5
50—-59 14 13 15
60—69 3 9 18
70—T79 0 1 3
Average| 52,5 yr. 59.1 yr. 57.1 yr.
age (20 cases) | (25 cases) | (43 cases)

F A BsBe s B L o e, TM7
@, TM76, M6 Mch ot (Table 2),

FEM BT A e, WAL 6 1, g
JE 9B, RobHE 4 61, MRS EARB oN 1 )
cdotz (Table 2).

AT RIS RE20 61 2 R AR T b & TREIFN
6 6, HEFRIEFN 8 01, IEHIEFT 6 ) T Ho
7. WiBIERAT A 520 e & DR LLE, BHHESIRAE %
FZirtcb ot oflTch s . ALIFEN S G, EiF
hi126c oot

W ATRAT R IR AL « mIGUAGE T B O Ebm A &
i B A E L, Aa) 2 YIRS & S L
fo. JBgHI ©Co dkE RIS 2EE (RT 10000 5)
ik B OCo-r #, Kot HEmEEE (ML 15
MID) k5 6MV X i Lic. RETERLAr
EAEHAXET VERBCIOBEL, 250
VF7 4 —HBNETAF e 7T 7 4 —THE
YT o iR A £ o7, o R E Sk
10X 10cm®*~12X 15cm? € H 5. 1 [AlDFERK
WarofEfl© 200rad % Fvs, 1 HE S ~ 6 [El0
Wiy BB X b, R 2 3900rad
(1600~6900rad) T MA4F Lz, JESHUREIE SE
24H (12~72H) ©, BHEHKT» FHiE CofF
BEIAR LS4 H (1 ~23H) ©hoik.
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Table 2 Case distributions according to the type of treatments, staging and histological
type in patients with primary lung cancer (1960-1973).

5 No. of Histological type
age . —
cases Squamous cell | Adeno- Anaplastic Ca. nos
carcinoma carcinoma carcinoma .
I 7 1 1 2 , 0 |
Preoperative II 7 2 el 0 1
irradiation I G 3 1 2 0
Total 20 6 9 1 1
I 8 1 5 2 0
9 )
Operation I & ‘ ’ D
Il 8 5 2 L 0
Total 25 12 7 | (B 0
I Il 2 8 | 0o
Postoperative | 17 8 7 2 0
irradition [ 15 9 4 0 2
Total 43 | 19 19 | 3 2 i

WIS 2 JE1T LIciERN430ICh 5. 5 b,
BF3B4, kT84T, 50~60AEREL, T
EWAILST. 1T H D (Table 1),

B oFESECx, T, T174), I
sflcH s (Table 2),

IS <k, R LRBEI96, 19
B, KoL 3 6, MBI oM 2 flchots
(lable 2).

FR <k, BRPNIBH, HEEEFE 7
B, JEREFEM2300C, BEED IR AERAHES
TH%. WBERNTEZ Tt b 0106, WD
ZZFIbO3BHIT, D 5B 6 HcEESfEE
ErthinfThh T 5. AlliFEd206, ZEiiFMis
BT, MRTRHETER O FATBMBC b UAIF A
M,

RGN, HEE ) v HRODB &9
FMERR I, ATESN I 2 MC RS L 2. IRYSHER
D KRE XIS X 8em?P~10X15em? ¢, 1 [EHE
200rad % HpfHEE X0, K& fEHC
5000rad % MREF LT\ % . BEHIIRDG 2538 H
(10~69H) , 45 & b FRGIBAL ¥ < o MR
30H (11~ 174H) TH 5.

FRIHITE S, RFNCTN A 320 7 B bl
BT, LU RBHREShSENTHS . i
P FTF18%, LF 74T, S0EAIRE L, Fiy

£EWINE59. LT ot (Table 1).

5GDfEE, TSI, W96, T
8¥lchn (Table 2),

AT T, RSB 6l, BE 7 B, &
g 6 It % (Table 2).

FNC X A 0HCIR, WREEN 5 6,
TEFEM LG, IERIEFEM 9 tlch s . Bk s
FiFicb 0 104, EETMEZ 2T 1 b 156 ¢
H%. HhliFw156, EiFEAI0ATch%.

TR R 10k

1. Hi4:f75 (Table 3, Fig. 1)

RIS A T L 7c 20l HIZE RS0, 14E80
% (16/20), 24E61% (11/18), 34E41% (7/17),
5431% (5/16) CH5.

FilGBITF250 o MAEFR L, 14E68% 17/
25), 24F46% (11/24), 34E42% (10/24), 54¢
37% (719) THh 5.

R IRGHRE DA AER L,  14E70% (30/43),
24FE38% (15/40), 34E39% (13/33), 54E28%
(7/25) Chs.

W RTIRGHTE X FATHIRE [ LA R eI 2 e
v TERIRSITE L FATHIRE & A B
HERBTL .,

TR R O WA OFF o X 5 BBESE o\ T
3, MRS R OB EEEEO VTR s\ T
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Table 3 Type of treatments and crude survival rate of patients with primary lung cancer.

Yaar {0.5 1 [ ol sl 4] 5| 6 ‘ 71 s 9| 10|

BT SR [ 90% | 80% | 61% | 41% | 36% | 31% | 31% | 56% | 57% | 50% | 50%

. Preoperative nrradlmhun (18,-%) (161'20)(11.’7_)( ”;)( la,i'l(:( 5,-'16) .J,r'lﬁ)!( 519 }( f!_o }(‘)],{20)( ”2 )

i : 84% | 68% | 46% | 42% | 40% | 37% 36% | 29% | 20% | 26%

| Opemation o oR)(17jab)(11/24)(16/24) 8!20)( 7;19)1( sm)lt A 207 Y15 ) 1;4)
88? 70% | 38% | 39% 5% | 239 99

| Postoperative imadiation (38;43)&0;43).(10:40)' 13;33}(10;3 s)' (/) 7;25)‘{ er»n'( 5/22)( 4;’21}|( 3/17)

© PREOPERATIVE IRRADIATION
= OPERATION
® POSTOPERATIVE IRRADIATION

w
=
= \1!13
2
> \
= 1/24
z 0/
2 5 7 S
15040 13433 15 ‘
10433 7725
L il L L L
1 2 3 L] 5
YEAR
Iig. 1 Percentage survival of the patients with

primary lung cancer (1960-1973).

b, 5ELMEO BT X T M HIMES] & £ RO
fwZ kb, Moz sbotEL LMD
2. rhlEgAFE % (Table 5)

RS RO hA A A EU327.0 3, FHirHh

B L A R Iy ote.

Tt > RO, AL, PR X
DRELEEND DT, HAxORFCOWTH
Wi,

3. IR A OB (Table 4)

Nitig o> tE A S P AL e & D B i R
5O TP RO AFFER O bR AR H B
A Uiz

H AN B X % 1T HEFI o 5 484
i, franisatiFci 2/ (33%), FMihitc
113/8(38%), flithlBaHECI22/6 (33%) T HD
.

T HERI D 5 4RA 47T, R HaSRECrE2/5 (40
%), FMHEMBEC1R4/7 (57%), HitkEult i
3/8 (38%) choi-.

MUHEG o> 5 4ELEAF vk, AVRT AHRE ¢ 1 1/5
(20%), FiBIRTECLx 4 Pl At s <, itk
IBGITECIR2/11 (18%) LicoTwie.

e fE A B oo belgs (Table 5) —cix, T

F17.6 7, HiteBHEMECI219.6 Athot.

i

AT A Eoc sk, i EEHRE cLr Al
Bl LEL feoTuw s,

B IESHEC 1 T4l

B ek wTin, IFRTIAEREAL .0, SR HLhEE
30.40, WhitheatiEed. 47 ¢, BRI S

B bk hote.

Table 4 Type of treatments, staging and survival rate of the palu"nts with primary lung cancer.
| Stage | 0.5Y | Ly 2y 3y | a4y 5Y
?;;l;;mmc 177 C00%)| 777 (100%)| 6/7 caa%j 13/6 (50%) | 2/6 (33%) | 2/6 (33%)
irradiation I 7/7 (100%)| 6/7 (86%)| 4/5 (80%) | 3/5 (60%) | 3/5 (60%) | 2/5 (40%)
- I | 4/6 C69%)] 816 (5029|116 (17%) | 1/6 (17%) | 1/5 (20%) | 1/5 (20%)
[ T | 7/8 (88%)| 6/8 (75%)| 5/8 (63%) | 5/3 (63%) | 4/8 (50%) | 3/8 (38%)
: Operation Lo 719 CT8I| 6/9 (B7%)| 419 (44%) | 419 (14%) | 4/8 (50%) | 4/7 (57%)
I W | 7/8 (88%)| 5/8 (63%)| 2/7 (29%) | 1/7 (14%) | 0/1 C 0% | 0/4 ( 0%)
l Postonerative I 10/11C 910 9/11 (82%))| 5/10(50%) | 5/3 (63%) | 5/8 (63%) | 2/6 (33%)
i irradiation I 14/17C 82%)13/17 (76%)| 7/16(44%) | 5/13(38%) | 3/13(23%) | 3/8 (38%)
| 4/15C 93%)1 8/15 (53%)1 3/14(21%) | 3/12(25%) | 2/12007%) | 2/11(18%)
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Table 5 Staging and median survival time of
the patients with primary lung cancer.

Preoperative : Postoperative
! Stage irradli:ltion Opesation irrad.iaption ‘
I 41.9 M 30.4 M 24,4 M |
| ! &) (® . |
[ 32.8 M 17.8 M 20,4 M |
| (7D (9 an |
[ I 12.83 M 10.0 M 5.1 M
N (8 (15)
All 27.0 M 17.6 M 19.6 M
cases (20) (25) (43)

() :No. of cases

Table 6 Staging and median survival time of
the cases of lung cancer with mediastinal
lymphnode metastases.

| Sage | Operain | Posopemiive
! I | 57.6M (5 | 36.7M (6)
! I 10.4M (6) | 13.8M (1D
lﬂ 10.0M (8) | 15.0M (9
All cases 1. IM(19) lfSM (’U)UI

( ) ¢ No. of cases

I HHEFRC I i, ARSI 132,88,
FilFHIBE-CIR17.8H, HittBHBECI1320.4H ¢
Hotc. MMTRMEAC BTk, FAGERBRC I
LRI OIER A R S s 2%, itk esiE o
Fihi AR & EkTe o,

HAREZHRERESME #3748 g5

IHE BT 3\ ik, fFniBHTEciL12.8),
FMHIFETIX10.08, AiBHIECIR15.1H &
7o Tt WRATIRSH R A AR IR 3 W T o pl
YRR & 2RI, RIRHEE G R b o
BRI OERED R b,

PG HERR Y v - B & R T E Bl
HIRERIBHORR %, LR i L
(Table 6 ). F4iEIPECHEBIEE 2320 75
(o) oA RE ., T HHEMI©I337.6/,
PEEHIC1210.4 8, TWHEGCIR10.08 &>

Tuvi-.
I (ng) s\ ik, hlBldE A0
1136.7H, UW13.8H, MINI5.0HCHt:.

THHEMIC R <, TUMER]C LR A i
I U BRI o A FE IR D IEE 2 B & 7
LIHEGRC 3\ Chk, 7R, A8 o b %)
F@ED bhicotc. TIHEA ST, F
fEHAARER I e LA RIS AR A7 D AT 2 R
Hivs . WHEGIC s\ Tk, SR L
RIS R A A I 0 JE R 2358 B e
4. HLEZL A B O M
LRI Pl A= 758 R O ep AR AE A 0% e U -
(Table 7, 8).
WP b HOREE G 5 AEAAR, ERTaEHEEcIx
2/5 (40%), FMTHINFECI25/9 (56%), MIiklE

Table 7 Type of treatments, histology and survival rate of the patients with primary lung cancer.

| Histological type | 0.5Y 1y \ 2y | 3Y 4y 5Y
| Squamouscell [ 56 | 4f6 . 206 2/6 2[5 2/5
B | cacinoma | ( 83%) ( 66%)| (33%) | (33%) | (40%) | ( 40%)
reoperative [ 99 09 6/7 2/6 2/6 2[i
imadistion | Adenocarcinoma | ¢ {500y | (100%) | (86%) | (33%) | 3% | 33%)
i Anaplastic | 34 2{4 2/4 2[4 1/4 /4
carcinoma L C 5% 50%) | (50%) | (50%) | (25%) | 25%
| Squamous cell | 10/12 9f12 T/ 6/11 | 5/9 5/9
carcinoma | ( 83%) 75% ) tbl/) (36%) | (66%) | C 56%)
rati 1 [ 77 5/7 3/7 37 2/6 1/6
Operation n Adenocarcmoma (1009 71%) (4 39) 43%) @3%) | 17%
! Anap]astxc e 3/6 Lfﬁ /6 1/5 1/4
| carcinoma 671%) 50%) | (7%) | (17%) | (20%) | ( 25%)
| Squamous cell | 16/19 13/19 a9/19 116 6/16 511
, | carcinoma | ( 84%) 68%) | (47%) | (44%) | (38%) | ( 36%)
| Postoperative | ‘ 1719 14/19 5017 5/13 33 178
| irradiation | Adeuocarcm_crr.)_a | ( 89%) | C 74%3 | (29%) (38%) (23%) | C 13%)
| Anaplastic 313 3/3 1/2 12 1/2.
carcinoma L 100%) | Cloo%) | (50% (50%) | (0%) | (¢ mu %) |
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Table 8 Histological type and median survival time of the patients with lung cancer.

Histological type

Preoperative irradiation |

Operation

Postoperativo irraldiatioaul

Squamous cell carcinoma

23.0 M ( 6)

22.0 M (12) 24.0 M (19)

Adenocarcinoma

Anaplastic carcinoma

30.9 M (9)

21.1 M ( 4)

2.0M (7 17.5 M (19)

8.7 M (6) 21.8 M ( 3)

All cases

27.0 M (20)

17.6 M (25) 19.6 M (43)

-+

BBEGI5/14 (36%) LinoT\ i,

IRRERE P 351 % 5 R A, AU Tl
2/6 (33%), FMiRmE-cix1/6 (17%), itk
BIETIRLS8 (13%) LicoTuie.

FMEHERED © 5 AR L, WRiRHEE T
1/4 (25%), FHiBEE ©x1/4 (25%), i
BT/l e o,

PP AR B B R LT b & it b i
e g\ Tk, ATRTIRSIRE 23.0 4, oy HFLAE
22.0H, figlas#24.00 ThH ot

IR AEPRC BT, fTAiTHRGIRES0.9 1, Filfit
AhfEe2.0H, MiREEELT.5 Atk o,

RACIHER T, MinrRER21. 1R, Fi
M 8.7H, RS2 .8ATth o,

P b HE i ) B O s B 35 Qi i
TAGHRE, F il A 2 O B I B oo 2 T
R WD Ieh ot ROUSEC R T, F
IR I U, A ai IR RE R O R RS B oo

() :No. of cases

FThe b R0 EREN R bhi.

5. FefiRBIGRRIET O WY

fifis o> R EL L EMMT R L O RE{EHE
% o T, F iR I IR R L
(Table 9, Fig. 2a, 2b,

FHFEIREGNC 5\ Tl FEREE TR RSy
5L AR L, PHEEFABL84.37 L 7xo
T\ 5. HEEREF R B\ i EIELE A B
19.01 &7c b, JEEEFREECIL A2 1 4R
PcsEe L, PiEEFEABC L 7.28 Lo Cw
5.

i RSHE P 3\ Tk, TaREFE Ao de s
A %31 .3 T, T HAREEGIC H LA 700
L T T B L IEERIEFMTEO R AR AR
228.9H ¢, FRIPIER L O 2 Fe D EER LT
5. EEEFEMiRohEAEF B2 2H T, F
MBEEG D 7.2 X 0k B AR
LC\5 . M8 a 2 roiiplc, $EhET

2c).

Table 9 Operation method, staging and median survival time of the patients with lung cancer.

Method of operation Stage i}:;:.g?ae:i?riw Operation I E:,’:E?gﬁ:?;we
I 3 b 7
Curative operation I 2 ! 0
! I 1 . 0 !
Median survival time | 31,3 M ( 6 cases) | 81.3 M (5 cases) | 50.8 M (13 cases) |
! I 1 3 2
| Relative curative I 1 6 3
| operation i 3 2 2
]] | Median survival time | 28.9 M ( 8 cases) _19.0 M (i1 cases) | 25.8 M (7 cases)
1 3 1 2
Non-curative It 1 3 9
operation | I 2 ) 12 |
| | Median survival time | 21.2 M ( 6 cases) 7.2 M ( 9cases) | 10.6 M (23 cases) i
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&, CURATIVE OPERATION

b.RELATIVE CURATIVE OPERAT[ON

HOREZR A &g 378 Hsy

C.NON-CURATIVE OPERATION

| Hedian survival | Median survival | Median survival | Median survival | Median survival | Median survival . | Pedian survival | dedian survival | Mechian survival
BF 513w 8.3 n 50.8 1 B a9 19.0 8 25,81 BE anem 7.2m 10.6 »
o
(] ]
o«
e ;
jl N 10p- - - -
1]
- L
L] L-]
H H ° H
"' t~ u L b
B - =
- o8 L] b
L
51 1 s x s b
.
. $ - °
. . . R L . 4
* a "
s ™ " | L oo J
. . . s * . - -
? ] 3 . o 380 . 1 - L . | 1
0 . - 0 . CI K ) r
I onm 1 nom Lo Inm i i oo onm oI Iam
PRECPERAT IVE OrgraTION PosToreRaTIve PREOPERATIVE OperaTion PosToPERATIVE PREOPERATIVE OpERATION PoSTOPERATIVE
IRRADIATION IRRADIATION IRRADIATION IRRADIAT IOH IRRADIATION IRRADTAT 0N
o ALIvE o Dean

Fig. 2 Staging and survival time of the patients with lung cancer treated by operation

combined with irradiation.

Table 10 Median survival times of the patients with primary lung cancer treated by operation

combined with irradiation.

Pn eumonect om)

Preoperatwe 1rradlahon

Operation | Postoperatne irradition

3.9 M (16 ca.ses)

Lobectomy 36.9 M ( 9 cases)

27.0 M (15 cases) |

28.8 M (10 cases) E
5.8 M Uicases: ‘

flii R O IR EF MR 3 W T, FATEMSE G
HoUnie b o4 df il oA B s s .

i HE R Lk, R 8
WL D BEEATE DR HhBy, fEEEARO
50.8 ¢, FHTHIAEM O84.3 H 1 kb LA:AEIUIR
WL Feo T . MR EE o T A AL
1325.8 11 C, FHiHMUEG©19.0 i ol U
mictE  Igo Tt JREHEFEATRED R4 A A
HX10.6 ¢, FMBIEGO 7.2 X v #Epac
EELTWAS.

il oo N EE BB ) & il IR ATRES & o R
LIARENAE O B H BP0 ¢, o HlE
L7- (Table 10),

FAFHBEGCE, TSRO s A B
BOHCHBHH, MEREFLI27.6H &L hoCu

haTIAHEGClx, ISR A F B
20.9H, NHAEYIREEL36.9H Chot.

WEEIRAHEEG v, liBIEREE o A H B
28.8H, AR L18.8 A CchH Dt

TSR AREGIC Tk, ATRiTIBS B 5\ it il
RIESC X v A o JEE 2 R b, A
SEBNC s Tk, RIS X b AR EIDIR B L
feoT\wib,

Wig - BR

F i B G 2 DR L7230, SRl
TEGICHEL LT, 5EAFERC KWL CIIERY R
Bigmote. PREEREABIC T, F47Ruh
FEGI L U AR AHE G L2558 b v oAt
117 B MRS (1) & A7 BB - o A AEIRT e k2
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Fig. 3 Effects of combined radiotherapy on the
median survival time of the patients with prim-
ary lung cancer.

Re o iR h ok,

TEROWET X2 Th, FATHEIGEG & KR
TRIEBEREER & oIk, AR, B\ s
TR 3\ CTBURHRPE I X 2 BB R o A
LR BRIs 3, ATRTHRSHE G2 T A
Bl e LiRF R % [l - LB 5 L ok b B
bHh, —E Lisy.,

NtV ER AR, WA, FahRe XoTx
DREENIE L BRirs 0T, JHREROHER
AR E R EhORFIC T 5 DERH S .

FRPRPIHAGY, AMIE, Fhrir=io dhibd:
BB s bR O BERBR I oWT, FiiH
MEG & o IR R AT (Fig. 3) . W 75 7
RV, BN R EAE G o A A B, K
N ATRTHES B B Wil B IR SHES o Fr 7 A
Bow PR Uk, M EIGER o 4 EAFOTE
it OP i TR L, MRTHRSHEMIZOR, #fkE
FHED: @ENC TERT 5 &, FAFHIEMRC L
L, BSHROFREEG D A1 B B MESE - ih
WFEAR OP o Tzl U, FEERF AR LR
THIEERCAE T2 = bieinbh.

MRTRBEHERIC 3\~ C, PR B Fai
MFEFNC L U 1.5(5 0 Lo IER R 2 5540, I
HARICvk TIUHER, EARELR LR CREEER]
FAATRD CILEREF R R O IR FEN, 55

T75-—-C17)

WEARAHEACH S . 1.550 1 DT o5k
IXRBFEC R bkt

MBBHREAIC O, SEATEASEGNC L
155 EL oo dhAERE A B IER v, TIWEER,
RAACHREG], MEBIERMRERNC B e, dofdid:
FRED 1.5 0 1 DT L iEG
FFMREN © b otz

FAHTHBREE G o\ TR AT A B R AT
SEF], ROHEEES, JFEEFAEES, iR
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