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Radiation Therapy of the Carcinoma of the Lung

Eiji Nakagawa
Department of Radiclogy, Kyushu University School of Medicine, Fukuoka, Japan

(Director: Prof. Keiichi Matsuura)

Research Code No.: 604
Key Words:  Radiation therapy, Lung cancer

One hundred and sixty two cases of lung carcinomas were treated with irradiation with the total
dose above 5,000 rad from 1952 to 1971. Crude survival rates of 135 cases proven by biopsy,
cytology or autopsy are 36%, (48/135) for 1 year, 14% ( 19/133) for 2 year, and 12%, (14/119) for 3
year, 11%, (11/104) for 4 year, and 7%, (6/91) for 5 year. One year crude survival rate is 959, for Stage
I, 38% for Stage II, 289, for Stage III, and 139, for Stage 1V.

There is no increase in survival rate above the total dose of 6000 rad. Better survival rates were
observed in female than male, ages below than above 60, and peripheral than central types. The dif-
ference in histological type did not affect the survival.

The sizes of the tumors on the roentgenograms decreased in 55% of the cases and remained unchanged
in 16% following irradiation. The tumors became unrecognizable in 29%, and this tends to occur in
smaller tumors.

Smaller tumors have better survival rates and the tumors less than 5 cm in diameter constitute 829%
of the cases survived more than 2 years.

Tumors with greater shrinkage rates showed better survival rates. There is no case survived more
than 2 years among those unchanged in the tumor size following irradiation,

Local recurrences after irradiation manifesting as the regrowth of the tumor, development of ate-
lectasis or pleural effusion were seen in 439, of 97 cases. They occurred within 1 year in 889, of the
cases. There is no recurrence after 2nd year. The regrowths of the tumors alone occurred in 229.

This was seen in 219, of the tumors which became unrecognizable following irradiation.
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Table 1, Age and sex distribution of clinical material according to dosage

No. of cases with dosage below 5,000 rad | No. of cases with dosage over 5,000 rad
Age Total
Male Female Total Male Female Total

~ 39 1 3 4 7 1 8 12

40 ~ 49 7 2 9 10 4 14 23
50 ~ 59 47 7 54 43 8 51 105
60 ~ 69 32 8 40 51 6 57 a7
70 ~ 16 0 16 30 2 32 48
Total 103 20 123 141 21 162 285

Table 2, Stage distribution according to dosage

Dosage
Stage No [< 5,000= 5,000 O™
irradiation rad rad
I 0 5 21 26
I 1 18 28 47
i 8 30 73 111
v 13 48 40 101
Total 22 101 162 285

5,000rad DI BofEF T, MRZH X B b
D63, AT X5 b D72, BRZEOZIC X
5d02TTHSH. 5,000rad L) FIREBEOHEDR
1383%TH Y, MRV 5,000rad KD B
DIX75% TH%S. MME R PELES, Fak
B, WEOIHCS . i, MIa2E cikEsm
A5 T o,

FROBEGFEOFHEREC X W7ok, &
TR K X 0 BEARET B DIRFET & L.
R3S IBPFRI8Y TH B.

2. mEHk

TR B X RERISSME & Tl B I X R s
B8] (160~ 200kVp) %k O EEZHIEE
AOCoHMEER I T 101 (21~ 100(CL), 364:LL
Fif vk R R B TR, %°Co JAHERE R T——2000 ( 2,000
= 3,000C) ¢, WEoXKFAVhicks., B
IC43%E X b BEfl Betaton BT-32 m32MV X
W CARBPIEFR T2 T\w5.  5,000rad Ll |
DIEGICONTZ D PR % 25 &, BTEHXE 8
B, 32MV X6 BT D 1484 “Co [BEHF|
Th 5.

TR B EAIB64EE ¥ Cix B 6 [, % h Lh
[k 3 [\ JRAI & L, 108 200rad, &8 13
6,000~ 8,000rad # HiZ LT\ 5.

5,000rad  LL_E% RET LIS 7ciE G5 4R 114 i

Table 3, Histopathology of clinical material

Dosage
Diagnosis Total
No irradiation < 5,000 rad == 5,000 rad

Histology 12 53 63 128
Adenocarcinoma 5 10 12 27
Squamous cell ca, 3 16 25 44
Undifferentiated ca. 3 25 22 50
Others 1 2 4 i

Cytology alone 2 25 72 99

Clinical diagnosis alone 8 23 27 58

Total 22 101 162 285
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Table 4, Crude survival rate of cases with dosage over 5,000 rad

Yearly survival
Stage
0.5 1 2 3 4 5
LA . S N —
Ty | 2 (95%) | S ©05% | - 0% | o @ | T @0 | 5 61
¢ 3 1
1@ | 2 5% | o @) | o (%) | 55 (5%) | 5 13%) | 5 (5%)
. 6 3 N
I3 | 2 63%) | 45 @6%) | 5 (1% | o (5%) | 5 (6%) | - (4%)
2 1 1 1 1,
v ) | B50%) | S5 0% | 5 (3% | 37 (3% | w5 (3% | 3 (3%
2 1 : g
Total (162) | 0L (66%) | iy (32%) | sy (13%) | s (1%) | a5 10%) | 137 (1)

1973, Aug.
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Table 5, Crude survival rate of cases with definitive diagnosis
Yearly survival
Stage i
0.5 1 2 3 4 5
a9 | By | 1B ey | 2wy | & @w | A o | 2 as%
‘ 19 4 19 o) | 18 \#4% 17 ° 13 ° 11 8%
2 9 ‘ 4 3 1
L @) | o @3%) | o @8%) | 5 Q%) | 5 18%) | 50 (15%) | i (6%
40 17 . 5 3 3 Ak
m (60) 60 (66%) | —go~ (28%) | 50~ (&%) 5 (6%) woR (7%) a5 ( 5%)
. 4 ‘ 1. i 1 1,
VG | o 50%) | (13%) | 5 (39 | 5 (3% | 55 (3% | 5 (4B
Total(135) | & (70%) | -2 (36%) | -2 a%) | & 2% | - %) | - (1%
' 135 \1070) | 35 (306%) | 7337 U4n) | T7g o) | qoqg Ul7% gp L 770
1973, Aug.
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1356 £FEAITCIEe » ATH Y, WKL L&D
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Table 6, Crude survival rate according to dosage

Dosage R Yearly survival
0.5 1 9 3 . ,

M | A B | 5 (0% | a0 | 5 (0% | 5 (o)
0% Gy |3 18 | 5 (%) | 5 (D) | 5y (%) | 55 (%) | 5 (o)
P G| 18 9 | 5 ) | 5 (6% | g (6% | g (%) | 5 (0%
5,002;5 :)3?29 _é‘iL (45%) ““é‘li‘“ (13%) ~§°1— 0% —300— (0%) _209_ € 0%) %.e;‘ ¢ 0%)
S | o ) | 41 e | 5 s | 5 2 | e ap | 3 (1)
P G| T | g @) | Gy o) | D) | i () | 5 6298)
SOty | 38 B2 | g G0 | 5 Q9% | 5 1) | i (13%) | 5 (8%)
9,002;‘;1?’330 - 5% | - (63%) | = 25%) |+ (33%) | —— (50%) 0
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Table 7, Stage distribution according to dosage

Stage
Dosage Total
I || I |1V
5,000~ 5,999 rad | 1 9|15 31
6,000~ 6,999rad| 7 |11 |26 | 10| 54
7,000~ 7,999 rad | 2 18 | 13 41
8,000~ §,999rad| 8| 2| 16| 2 28
9,000~10,000 rad | 3 4| 0 8
Total 21128 |73 |40 162

R & U<l 6,000rad RijE% % B LT
WG 8,000rad A BEERE L LT 5,
Pl o hie X v 5,000rad SRjfoMBEEE 0L
RHPECDOIRMRTHSD. 24 EoEFMAIL 1
Bl (3IEBIIET) DA THA.
5,000rad ) |- > 1 A FEREY 25 &, 5,000
rad L) | 6,000rad 3613% (4/s1), 6,000rad [
k. 7,000rad 5726 % (*/54) » 7,000rad) | 8,000
rad i#37% (%/a), 8,000rad L) |- 9,000rad 3
550% (Y/8), 9,000rad L E63% (%fs) & i
OHME R AEFEREZ IR 2 T w5, 6,000
rad [J) |- 7,000rad it & 8,000rad Ll | @ 14E
EFRIIHEFFINC 1 B OBBRETEEELYRD
B, FOEMIL 6,000rad Ll R THEEEYRD
ev. BHREZFENOS xR bs L, ET0Z
L BRI WERIIR I OHE A FEFEGI S ME
A H5.  9,000rad LI EEFEFARD P ic-0 T
Ll Lastcuo,
5. FEQRIERFE
ELSPNHEEFRY ZB EHLB DT EL, 50F

HARESRERELMEE B35k M3

RIGISEGIRB DD T RIS Du., 548
HEFFIS0F Rl 3 4, 50X 5FITH Y, 60FLL
EDREGIC 5 FELA DL, FEA DR
WIS 2B L3 9 D2 L < B0FRIEFI e
A TR EGID &\ 2%, 50F DLz iE
M LAMER LTS,

Table 9, Stage distribution according to age

Stage
Age Total
rln ||
~49 5 5 7 5 22
50~-59 6 T 24 14 51
(0~-69 6 12 27 12 57
0~ 4 4 15 9 32
Total 21 28 73 40 162

60-F i & 60=F LL_ oD 5 SEA R SR HES SR
1 % DEBBTHEREXRDS.

6. MERIAFESR

Bl EFR 225 L RIO0DZEL, 5
4141, A 2160 & oo FEGIRY D Ts < il Ladie:
WA, EFERILOFIIEFIC L. 1~ 4454
FRicTWIhd 1 FUTOEMEBECEEEL L
DT DEFRN I, SHEEHFRCIAESLED
LHbhiehole, L VRIS Ai% 45 2 &l11D
TEL, BRI, DMOEFRERES <, Bk
I, IVIIOREGIHIE-,

Table 8, Crude survival rate according to age

Yearly survival
Age
0.5 1 2 3 4 5
, . 3 :
~19 22) | 5 (T1%) | 2 (5%) | - (32%) | - (30%) | - (32%) | - @0%)
50~59 (51) | 22~ (63%) | - (29%) | - (12%) | — (12%) | - (12%) | - (13%
5 ) 1 . 0o .
60~69 (57) | -2~ (63%) | so- (8% | o (5%) | = (2%) | - (0% | - (0%
. ‘ 4 I , Il 0 )
0~ @) | 2= 69%) | 5 4% | o 16%) | = (%) | & (19 | o (0%)
2 . i 1 , ;
Total (162) | o (66%) | s (329%) | By (13%) | 15 W% | 5 0 | 7o (7%
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Table 10, Crude survival rate according to sex
Yearly survival
Sex
0.5 1 2 3 4 5

: i 12 10 p B p 6 ;

Male ( 141) | - (64%) | oo 28%) | 25 (9%) | 195 (8% | o5 (%) | o5 (6%
2 .

Female (21) | o 81%) | o (62%) | =5 43%) | 5 35%) | 5~ GL%) | g %)

] 7 ’ 8 .
Total ( 162) | 9 (66%) | o (32%) | oy (13%) | 1 (1% | To5 Q0% | o €79

Table 11, Stage distribution according to sex

Stage
Sex | Total
1| n|w
Male 15 21 68 37 141
Female 6 7 5 3 21
i Total 21 28 73 40 162

7. RRBAAEFE
AL 1o X 5 AR 2 A0 EIZTH
5. LM (PR &3 RFERALARKIRGE
LRl s s LBbh330THD, RigH
(HEED & xzh X D RBOKEL L W FEEL
PEBbhbb0TH5.
FOAISTH, RISEITSFI DR R T %
L, SAEEFRTHLI 3% (leo), KigEILLY
(%fse) THRIBED X\~ HEFFEROWCI L, 24T
5 L FOEME TEROERRD DN, 34
Ll ETi10% ofefsgni b 5. RGO 5876 % A
% EFI3D T &SRR TIADIEFH L\,

Table 13, Stage distribution according to
location of tumor

Stage !

Location — Total |

I (0|0 |1V '

Central type 61845 18| 87 |

Peripheral type | 15 | 10 | 28 | 22 75

Total 21128 |73 |40 162

8. RHEIEZER 0RE
FETHIOKESE 2 EDACHRDRBOT, 2
SELLEATFF Lich ok —RRIBEROIET5 &,
e D 2 ClIFEINTRTIITH 5.
PERICIREBLL, 408 T, &REFOH L6 1
T AL DHINL D RS\, R4 B TLiR40F 5
W2, 4083, 50K 6, 60Ff3, 70FK5
THER D B ARIIES0F R ZOT0N LBy,
FSicex, I8, Is5, M5, IVIH1
ThbH. RO CIAELIES, HEET, BT
2, ETIELTEAE TR RERFEN LS
. XA CRBEREI L, 1061 Tl b &

Table 12, Crude survival rate according to location of tumor

Yearly survival

Location |

0.5 | 1 2 3 4 5
Central t 22 6 6 . 5 - 2 i
sl | o ) | % | 5 (1) | o (0| 7 (1) | 5 (39
Peripheral 2 , 5. 10 ) 8 . 6 .
e (1) | 95 69%) | 5 (0% | g3 1% | gz (6%) | g (4% | 5 (%)

i 2 21 . 16 p 13 i 8 i
Total ( 162) | 55 66%) | 1y (2%) | 15 (3% | g5 (1% | 5y (0% | 1ig 7

Central type:

Tumor originating from segmental bronchus or proximally

Peripheral type: Tumor originating from subsegmental bronchus or distally
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Table 14, Cases surviving more than 2 years

Histological

Case| Sex Age Stage diagnosis Location Type Dosage  |Survival time Addendum

1 M 58 I Cytology %Lr};i‘:f;ﬁ?g: 6,200 rad |11 year alive -

2 M 53 | W | Cytology }Jl;nﬂgap:trtﬁﬂz; 7,000 rad | 9 year alive

3 M 58 I Cytology i:egg?:srisllom 6,700 rad | 7 year dead| cause unknown

4 M 26 i Cytology Eiegg?:srisLOb& 7,000 rad | 6 year alive,

5 P 53| v glr.ldifferen‘tiated %tergggfarlli‘;};:: 7,000 rad | 6 year alive B

6 M 56 i Adenocarcinoma %ngggf;llgx 8,000 rad | 5 year dead recurrence B

1 r o] w | o el e Unper Tobe | 05 | 1 yer i pi (e

8 F 42 I |(Adenocarcinoma) gznliglfet;]}e:}be 7,000 rad | 4 year alive r(jilzfl}:ri:‘raiateral lung)

9 M 76 I Cytology Iﬁ;rit;ﬁg;l;;ﬁ: 8,000 rad | 4 year ;_]Ee recurrence
| F o as| 1 | Ghemow cell [RE UpperTobe |0 000 rad | 4 year alive] i
11 M 47 1 E:q; Rma cell i:e}izgf':;:‘t’be 6,000 rad | 4 year dead recurliel.l_;e

12 _F 6| 1 (clirsdifferemiated i:eg]??:srisbube 8.000 rad "3 S .
13 M 75 I Cytology %Zr};}:}; :;I I‘t'f:_g: 8,000 rad | 3 vear alive |
14 M 72 | 1 | Cytology %:r}ljoﬁgfzi}l:;];: 6,000 rad | 3 year dead| recurrence

15 F 62 I Cytology %zrilglx:arll;:‘;gz 7,000 rad | 2 year alive ?;f;;blaterall lung) |
16 F 39 I  |(Adenocarcinoma) gzrﬁ?::f:llé;sz 10,000 rad | 2 year alive ]
17 M 654 i} Cytology %;nﬂf;r tll;:?lbc:' 7,000 rad | 2 year dead| recurrence R
1_8- F 52 I Adenocarcinoma %f&r};ggfarll;:;ﬁz 7,000 rad | 2 year dead meta, (baim) R
19 | M 75| 1 |(Adenocarcinoma) %;};gz:llt':;x 8,000 rad | 2 year d"-‘ﬂl‘i recurrence .

() : Diagnosis due to cytology

W ED S HD 2 flik b AR S VbR b

bOTHS. MIME4AHID 5 % 2 flEKIRSG S
XD LS b0, fibo 2 flik -3 g
LBLDTHA.

JRSHRE Cuk 6,000rad R OIEFNIL 1 61D Ir
<, 6,000rad [J |- 7,000rad 35, 7,000rad
Pl 8,000rad 7, 8,000rad L) E76)Th
B. ZREFCHT BRI BL%5 &L 7,000rad [
EDIEFNCE X 5 THB. FHRIF 12T T “Co
THA.

S DI DN TRFHBEDOFHREARD &, 4F
HEI2EC, THRMFBE L5, FECOERR

HRC L Db 054, MEBCIEL016ThH
D, i 1 HIE 7 EBRITTETS LT 5 258 D FER
BRI TH 5.

BHBEOEZR, EBCOWTHRTESL L, B
BRE6BICALR, Z05%5 460 BRI &
fTof. 1BIOARERFHTHY, i 40T
LCew%. filid 1 GREFERS 8 L., 5
EBEEL Lo 4fiicibhi. 30T
HTHD. FEG 7 ESHET # 4 B Clgcis
Bax&icl 9Co MHEZTR, Shicthdhb
3 FERIFMMNCiER % & L, “Co fhffth {70
fo. SED 8 VRBRATHE T #2 1 45 8 7 Ao TR
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TEHE TEROPAZE & W AIEIMTTE % RS
5. Co PREFREYNGE L, 7,000rad FREHE T D
HiREE (K4) ©T, #HETHIIRORELRD
A2, EIMATE HEEAE %k LTW5. IE
RBpEAEPHEE L. 5, K6 ILEEKTHE
A4ET D ABEDFEETHDHH, Bl
RRAEREIC & 2 ARAGEL D M S g ol LT %

n, EERETALS L, EORBEHBMEELY
HEATWE., HEFHEBIC X530 Tii<
B RHeBEfR LT B b0 L Bhbh3. 94
BOBAELTFHTHS.

CiEGD 42657, B

FEFN414E 5 A X b islk, WEgkw &7 X 5 ie
2.

FRf414E 9 B, JuKBeiEBIEmAb:. L
ORI FRD, [EZHFTTH EEZ A
I EEE A R .

FRFN414E10 8, YA ABE. GG o [ERk L
& FERSNEED S (K7) . K bic %Co
PRS2 BEA LTz,  1,200rad [RAHE: OSATSIHE
(®8) ThLESRBITCERC X 5 KEG%
RHDH. ZORETESMIEALTVW3. X0
BOKRELHEC LB 77 » v v 7 CHEARERED
Twb, K9k 7,000rad BHKRTHOFEH TS

Fig, 1 Case 2. Chest roentgenogram with h1gh-
voltage technique shows a rather poorly-defined
mass in left apex.

'iv‘ :

Flgr 2 Case 2, Destruction of the left lst and 2nd

ribs is also noted. (Rib roentgenogram)
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Fig. 3 Case 2. Venogram shows the occlusion of
the left subclavian vein with prominent collateral
formation.

Fig. 4 Case 2. Improvement in the occlusion of
the left subclavian vein at 7,000 rad of *Co,

Stenosis is still present but collateral vessells are
almost completely gone.

HARESZRHMPESME #3555 H355%

Fig. 5 Case 2. Chest roentgenogram with high-
voltage technique at 4 years and 7 months after
irradiation shows residual

atelectatic changes.

-y,

e

Fig. 6 Case 2. Rib roentgenogram at the same
time as on Fig. 5 shows the regeneration of the
previously destructed left lst and 2nd ribs. Frac-
ture of the left clavicle is probably related to
irradiation.

radiation fibrosis and

-

P

W
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Fig. 7 Case 4. Chest roentgenogram shows a right
hilar mass with right upper lobe atelectasis be-
fore irradiation.

Fig. 8 Case 4. Irregular filling defect due to the
carcinorna in the right upper bronchus is observed

on the bronchogram performed at the dosage of
1,200 rad of ®*°Co. Atelectasis is no more seen.
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5. 6FEBROBELETFRTHS.

IV EEisfoxEs, BECLaMNEST
HORER

1. EREFoRES LB ELD
[E-PER

5,000rad L), RIESHE] D 5 & [E i o [E RS
Mok e NERRLOXTIATHS. EEH
DT DH D, RIEE DOMWMEHIEC L b HE
L#E & DILEE Lico T, FEuidicisoT
W5, K& XOWUERHREGIC ST 3 [EEEE o
R L EROFHTHKL Lie. W17 MR
THIE L, MR, WBRMVELSEC L.
FRANRITR D X 5 B L.

gihk=(1— !'ﬁ%ﬂﬁ:ﬁ@%HJW-HET%_\I
\ iAo o FEEE /
x100%

Fiohb, fihER0 &uv 5 ORBHE TR ZE
MO A L AR 270 LR ER L, 6
N 10025 &\ 5 DB ANTIETEK Lic & HIE
ShichoThsb. Fio, HNE20% L xR

Fig. 9 Case 4. The_smaller poorly-defined mass
is still seen at the right hilus at the dosage of
7,000 rad of *°Co. There is no atelectasis.
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Table 15, Shrinkage rate of tumor according to size of 77 cases on which measurement were done

before and after irradiation

Shrinkage rate
Size Total
0% 1~19% | 20~39% | 40~59% | 60~79% | 80~99% 100%

~ 3.9cn o | 1 3 3 1 0 9 17
4.0~ 5.9cm 5 2 9 3 0 0 7 26
6.0~ 7.9¢cnm 3 4 7 2 2 0 5 23
8.0cm~ 4 3 1 0 2 0 1 11

Total 12 10 20 8 5 0 22 77

Note: 1) Size of tumor was measured as the sum of the longest and shortest diameter of the tumor on
PA view of the chest roentgenogram divided by 2.

Size of tumor after irradiation

2) Shrinkage rate =( 1—

LT eicig ot s ERFR L, fiih3R50% &1
HEI il ooz bR 5.

BRI ORE O & & LB X BfE/NROBY
FRITEISIRT LR D TH 5.

TREFATOK & 242 4 em3R#174, 4 cmbl k6 cm
Fii26f, 6 cmll b8 emAef234), 8 emLl 114
ThH fEPRELD L, ZEFEHKEHE LD
PTT226129% TH D, &L BlbDHZ Shich
DD 12B16% THB. ViR EBENC X BER
NARBRIDII8IL TH S,

BEEEHH S LICEG OEI& 2 BERT oK & & 5
wa B L, 4emFiTiE53% (Ohe), 4cnbl b6
emi TIE27% (les)s 6 emBh L 8 enskiif Tix22
% (f), 8emblET129% () THBH. —
JifiaNR20 % Kl OFEFI D EI A TRERTO K & &
Ahzdns &, denkiliciie% (Yi), 4denblhk
6 enii TIX27% ("les), 6 cmBh k8 emii T
30% ("), 8cembd ETi364% (/) THH, &
Moo HEELPT, KEVWLORE
INTBRITNE.

T8RO § DRI TH B A, D5 b
SHILIBHBTORE XN 4K THD, T,
6 Gl EEABITH 5.

BRI ORE Z L 2D ERIEDT L,
I, T/ S WEFHEL, T, IVHIicKE

Size of tumor before irradiation

)x 100%

Table 16, Stage distribution according to tumor
size before irradiation of 77 cases on which
measurement were done both before and after

irradiation
Stage
Size Total
I I I v

~ 3.9cm 9 2 3 3 17
4.0~ 5.9cm 3 4 14 4 25
) 6.0~ 7.9cm 2 2 14 6 24
8.0cm~ 0 0 8 3 11
Total 14 8 39 16 77

FEGI S\, TIIESIE S <, & Ll ke
Bl Y vmiER L oFEk hokdbiikE S
AUE LAV WEEFIA S, BREREEFIR L A e
SIp DT\ A, _

iR LRI & OBIEAE 25 &, IS B A R
5 THICiE/ R ONZFEFIRRRE D, D
fbE BT BIRI IR\ X 5 TH B.

LT O\ TIRIRETT & A E) R A FER T
FoTDIRETH DA, FEEEHRA3THIC
DWTHRD &, RS Lic b 013761418
f149%, —HHEE LI LBbha D 56014%,
TIE145138% TH 5. EKNE O 555 EEMH A
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Table 17, Survival time according to tumor size
of 89 cases on which measurement were done
before irradiation

Yearly survival
Size Total

~1 |1~2] 2~

~ 3.9cm 5 6 |10 9 |21C9)

4.0~ 5.9cm | 16 7 4D [ 27C D)

6.0~ 7.9¢em | 21 5 20 1) | 28C 1)

8.0cm~ 9 3 | 13

Total 51 21 | 17(11) | 89(11)

( ) :still alive

FETHONL LD b LR edy ol &
FRHTE Ladicuo,

2. EEEEOKREE LEFHR
fERE % B UICRERIR 2T, SRERT o iR
WoRE X AN OPFRY 25 LEITITR
FTEEYTHS. BHEINCEEOKE S LFHHIH
St RAEGNLBMA T HoTc b, FOR12HILIE
R PFRRERE O ZBFHIRE & 7t2 T v
B, ZDBIC DT D 2 4EL, O FEFIR BB
&, TREFHT 4 enAfi O FEGIZ1IFR106148% T B
b, 4cnll k6 emiii15% (Mar), 6 cmbll-8cm
Kii7% Cls), 8enlbl k7% (hs) THY, &
HophE b O BEMERFRR T S\, 24
Pl EDEFNTRNC W TE DR E S LD L,
4 emARGOFEFIA 1061597 Ll b % <, [EEaEY
DIk < Te B oh T 2 4L O EBEE AT <
oo T\ b, 5 ensilE el T 2 4ELL_EAEFE Uiz
DIXIABIT, 2 L R4 Lc17082% (M)
B LHTWA.

Bifedfrh o DIX1HIC, £ D 5 b D104
5 e OEATH Y, X bICRMEFIIIS
s,

W5 &, THI6fC, 4 ensil DiE
BlE114169% TH b, 24EL oL 76T
TRT 4 emRiEOFEFICHB. T EIIFEFIA A e
WA, 2EEEFLIBIHR 2 HIT, WiThd §enk
WOIERTH S, Mk T 2 4F4EF 76D 5
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BH6embl b2 Hllp s, AfEdD 2 Fk 4 emAl
DREGITHB. IVI226)C, 24EERT1IEL
ML CD 6 enBh EDORSIEIEDIEFTH 5.

3. iNELEFEDM

TRGHC X B I offi/NR % JIE LIS d D77
FAITH2led, 055 1 L TFEREHD B
AR ASHIA Lic b k76 ¢ 5. i ih-<
TR OR & & DRNE 72 b O Orh12frdpE
HEFEOMBIC X WHIRIEL e2TW5B. D
AR RIBITRT. #iERic 2T 2 4L

Table 18. Survival time according to shrinkage
rate of tumor of 76 cases with follow up on
which measurement were done before and
after irradiation

Yearly survival
Shrinkage rate Total
~1 [1~2| 2~
T 100% 11 2 [ 9C6)[22(6)
80~99% 0 0|0 0
60~79% 1 3|1 5
40~59% 2 3] 301D 81
20~39% | 156 | 2 | 2(2) |19 2)
1~19% 6 3 1|1
0% 7 5 |0 12
| Total 42 | 18 | 1610) | 76(10)

() :still alive

LEDEfFRELD L, HidR 100%, EIBEEH
Jepge2filo 5% 941 % Tk b, #HihER60~79%
TX20% (Us), 40~59% Tix38% (*fs), 20~39
% Ti11% (o), 20%KHGTL5% (V) TR
Shc X 5HRPRECGEREFR 0 HlE& 1 %
. B0z bd e fnho ko126 2 Lo
AT BRIEIHARZ2BIO 5 H116I50% 1%
LEEDIRIZFETS LT D, Din b L EHEF
PER IS B ol Tikin .

2AEL FAEAE LEz16flic oW T h B L, Thb
BT TRl d0TH D, AL 1FED
7 < 9AIs6 % S ABITH O, L LD
BT b 2 BIOFRIEN DI TW 5. BfELEfFh
DFEFNLI0OFT, 6 FIMIEEHEGITHS.
TR DM TR BRI B ig e,
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Table 19, Findings on chest roentgenogram and time interval after irradiation of 97 cases
with dosage over 5,000 rad on which chest roentgenograms were taken at least 2 months

after completion of radiation therapy

J Recurrence J
Time interval No. of cases | No change i i -
| Atelectasis tﬂ:ggf's:izz Pleural effusion
~ 0.5 Year o7 74 7 8 ' 8
0.5~1  Year 50 [ . 36 2 9 3
1~2 Year 26 21 0 4 1
2 Year ~ 9 9 0 0 0
— D LT DL, IR OFIRIC DT
ekt e oo Bt L (3£19).
S I ’ VIRSEAIC TS L HTET B OEs T b LB A
’ IR\ 2 THRSHE Lic ok, DIERE
° S WMok, 2)bblic, FRIXFCESIAE T
ol a aa ) Ted o, KL ELictOThs, Tk, 7
w| 4 v TLid 0, AFELTHTSEOENER Lisho
s o O, BRI PRA B D o i HEARE
e : oo Ligoled DEHND B I DBENRIIL AR

Fig. 10 Shrinkage rate and survival time accor-
ding to histology

MR DM LT\ B 0h i o T, Hifas
1= X DI HEE R D b 0% G TR s
JOEFIM 24 b &, KIOD L, s
B, W LBE106], ROLMISHITHS. i
(8 Bk 7 BAMRSHC X b RS LT 5.
FFe L Bl TR RS LB 106k 2 1202 Tk
B, RO T, 1561D 5 BRI SHIL 5 4
3B%BTHY, HiR0O~10% 2 8HI53% T H >
yra

LA ORERL SR TV BEMT 2 £ -
B Licdh Db 7@ X7, # -
DBYFRIC DN THRET T E WAy, e ik 2
W5 ThA.

V BHEBOEBICET sk
1. BERTROOHME VIgTEOEIL
‘. 5,000rad LI EFESTL, FEEHETH2 » ALIE
VRN R B R ICESI o\ T, D

WA LT3,

MREHET B 6 2 ALIN @ B %2976 T &
D, LOMENTARZES LIRFEE Lich D
TABI76% TH D, FRIT23MA24L L LRz, 6
71~ 1 SE TS0 EERIN 366172, I
R1461028%, 1~ 2 45 ClR26flh AL 2141819,
HFE S M19% Ch D, 2420 EREBOBZHET
FEFNLOBITH YD, HR LD 1HIro
fo. AR U Tk, 97fIFR 4243 % TS
b,

BHREORE LT, BEEEO ML XL
b D2 THE DS <, O\ ThgK 126, EET
IBITHS. I, MREBCLOTETHE &
P\ Bk B RER R R, S D T
97fiIR304131% T b, HFEEE oMK D H% b
HUEOTHIH21H122% Th 5.

2. RAABIEFRE

TESHE OB IEA RN 2D L E20IRT X 5
I TI27% b Aiel, T155%, MH50%
TRRHMLTw5, VX3S Todin < ix
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Table 20, Recurrence rate according to stage

No. of No. of
Total No. of | recurrence | recurrence
Stage | -focurrence No. of cases | No. of cases
Total No. [surviving surviving
of cases more than | more than
6 months 1 year
I gk 27%) 4 (33% _4 (33%)
15 9 12 48 12 sl
1_1 o i 0s _‘d’ o

I |35 (50%)

22 (s2%)

Vi
15 (47%)

v -% (33%)

4 ,
o (40%)

2 (60%)

42
Total X (43%)

2 (509

18
<5 (46%)

DTS,

T L ERR E ORRE RS E, 6 HLL

BAEFE L6060 5 B30#] (50%) WHHNAD
h, VR EOEFM3PIFH18H (46%) R
BHBRI. B oR% L LA L E Rk
V. RHPC A THES LB,

3. BEHEERIAERE
BHEBENCHSER > A HEERLUD L 5 1IC
8,000rad L) EOJREHFI20H D 5 & 9 HI31 %

Table 21 Recurrence rate according to dosage
of 97 cases on which chest roentgenograms
were taken for more than 2 months after co-

mpletion of irradiation

Recurrence rate

Dosage

8,000~10,000 rad 2 (31%)

7,000~ 7,999 rad

13
59 (45%)

6,000~ 6,999 rad

13
=55~ (52%)

5,000~ 5,999 rad

7
i (60%)

Total

42

2 (43%)

FaRBolx b, 5,000rad L | 8,000rad
R THS0LRIHB TR & A EEiRwv. L Lw
ThIHRTFIICEHEZERD Do,

4. BHBINBFRE

BRI CHRRE Y RS LF220 LI ) FEH4l
Bl L i & s Latic 2, FabiEnT3y o
b\ PRS2, WE442 Ch B iRt
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Table 22 Recurrence rate according to histology
of 41 cases on which histology were verified

Histology Recurrence rate

Adenocarcinoma —g— (44%)

Squamous cell ca. —;ll—* (52%)

Undifferentiated ca.

3
1 (%)

- (56%)

Total

SRR EE R DL

5. BRROEFHMN

TERE & HE Ul X b o/ A7 IR 2 5 & 323
WRT X S, 261D 5 H166138 %1% 3 7 H Al
ICIEL L, 30MI71%03 65 A& THT LT v
5. 6 A ALLE12S ARRECTILE Lic d Oikd2f)

Table 23 Survival time after recurrence of
42 cases with recwrrence

1 Monthly survival
Finding = Total
| ~2 [3~56~11 12~
i I .
Increase of | g |4 | 4 | 4@ 210)
Atelectasis ' 0 6 | 1 2 9 i
Pleural | i
effusion ! 7 4 L 0 12
I ‘
Toal | 16 | 14 | 6 | 60 420

() :still alive

v 6 4% CH D, 1EEDEEFE Licd DR U
 6HIA%THB. DHB 2 M ik LfFEh Th
5. EREL Y OEELEFHELe » HTH S,
2H 0 5 LER YT olco I TH 5.
FFROFRAINCEZ S &, ke Eic Lich Obs
e h B 12401140 1k 6 5 AR THET LT »
5. FEEFENRE3 » BChs. [ERREZOR
Kzl Lictb odSEHe A ATHY, 32 AF
W CHC LIl b & s, 1TELLEAF LD
ONRAF, FD 5B 2P 2 EREFRTHS.
M5l A Z7c Licd OURSEE1000 A Th B A3, T
D5 H 1P 4 FEBICIEC Licb D ThH 5.

6. BEICkBEREOELLBR

BHhe X ABEOEL (—kBE) LroBmko
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Table 24, Regression of tumor on chest roentgenogram at completion of irradiation and changes after
irradiation of 71 cases with mass type on which chest roentgenograms were taken for more than 2

months after completion of irradiation

Changes on chest roentgenogram after irradiation
Regression of tumor at | R -
completion of irradiation No change |— ecurrenc
Atelectasis {:E:;;:.s:iz:if Pleural effusion

Regressed completely (19) 13 0 4 2
Shrinkage in size (48) 30 4 10 4
No change (4) | 0 2 1

Total (71) 44 4 16 7

VRS T L D BAER & BT o C ET L
to. MWEIFINTRTIMHIO 55, WBEHc X 5%
REHE LT WERERTIGCHS. BEETHE
2 2 AU LD VISR ZE TEIE L HE Lico
13276138% T B (F524) . RS X B ARSI
196D 5 bEFL 6 #l (32%) Txbhiz. 0
BT RHOEREEE - LTEbRioor 46 (21
%) T, Mo 2HNIHIkE E i Lt DTHB.
TEGNBHD 5 5 9 Bk 1 L EREE LT 5.
BB X DR/ NEESHIO 5 bR Lz 0
31861 (38%) Th3. % OF RikEmEE oW
WR1061, E5l4 60, Bk 4Bchbb. 14EL
FOFREHE 8 HITHS.

Table 25 Results of radiation therapy of lung carcinoma in Japan

A X b VR ERIR O 2 b g 2ol AERE
VRABIC, HRELLLONRIAHD, fihod 1 Fli
1AELL R D & b i hy DT,

vi &

1. REEERICDINT

T 35\ % T O8IR & LTIk Bishik
DY, T8 LIC/HEIIE, 2\ Tl
B, LR TH D 5. EIRER O b 28E N FE
FIBIER DAL Ao . Ui hSo TH R 3
BOHREEE, L3Rt LR DiERID 4
ZEieie . YRR DU B D 4= 73 & iR
TERIIRAHC X 241738 & O BT RijZ 3 B
VA, ZAXMROZ LTHES S, HEOELY

1 ‘ alimre
Author | re‘;,zjti)d l::s;;r . Cr.lfli y_e_arly—suﬂ_al_rat(- SN Dosage ‘
0.5 1 2 3 4 5

T Koga*™ | 1968 74 [60.8]31.1[13.8[10.0| 5.4 6.9 = 5,000 rad NN
Yamashita®™ 1970 197 |67 |34 |16 |11 7 6 | radical irradiation .
Kaneda®™ 1971 172 | 73.8 | 45.1 | 17.3 | 15.6 | 13.6 | 10.2 | = 5,000 rad
Abe? ” 170 28.8 | 11.3| 6.0 4.4 4.1 | = 4,000 rad
Kato® 1972 158 |62.5]30.5/12.4| 7.7| 4.2| 2.1 |= 5,000 rad

_Goto' __i 1973 20 28.6 | 15.7 | 8.5 | 5.3 | = 4,000 rad(continuous method)
Goto'® ” 79 43.5]17.5] 5.0 6.2 | = 4,000 rad(split course method)
Sasaki®® ” 147 [60.5|28.6 | 7.5| 4.1 | 2.0| 0.7 | = 4,000 rad( 200 radx 6 /W)
Sasaki®® " 113 |67.339.8|13.8| 5.0| 1.2| 0 | = 4,000 rad( 600 radx 2 /W)
Sakura®" 1974 131 45.8 | 22.1 | 13.0 | 7.6 | 5.3 | radical irradiation
e Saafre- | 162 |66 |32 |18 |1l |10 | 7 |== 5,000 rad
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et 53 r oAl B3 Sk BT A0
BB, ThbDr LRI HE L.
BN DG TRABE 477610 5 LEBRFI
176( (37%) TH b, SEAFEX5PITALE
BB B THD. FAPABL 360410 5
LE S b ok 15261 (42%) THH, 54F
EFONI5P CTABERE O 7B EHEL T
3. REPOHEG IR, AR 42460 5 LY
WSk 4 o3 1821l (43%) TH b, SFELEFR
20T AR O TS THE. ThbikwT
M L1963 % TOERMTH b, TOBOESIT X
DAEFRAHOTWHZ LG En5.
Wildner®® ofidsic X 5 &, 19553 X 081960
SEITH N A kTR E R 8,500 4
fifibE cOBRRELE L THY, £EHD 5 F
HERIX 2.5%Tholcb i, REPHEHL
TSRO L D EFT 5 &, £fEGI%38,041
FID 5 BEER ST & D212, 3846 THIBR R
33% CThotz. T OBEYBRHIDIITDNTDS
SEAEFFRIIT24.1E 8.7 2T 5BN, thisg
FEFIC TR 8 B L i b.

—7, AIBC IS B IlL O F T AR R R
IERBIARTER O TH Y, SAEIBIC L HER
VARG (5 AR &4 % L, Schnepper™®
( 1214, ®Co) 4.9%, Eichhorn® ( 2414,
80Co) 6 %, Morison®® ( 277{i], 2 MeV) 6%,
Cocchi® ( 201, 31MeV) 3 %, Deeley® ( 513
ffl, sMeV) 6% Chd. ZLAEWSLTTH
505, HEHREER OX LT3R AEES 2344
B EERDDOT, FiC X 2BEORGEEL
BRI B, ThbBr oW THRERIER L AR 8
A BRURE L S Rk 5 13 6675~84
GO T = SR AR R © X
G Linh., RHEFIMVRL D, T 05 b TR
DR & LI B O, FRFOBAWIIN33%, Tt
BRI OB E1166~84% THh D L\ 5 D DFED
R OF ¥ T 5 LixbEYrBES. L
s L SRERAC IR OficE B Zi37
EWB T ETHE.

SRR R T o TERIC IR b W B ERIRE
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Wil & Eh B, LEGLHELHORDERFR
LT HIR LA LRI Hrxnih
BRAETY, SEAFRTLER T B, Wl
DHTEHITHAHH, HAEFRIVWTRLL 7% T
»5.

B TP T, ——fici® 1 [H 200rad, 3 5
~ 6 [EEEDNE < fTichb T B DY, T Do b
o\t 1} JBE e Iﬁt I ];) i’L Ty %e:)9)1.4)1=i)22)51>‘5s)_

—F, BRI LTI, B ORE
BERZLTHD. BEOWLFERF TR T,
EFEHIN 2 embAF Gk Y v - SiERT X o0 TR
THDHH, 2~3mcicd LFEE Y v Hils
Brds LS, ¥z, 3ambATOiERO27.4
2 VLB ) v A RS IR O To i i
VIR R Tude, R RER D513 3 en
LIFofEAIERF P Evws o b b T h
E, HARNE Y BAY &3 2854, M X OWHE
fE~oORBEHIMRNTERZ & EBbh Y.

B, RAMUEOBETUREEEE S\
T LD BRSO TR A BT 5 T &
LB THA SV, Ui Lo hb O FEEE
HbH< T THRBPBSLIGHZR 2 Ba1 o
BERNDHBH T LT, WOMRE, L REELHE
BL75 2 T OLBEM L IRE ShBaRETH
5.
BAHRREFEC S T FREEAET ARTF LT
%, ThXARIHEETh LU HEOERE T b
HIFEMA LR OBIRY BB &) Z LITMRTHA
1)
ER L BB bRy T HIOEFAOFHL X
WORMRTH B, IEEC RPN LTIk AT AE
e 1, TIAOREHCORSHRGEE & Fifc & 24
FFERu I L, BAHREREESNC (3 ibiRE o &
OF, BB L EET 5 LWEHCEY
TeEliin s b T b,

Smart’® (| XERE O WREATAHEFC DT D ik
SRR X 5 5 EEFET22.5% Clw) TH
fz &y, Hellriegel'® ¢18%, Topol®™® ¢>24.6
%ie EFIFI T T ) BWKES BB, HEP
I, 03 o 54E4#FR23.5% () & $HEL
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T 5.
FoAl 23 TR P e T AR IS S X i B B~
B 5 5 e 3\ T b gt st s\ ¢
I, THIERUHET HkC Ban sk, Tt
WBIEOBIG &7 b3\, a0 544570 2 5
(5%) d-tva—=x BN L HE~BE:
BB EHEENEFATHD. SEPRMEO S5
AR 9.1% Cls) LWE LTV, FHII®
DIEDYIEHI DA D10.5%, F 2P 0Lk
D 9%, BEWD 0 Lk B 1300 B,
IVHIOFEFIC DO WTIX 1 BlDA 5 4EL ot
BB BH, FHORRRH I cEBLRD 5
FEGITH DT, —RC 2 TR Fe b 2e i ot
HBRRR b 5E2 e P B s LI ETFEETH
A5,

—77, BEHRAIRE 1T 5 BR oW S R B
2, BOE D EHEIEhTWALIXE L.
B XY REFHCERD B LI MbhT
Wh. FBLLMNT B8E L LT3Rt
J# 1% 8,500~ 6,000rad, JFSF_b R 13 4,500~
6,500rad, L 5,000~ 8,000rad T % %
L, WEEBIEHEE LR 5,000R, FFE
BeHE 6,000~7,000R, [ 7,000~9,000R &
LTwa™, ABHARC LA LEE DK
ZHT—E T3, Ak 6,000rad L) A H
B LTw525, BEHIERCEV L DREBT
(% 8,000rad % CTHRHTHE LicLTWwbB. Li-
2T 6,000rad o B RIAEFFH H37a 0
Dk, LLAMKDOZ L THSH. Ortont? 13
NSD (nominal standard dose) DL % & b AR
T, M4 ORSHEDEF® T 5 i
HEELCHD, oo HEwrXy Fx © 1E 200
rad, j 3 [G]C 8,000rad & \» 5 D3k, 1[G 200rad,
M 5 a3 s 7,200rad kR U AR R RT
L. AR OS GEEN LR L WA
BB BRI DIEGIN DI 2 b IS LT
Wb EEBbhs, 6,000rad B LoRECIRES
D, FREREASE L VSR o
L DPRETRETHAS. o35, 10,000rad R4
L7EBID 5 % 3 GIANBSHE A % &7 LIET

AARE SR R SMEE B35% B 5

LTWw%. HiEac X o fBIIR-~ o5 B2 A L
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