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HAEZERERELME] H39% #Hs¥H

The significance of prophylactic radiotherapy after radical operation for primary lung cancer was

analysed by the decision theory. Follow up data of 41 cases received radical operation for primary

lung cancer in Niigata University Hospital between 1965 and 1974 were used for statistical analysis.

Prophylactic postoperative radiotherapy was estimated to be effective for primary lung cancer

in the following conditions, (1) positive histological hilar lymphnode metastasis or (2) histological cell

types other than spuamous cell carcinoma or (3) primary lesions situated in the right lower lobe.

L # =
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SRR, WP S KR i RS
<, 1[H200rad, 7 5 @RS, &S, 000~6,000
rad # A& T 5. FIEHAZMIRHEHTHS. &
D X5 IsGAECHRBRET 20 L T5. T,
WO E LT, SBERIVERICH K 2 48T
BYaFATE 5 1 o BFEERGE (B ARRRRM T -
1) ABlOFEFMEAS. 05D 5EL
| free from cancer :\ 5 JREETHEFELIH O
2001, RFFEHRCRE Licd 0106, BBRETL
b @ IBIT, FAIE, MWRFEROTERSHAL
BnTh % . HREERY &S IREDEALE
Rk Lt DT, REEMCLERAREZE
gL b 5.

IIL JkiE(States of Nature) & {THj(Actions)

Wi o, BEFEME S I MEEES D
& 5. FEAMO BiFO B\ 5 C Lic EEH
T35, SOBECITRD 2 2DORAE (States of
nature : ) BFEETH. Tiobb, —Hik, F
i X DRSS LERTRRV BRI R TE
b, BAER, BEEERLTCLABESIILE
7B (Residual cancer present : §;) ‘THD,
g, R BRRBEERC bEaTiRE S h
T, SEEFRFTACIHETE 5B (Re-
sidual cancer absent : 8,) THh%. IRAE (0) T
iR oML TH B2, K@ @) TH
hiXBshrERchs.

B FEIBHE TS 50 Lin\ D OFBE 2 Pk

841—21)

Table 1 Utility losses

Actions 1 A
States of nature Prophylactic Nr?:ph ot
'} postoperative [PTOPRY aCHIC
irradiation  [Pooioperative
A irradiation
1 A3
Residual cancer
&y 28.8 £ 2.5 100.0
present
Residual cancer
a;: 5.8+2.5 0.0
absent

ET B LRfTE) (Actions : A) L\, JEATT
A% (A), WfTLisW8a%x (A) &35,
2 ok xT 5 2 2047 Eh B Table 1 iR
T L5 A 0DEEERTES. Ik, EROK
FEOWTIHERT 5.

WA (0) LWRMEB (0) LEWKEERTHS.
FlFE i b, b oRBO WS i 5E
TE IR R, Lo LERRIL, Aied b
SRR Y RO bICIE LD TH LRIt E D
ThHA.

IV. #%Z (Observations)

Tk, Wnied & BCEECRENHBHDTH
550, Bl bic RE (0) & M#EmT
LR TEX D L5 IemERSIBFRTHSD. €
ST (O) L FBEDEENBLAS Z 0
bliZEXFR—HT5Z f LT, ZoRERid
Bicdic, a1z EitoFaRMmisENzEa 146 o

Table 2 Correlation coefficient of the eighteen items of observation

5-year Survival Local Recurrence
Coefficient Obhservations P Coefficient Observations P
0.0422 Under 60 years old —0.0422 | Over 60 years old
0.2955 Male —0.2955 | Female
0.1511 T, —0.1511 | T:
0.7125 Negative lymphnode metastasis | < 1% | —0.7125 | Positive lyraphnode metastasis | <1 %
0.3630 Squamous cell carcinoma <5% —0.3829 | Srnall cell carcinoma <5%
0.2063 Other cell types —0.2727 | Adenocarcinoma
—0.1044 | Large cell carcinoma
0.2717 Rt upper lobe —0.4032 | Rt lower lebe <5%
0.1210 Rt middle lobe —0.2457 | Lt lower lobe
| 0.3567 Lt upper lobe <5%
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FEIWTHIT 5T, F£D 5% free from cancer &
W SARIBT S L BT Lic2ofl &, BPTERT
FECLIc106% & it LT Table 2 itiRd X 3 7r
ISR B Wbl 5 FHRHBITIIR & L oi-. $fEs
FHBIERBL T 5 4 LA LA MBI OB I E g+ 1
, MICHERIECK X BT EE I — 1 1F
WER LS X OREELTHS (PIIfhsR).
DD, MMEERIFIRE Y v < EiEs o
WeE, BPLEfEO LY, ERERSD L0
3 ODFAEWIL 5 EL EEF LT VA, Kihic
VAR BB & X, INIFEERMEED &
&, BTERRED L XD 3 D0OBRAITHAR
BRELPTWE Edbhnd. foTRA, Rk
@) 2RHTAEE LT, BRIy ~
ASETERS, MRREY, RRMAO 3o% L b LT
EERTIIWE L s, REBSTIL s o)

Table 3 Prohability of observations in
relation to states of nature

(1) Histological hilar lymphnode metastasis

| Stat of t = 3
- 25 nature :
Ohel vations

7 Recurrence| Metastasis | Survival |

01 62
0.108 0.455 0.437

Z,: Negative

! Lymaphaede 0.40 0.56 1.00
zz:fgj;‘;;;gode | 0.60 0.44 0.00

(2) Histological cell types

Observation States of nature : ¢
Z Recurrence| Metastasis| Survival
61 92
Squamous
Z,:cell 0.20 0.11 0.59
carcinoma
Z, : Others 0.80 0.89 0.41

(3) Primary position in the lung

Observations States of nature : ¢
A Recurrence| Metastasis | Survival
61 02
Zige™™ | om0 | 000 | o
Zoigh 2P | 000 | 0.33 | 0.3
Z, : Others 0.20 0.67 0.41 |

HARE SRR SN 530% #Hisw

BEo o L% @122 (Observation) & Voo T (Z)
TEbLT. H5%5 (Z) PRz ot d Lk &
T, BHEEE (0) BEZBTHA > HERIT Sl
fHEHERD L Xikh P(O/2) cEb3hs ({HL
Z>0). 078 () L% (2) LoBFR Ths.

Table 3 (341BIDFHOHHHER T, RIE @)
DR TEREhOBE (Z2) K5 5H4 P (Z)/
0) T, i BFRLENDS bTY v
SHEER O b ok P (Z,)0,)=0.40, ) w2
MR O 5 5 b0 P (Z,/0,)=0.60c % 5.
R =B DBUE0.108, 0.455, 0.43713 kA8 (O) o
WERDHERLICEDOT, Zhidko X 51 LT
Radic, FHY XA BRI FER 2 20 i
FEFEOFHRONFIL, BHRS.7TY, MIFHER
36.8%, 4H£4736.3%, FHiFE9.6%, Fofh9.6%

Table 4 Probability of states of nature
predicted from observations

(.1) Histological hilar lyraphnode metastasis

Observations States of nature : ¢

7 Residual cancer|Residual cancer
present absent
—_ 1 4
7 Negative | P(oZ,) P(:azl‘zl)
' * lymphnode =0.06 =0.60
Z,: Positive P(6,/Z,) P(0,/Z,)

* lymphnode =0.24 =0.00

(2) Histological cell types

States of nature : #

Observations
- Residual cancer[Residual cances!
o present ahsent
9, 0,

Squamous

Zigrs cell 0.07 0.78
carcinoma

Z, 1 Others 0.13 0.27

(3) Primary position in the lung

Observations States of nature : @
\

A Residual cancer[Residual cancer
i present absent:
_ 2, (A
T 0.29 0.71
Zy 5 1 DER 0.04 0.47
Z, : Others 0.04 0.35
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ThH. COIBRISEDRE LD BFCERE
noEEEARD L, FI10.8%, EB45.5%, 4+
#43.7% (51100%) &ich FRioBfExE 5.
ITCZhbOERES LICLT, WEH LW
ERTEBICH BEZE (Z2) Babhi-tiie, *
DFEFICEZ 2 THS 5 RRE (0) D G 2w
RP @D RDLH. ok zid, BB
TP Y v ~HEE R 5% L ECHET S TH S
S5TER P (0)/Z,) BKRDOISELTRDS.
P (0.2,
_ 0.108%x0.60
—go'zl,f'axo'w%'m x0.44+0.437%0.00
DU RRICHESES, RS owTERFh

DE&MATERL KD % (Table 4).
V. BERoOMELERD

{H4¥ (Utility Losses) X1, BEIIHERICRE
BTH LRI >THEABTFREDZ T, FhE
BRECER LcboThs. —fk, BErLs
THECRBRB T 5 LIXILFRE L 705 & o Alkie
<, JHREOHMZ, —okr TE BT
L LTRhZ Eicfibis by,
BB LT3 D iRe ] e a0
HRE100& L, FICBBETR - THED 3207
WIBEDIEER 0 LT B L, HEHEEEYSTRE
EFICEED W DB ET_T, 02100& DD
l% &%, BEC X - THAFSITELE O WA S
L LTCHFbEha, Table L1, algE7cRiE (0
Wt AHEIATE) (A) DR&EY R -T-b D
THD. BEETL > THRERIBFRIFRE L5
W, FRFICHEREE L S iRk pES . R
DHEZBEADBE LT 50E 0, Motk
BB RE T, HBIFRC X - THEbh bR
HOUENLTH L, I B LAKRT
ELBENLTHSB. Lo LTRSS & UK
W, WS WA € v Tl ¥ DS
T H BT, FEOBIEN W EANE
DRETHIE, T ~BHEEZT D LixdEBke
ED D, 2o THEBENLTHS.
TR X » THRENESIEEY B> T4
L5 . MifIRORERBSIC X - Ttz h 152 EY
e, RERE, AmERED, TEHEE, OF
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RS, FRIRIE & O R RE R &0
H%B. ZORTHBE LSO, B & i
MARERE, OBRESE, HRIRIE R OHRE o 4
OBERDB LD THS.

TSR SeE, THAERE DA & ISR OIS
R E T 5 S 0T, RAMENCHTERHEE~ &
735999, ZoREHEIR, HET L THLR
7eBhS, Bangma” ¢ 46.0%, Kirsh 590> 94.4
%, Lawton "¢ 3,3%, Roswit 5 o5 %Ll
EEw58ERDD . EEREOBEIX10%1
HWEEZHRBWH, IES™ 1 X 5 fiEEED
HEDDH5.

T O E o Ty, Lawton 5206.7
%ENDOFHEBED DY, - hEE S b Lo
FEHLHEEIND IHIEHE LTS,

BAHRE PR O RIER T, £H'YDT.1%,
Locksmith ' 3,4%, Phillips 5'90D1,2%
FOWENRDY, BEHELTVS UL H 55,
Kirsh 590 L 3 CRiER IR &b H 5.

Z D X5 CIRECH: b BORREEE L, £ ORE
B DEEOREDL, X500 b T—KTI
e, Dk, HA0F -2 TEHRETHD
DT LT 505 bH 54, 4EL Rubin'?
DRARBNRA R O W&y EA THZ Lick
D, EEOREHE X —L Lic. Rubin i© X h
vE, i, O, Tl Fraction Dose 1,000rad/w
T 5 HEMESH L o e o foliiagias (ID.
5/5: 54EMIC 1 B~5 %o B BEE L 5
ME) & KmAsE (TD. 50/5 @ 54Ef] w25
%~50% DEW EEN R HHE) 1, ThE
JUiifin34,000rad, 6,000rad, ,03%36,000rad, 10,000
rad, FHEH15,000rad, 7,000rad “CH%., WEC
=T, TD. 5/5& TD. 50/5 & s L% B
AT B b0 L FEETS. 5L, 5,000rad 5
6,000rad @& LicHiac J6T 5 MiB o0 JHE
W, fin27.5%~50%, 080 %~5%, BT
5 %~27.5% % 7ch. ZhiofEEy Mg
% L32.5%~82.5%Lish. TbhbOREHE
B LEBED S b010%2 EMCEE) Db
LEBIEWER Y ERT2 b0 LEETS. fx
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DD B = OMEITI0G B Z T b O LHERNE
ha. 25FH L -0 - FHioRET X 5%
1%3.3~8.3% (5.8%2.5%) LitBizhn. i
B R BRI T % BB M A D
b5 ERE ThHHH, TOREHEX0.1%L
T LMW E B O T DFHED B I —IGER:
T5. 75 LR, BEHREECH LS5 HkR
5.8+2.5L Ri{5H - LA C& D (Table 1), {H1L
COMEBEOBRFO R CBETRHE Lick D
HETHS.

TEED AT 3 20 A1, TRSHERC X % 8
DI EY ZET 5 S3E2 B %, Bloedorn 519
XA, NG, ek w5,000rad~6,000rad iR
W5 EER ) v AHOTT B HEI NS, B
D23 VEANEML E T BT 5. 100 A8
FThEBAPBRETHMETHS. £HTHE,
FEORRAED B DHAWCBS Lz & 2 ofEskx, &
DOIEMBIEA A 1L T28.8+2.5¢ RiEsz &n
TEB.

VI. EERE & 3R

W TR T 50 Ui Wi BE w35 =
EERFEIE GO, Fo X5 hgkH (BZEB)
DEXLED L5 HTHT EBNEVHHED D
& RIg (Strategy) X\ 5. O $ux (§iZE
HEBOX{THOH) TEHTh, ZoBER
145 % (Table 5),

Fc b L DB H 04 AIRESR (Table 4)
L&D REED (Table 1) Ehb, FhZho
W DB A RDDH = ENTE D, HaxAED
b Ao Wl 2 SR ER V. ok ok
A DRI % fic i kG *” (Bayes® Strategy) &\~ 5,

fo & A EHHBREER TGRS U v R A A
KEBE, Vv AMEBS S L CRHYT S &
U 5 BkRE DAL,

0.24x(28.8%2.5)4 0 x(5.8+2.5)=6.9

+0.6
ERDOND . JONCER R b 58 By L
TR\ & 5 BRI ORI FIRRIC LT24.0L 5D
T, ) VARERSAD B L R T B DA
WML ThH B EEL LT LINTES. ) voiffilE

H AR IR SO s R £539% 8 &

Table 5 Expected losses for actions given
from observations

(1) Histological hilar lymphnode metastasis

Observatioes Ak, T
7 Postoperative | No
irradiation | postoperative
_ A, irradiation A,
Z,: e, | 521 6.0
Zo: | oeivode | *6.9:£0.6 24.0

*  Bayes’ Strategy
(2) Histological cell types

]

Observations it
A Postoperative | No
irradiation postoperative
A, irradiation A,
Squamous
Z:cell 6.542.1 7.0
_ carcoinma |
Z, : Others .30 | 13.0

* Bayes’ Strategy

© (3) Primary position in the lung

l l Actions : A

| Observations |
7z Postoperative | No

irradiative postoperative
A, irradiation A,

z,: R lobe gy 525 29.0

L
Zo: e | 3.9%1.3 4.0
Z, : Others 3.2+1.0 4.0

*  Bayes’ Strategy

Bl gaici, BH L s & o Hdrs.0+
1.7, BB Ligws & & 0% 6. 0 TR I 203
ftd, TOXHRBEC LARHE Licvo
DRWIERETH A 5 .

LT, Rk U TS B ki 2 A 728
& &, BRIBELZRA LSS O Fh ORI O
B4 kw5 L Table 5 OREicc .

ChE DD 3ODHEIFLSHERCES.

1) ESERIP Y v AIERLR S D L X1
L, M TEIRE AT 5 O L RmkE ch 5%,
BB & ZIILBE LA B,

2) MEEDRP RN O & ETiifinT
PIARS 23 B DA VEERRE TH B Y, T LR
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Table 6 Comparison of 5-year survival rate

846—(25)

5-Year survival rate
Authers
Operation Postoperative irradiation
Hayata™ 1971 40.9% 53.8%
Naruge®® 1972 27.3%* 10.0%*
Hayata® 1974 40.0% 32.0%
Kanto Teishin Hospital®® 1977 37.6% 26.3%
Kirsh® 1971 0.0%** 19.4%%*
Green®™ 1975 16.0% 31.0%

* Relative curative operation

**  With mediastinal lymphnode metastasis

D& ETIEBH LR R -,

3) RFBEPALAETHED & F i X MiE T RIS
T 5 OBRRERE CH DR, ThlblioLsic
IEEE Uis R R,

VIL & %

1) R &0 X 5 i< &

JRFEERRE O R IEFATEC TR Ao i B4 2
DETHDEOFHEIL, RLTHLVLEOT
i, B0 ZEEEL, ¥bBbo
BEE LT, $HaBmRERTIL b hTwik
W,

T B e O B RE B 2 R 56 3 B IRIR T,
1) i - R~ OEEOIM Y EL, (@) F
MR s L2 A0 L Tumor Embolism
2k BiEbmiER, (3) TS HIEE
WEEIREB L ENEL LR TWA?. BB
RemoBILE, BHcky (1) #FERET 558
oW ENTEDL LV RICHD. —TH, itk
IBEIE RO, FATEIRE & BHOHRRE L
T 5 A FERITED T & W 5 RN -
T\5, Table 6 1RT X 51, SFRTHRBHN
FDLHBLMREWE LB GRS,

UL, 2V =34 T7A0ELFLY
FHIE, BIEI10081T40% D £47R% FiFTuwb
BERICK LCHoH LWIRIRERR VWS &
EESEET Blodicik, Mo 1006% B LT
612 L) EDEFER (5% 0EEE) % EFikidh
i biew. 2130 EoEFR A EHSEIcD T
bh5.

LT AN, BRI X - THRIET 5l Fais
MEFIED 5 b OISR TH B . BIRIET
DREPI R EFIHH L& LTh, 5EEFERITL
D1EH10% Loty . BB OEIE L E B
5ECDHEITRTNENT~8UEEDTHASS.
ZhCIiFRBHOFEEELRT = Lk TtEihwn
DTH5. > TFATHILE & A RE O R &
DEFERFEOLENY, SEEFR TR FE
FEMHIEEY S > TTHONREMRLEEL BRSO
A, TOX STl ER IR T v,

2) RS ILIED

e P RpTERL 5 5 Lk, WM THiE
BHIERE S el T B . AR R
o BHE 23 5B LN B L bbb o T
¥, ZRhERET R, B s
hTRET & Ths. Mo EL el h
ERTBES R TH L. BRI HHERTD -
TS, Fl, REHREE b B 5 FHETET
5. EHIBET X » THEL 5 SHEEC R
BHBH. T, WhicbhgtEo L 2 THiEE.
WE L e B oh. o ZIEIGEE T, AR
DT HEERELRELNBDTHS. A
&2, HHRENSERC ) v HiEBE 2 & i
I - IOk L T2 &b s &b
~, BHLEE0fMe, FHirae B 5
OREE Bl BEC BHETH L5, Fi
Kirsh 5%, Ry v ~8iEB o b5 ¥ Lk
FE i3 IR X AR T & 3R, Green
BFNTEMRENT X o, I - SRR S 55
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B ERBIBEH Lic BBV EZ 5. WIhblE
KB OGN L OREE TH S . 1205, BT
JBH OB GRS h B DEN B 5. F O
PRELEHSTHS.

3) WEEFOREY L 5T Bh

EEREO T EEMS & L3 L. L
LR MBI b TREY &2 LT
5. KRBT, B - B YR L
Fa OEEIRIT R & SR OB h 6, ek 0%
fRlaf ORERRIE LT W5, 4 LIRBEFEFS
51T 5 4ELL EAEFF Ui llijfa2efl & HRIET Liz
100153260 % EHFRFIEZ HVTHHT L,
FREAINEFTE V v < SRS & AR b O RS
Mo SHALFREEAT AETTHhE L%
aial Lic., chbf«oRE (L) b5, ©
MHO IHANTRCELS b A H Z LH
SEFRMI NI, 20, BhrBEEHOE +
T LIEBIIE, Zd X5 e SaiE R SnEc
BB, WERMRC L OREYHED L L,
T OREGNE EBROMER THERET B L2 B,
SRR &ML Lick ERERTHTHH S
FEMTERE S LB 2 i bic\. & O
RBLPROAFD Lo, HABEFHBEXR DI
EERMAHNESEMORILHEE L, B4
FReDi b Ao\ Bolikig A A By, ik
i, ARSI Y v AER RS D & X CE
T BHTHD 5 FERIL0. 24T F DIFICHF RS %
ThifEskize.9, BHLLTE24.0C, Vv
AHREE b B & i MERS L 2 Bu
EHERR Lic. HERR Y v HIER Tk e, Fi-
TNM G TNEZRDDHEEF L VWHDTEH L.
HIRFERY I Y v ~HlEE R bhic & I
1, WitRIBE Lic B weErz30Chs. #
W CURT BRSO & & il met Ui
FHB L, FEATETERRED & 2 1ikR
HOMWHE V2D . ETEREOGBECIEEE
i)gﬁ% bhichoiz.

R, SRR Y v SRR, R
B OEME, A TERBOSHAC B 12
THHMRE I h5 & &, NEFHRHIEEX

HARESRE RS &M H30% e

hTLmbRELELS.

4)  SHEORES

R T — 2 = AR AW & BRI LS
DB TH A, WEEESANCTHIE M2 I, *
DOHIRC VT B HEHHBRIETH B, T, Fii4
AVCRBHETEOLBEBIC X » T L EHRI 2 H 5 HE
WbFEnehs. B, R - EBORRRIA L
b &DT, HEROME L2 BT,

IO XS IEEOBRAEL TR TH S L il
BIBHE L5 T2 E 0D X 5 A RO T ©
DEEREMBEICHK LT, JEmamIE b
FED 5D, COXdRFELHER, E
¥, BEHETHVCHLRTVBH, B
BOCIRH i BT DicnP? . S5 fhoE
PENESS O SRR A S h 5 o L
Ehb.

VIL # %

RIEFMT % 5 IRt 6o T4 %
HEIT 3 ﬁﬂ%?ﬁ'ﬁﬁ%} ()] ﬁﬁﬁi%iﬁ%’i Liz., &o ﬁ
R

(1) SR BEFTS Y v < HilEBs b5 &
¥,
(2) RPEBEDS oMM & %,

) ATEREFEDLEZ
D3FMED 5B 1 2 THHlRT 5B ITMET
PR A Lic iR, %, 3L BIcilifE L
I AT B R Th D LR L.
T OFBICITRERG &\ 5 R TR B
Wizhy, AREEERZ O X5 RANEEREO T ToME
RIEWCIIBNILFETH S Eili~ic.
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