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Results of Radiation Therapy for Limited |
Small-cell Lung Cancer ‘

Yoshiaki Okamoto, Masao Murakami,
Koichi Kono, Eisaku Yodenn :
and Yasumasa Kuroda [

Results of radiotherapy were reviewed in 68 patients with |
limited small-cell lung cancer from the aspect of local con-
trol.

Thirty-one patients achieved CR (46% ), while the other |
31 remained at PR. The 1-, 2-, 3-, and 5-year cumulative |
survival rates were 57%, 28%, 21%, and 16%, respectively,
for 15 months in MST. Thirty-six patients developed local
recurrence (53%) and 46 had distant metastasis (68 %). The
thirty-one patients with CR had a 43% 2-year-survival rate
and 23 months in MST. The remaining 37 patients (PR + NC)
had respective figures of 13% and 13 months (p < 0.025).
There was no statistically significant difference between ra-
diation dose and local thoracic failure among the patients.
Of the 31 patients with CR, 28 had achieved CR at 45Gy
(17 received 55Gy or more, and 11 less than 55Gy). In the
former, the local control rate, 2-year-survival and MST were
94%, 539% and 44 months, while in the latter these were 45
%, 27% and 17 months, respectively. Thirty-five patients
were irradiated by the shrinking field technique according
to tumor reduction; however, this technique did not influ-
ence the treatment results.

To obtain better results, it is first necessary to achieve CR
at initial chemo-radiotherapy. As to irradiation, randornized
trials between 50Gy and 60Gy would require patients with
CR at 45Gy.
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Rt/ IR AR PR 2R 15~20% & &9, oM
fE & el L TR OMBEEANE, ARSI TIC
WRERE AR L TV I EDNEWOTEARTH A, L
7 LIESE, S ORSER LI BREOMER PR, LR
B L) EOENEIGEOND I EASESNTWAEY, F
TALSA L BT REE T h B MEHRIGHREPEHT A 2 ki
LY, B, EFEEPmETsZ EdHESI LT
L4522 & dprospective trial Ometa-analysis T & 7R &
NTHEHY, BIEITEOHED 2 BB R/INIERE Tl b
B & R R E O fiF F #5: A%standard treatment & & AL T W
B, Lo LEgHRERICH LT, B, kLo
RO 1437, BHEFORE, W O#E, WHE L
BREMOT RS OME 7 ERMRLHEDL S\, 40
Bz ooma i, REENANERRE 203 2 5
SHEGES R T L0 THET 5.

WHBLVFE

19834E 1 A A 519934E12 8 F TI2, 4P THREHRIGHE
* i64T L 7z BRIB RN es B & xS & L7z, BUBTU
NERHE &1, TASLCEE 3 |7 — %7 3 =3 v 7 (1989) 124
W, FRZED— B & FEISE L@ ToRER L EFEL
7o, BEEEFTable LWIRT. FhilZ47~785% (66
%), HERNXBMESA [ Lok, EEASEERIIOYN 1, 1
540, 1affi 1760, b @ 4561 TaH - 7z,

TSGR, 10MVOXEEE Hv, wifeadm 2 P, —O
FEI 1.8~2Gy, B 5 [T, 44~79.4Gy (FFILE60Gy)
WAL 7z, BREHER I B Z & 120, I airEE e
BHERE O H v 7 7 Ly ADTREERE, BITEH, &8k
B UL RAMICRH O Ljve Lz, BEEIXFEANE L
T, {GEFERTOMESE S &2, JEE L Omarginidlemb) 1
E L, EFEE, BB, R CHRIMERR D) &0 TRE
L7z, 40~50Gy AR Iast A2 MICT 2% LI L THM
* A S 133 L, EBFTEREIZ, 72cm?h b
272cm? (A ¢ 155cm?) T - 72, MisHE L@ 4 FlodH
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Table 1 Characteristics of patients with limited small cell lung

cancer
Age yrs.
range 47-78
median 66
70=:70> 24 44
Sex
male 54
female 14
Stage pts.
| 1
Il 5
Ila 17
b 45
Performance Status pts.
0~1 61
2~3

HSEIZ & 5T B ) #E330Gy/156r Th o 7=, 68%1H
35611, 16Gy7%* 550Gy (H 936Gy ) D L1 CHESS O/
122 > THRGHEF % #/)s L 72 (shrinking field technique). 7
BT 2B (prophylactic cranial irradiation: PCI) 13
fTLedoi-.

LR Z68 GBI AR S 1, JEAHYIZ19854E8
TIXCAV (Cyclophosphamide : 1000mg/m?, Adriacin: 40mg/
m?, Vincristine | Img/m?), Z#LLf%lL, PVP(CDDP :
80mg/m?, Etoposide . 100mg/m®x 3) Hfl, & L < IZCAV,
PVPOHEHD OISz, CAVIZ 1 206 8 T— A (k3 o
—A), PVPIZ 1764 2— 2 (itfii3 3—2), PVP-CAV
IEh=2NT2Hh6 43— A (hRAE3 2—R)HEITL 7.
sequential | UG H 1T - 7-5EBIAT2900, concurrent|Zf7
DNTAEBIA4BITH - 7.
concurrentfEFI DA, bR

DB L7356, 55 WA L T/ BB A% mid -k
LA % J3Rrmss L L.

A ORE B IS B RGERBE, BER TR
19964 6 H30H & L7z, tEfF#idKaplan-Meierik (2 TEH
L, AT Zgeneralized Wilcoxon testiZ & 572, 7=
T — 5 OpHOH BEEMEIL ttest, T 713X testlZ T{T»
7z,

B/ R

1. SIEFIOEEMLE

—REPHAICR :31(46%), PR :31(46%), NC:6(8 %)
Thote. SEFIDEDNHTIING THo7. HfERIT 1 E
57%, 2 428%, 3 421%, 54F16% TH Y, Median sur-
vival time (MST) X154 H TH o7z, AFR M % Fig. 11275
7.
2. —RDRBIEREE

2 HEAFER, MSTIZENZFN, CRA43%, 234 H, PR+
NC#*13%, 137 H CCREEIZPR + NCEEICH LA EIZTHRA
FCH-72(P<0.025). —REHFPELFRME 2 Fig. 212 R
3.
3. BEAEA

BT A5EE3661(53%), HEHREER 34601 (68%) 12 5
7o RIFTESEIEGIB6HIOM, MG EIEAR3G], HEGE
SRasEnia B, BRMEARKIC L BEREFIBITH -7,
HFREREE DEPOLIL, 0 2360 (34%), B 1280 (18%),
JEoa61(6 %), *HEIMGE:261(3 %), V> 562463
%), TOM:3BI(4%)T, WEEEIERLE»-7. —%
RO AN F Table 2 (2773, CRENZE T ESE%03
%T, PR, NCBHI(77%, 83%) & Ibii L CHEICRTERR

& R TR S % BRG L 72
SEBIA29M, 2 71— 2 BBt i
L7=5EBIAS5 BT - 7.
BRI E (— KB F) 135
M, LFEREfROb DL L,
[ 2 & U BRI i R a5
DIET R A b2k s &
O uR  o J H A0h S o
e |25t 5 T (7272 Lik#EE
THHREEEZIT- G AE, 4
AR E OB TbAT
W) L7z, sequential |2
EHRIERE T - 1254, 1b%
BEDH 22— 28 FTTHEE
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Fig.1 Overall survival rates for patients with limited small cell lung cancer
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CR (n=31)
PR +NC (n=37)

9 H55Gy Ll LI (1741,

55~70Gy, median : 60Gy) &
S55GyRiGORE (116, 44~
54Gy, median : 49.5Gy) & Jbi
L7z, 55Gybh EHASHEE & 55Gy
A DORED BHH 7% Table 312
Y. S5GY RO CHNGATE
<, iA%<, LFHED
A7 {, sequential B4
W AR S 7S, SEBI T

T SN ST N T N TR N T N T (N T A

BhnZlddh, iz
T B OMEHFRIA B LA S
Nihofz. BTEESR, 2
4, SEEHFR, MSTIZENF

Time

— . n, 55GyLl EBEAT6 %, 53%,
4 5 years 46%, 444 HC, 55GyF it
#355%, 38%, 25%, 17H HT

Fig.2 Cumulative survival rates for patients with limited small cell lung cancer according to initial

treatment response.

AHEA - 72 (P < 0.001)
27z,
4. BFHEE

HGTEF PSS L 722361 D FESEERAL 125 5 & 7 BB AL
1340.5Gy ~60Gy (1 JHE : 59.4Gy) TH Y, Firhshili s h

FMEIEAERIIEE I A L N A

& A3 ISR P 38 3 AN <
(P<0.01), FHREIFOMHILDH
57 (P<0.1). EFRMHE
Fig 312777,
6. Shrinking field technique

MRETEF /N & ) BB 2 S 13 T N800 A 6 O BRI

5% 3 451(8.6%) T, EEEHOMIRIEEN-EN40.5, 50.0,

594Gy Td o 7z, BGHP IZHEGTEF 4/ L e e o 7o B L A

732G DRESEHE: (45Gy ~T70Gy, WYL : 60Gy) & A 3 NLIZHBTOE T, BITEEE (2%, 51%), MST
Thdh ot (147 A, 157 R), REriaEsE hdds 100 H, 104
. RERBREE LA ORET HIZEIZR SN o T,
45Gy HEGTHT 2 Wi EREBEAT & L7 ERNI286IC, 2o
Table 2 Local response and first sites of failure
Response Total
CR PR NC
At the time of 45Gy irradiation 28 (41) 30 (44) 10 (15) 68
At the end of treatment 31 (46) 31 (46) 6 (8) 68
Local failure 7 (23) 24 (77) 5 (83) 36 (53)
within radiation field 5 (16) 15 (48) 3 (50) 23 (34)
out of radiation field 1(3) 2 (6) 1 (17) 6 (9)
pleural effusion 1(3) 7 (23) 1 (17) 9 (13)
Distant failure 21 (68) 21 (68) 4 (67) 46 (68)
Brain 12 (39) 10 (32) 1 (17) 23 (34)
Bone 6 (19) 5 (16) 1 (17) 12 (18)
Liver 2 (s) 2 (6) 0(0) 4 (86)
another Lung 0 (0) 2 (6) 0(0) 2 (3)
Lymph Node 1(8) 0(0) 1 .(17) 2 (3)
Others 0(0) 2 (6) 1 (17) 3(4)

CR = Comprete Response, PR = Partial Response,

FH104E2 H25 H

NC = No Change (%)
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Table 3 Characteristics of complete responder at the time of 45Gy irradiation according 8. HBEIZTH
to total radiation dose BB BF AN R 1 20em sk S e
Characteristics 255Gy (n=17) <55Gy (n=11) p-value® B % /NBREFEFRE (24651), 120cm2) F
Age 180cm?® A D fiE ) % v 18 54853 (22
270 2 4 0=0.14 1), 180cmLh Lg% K HE 8
=69 15 7 BEQ2BICK Sy L, HEAER, JRTH
S W% L7, MSTIZ /RS
gfﬂ;e 1; g p=0.71 BE15HH, PEESEFRE D134 A,
Stage KEBHIEHE 154 A, 2 FEAAEFRIE
I+ +1la 7 2 0=0.20 ANBEGFERHE | 33%, rPEASSERRE 19
b 10 9 %, NEZSTEFEE © 23%, Rl
PS (3BT EE © 46%, THERETEFEE
o 15 10 p=0.67 36%, KIBSHEFEE 1 59% T - 7.
Chemmiorey ? ‘ PSR C o 0 F U B A A
0-2 6 7 o HRONTH, HEEERDO LD o1
>3 11 4 p=0.14 (p=0.23).
Timing of radiation 9. BIfER
sequential 7 6 p=0.34 FILERIEA 121000/l 2X 1=, 2000/
RECIICAITSE 9 2 A EIA528 50 (41%),  1000/wl i
=nining flokl tectiriqus ) PR 741(10%), M/ MERANE2.575/
: . : p=0.07 WIBLE, ST/ BIAS 4 B 6
+Fisher's exact probability %), 257/l KiEAT 1T F(1 %)
B L7z, RTOG Grade 3, 4 Okt
Fehfili 2 (EAERGTHUI25) 122141 (31
7. BEHGEBEDRAI T %) IZA BNz, 364 %)I350Gy ~60Gy THgHAi 7545
L2951 & concurrent |2 ftiAT L 7% (3461) & sequential = MBLL, FEfnzBHcaEhdhosz, HEHIEED 2D
W4T L 7= 8 2960 o leEE T, [Tkl (56%, 35%), o7z, BEAERUHNG e OB & BRERE, BURSGE#ED &
2 HEAFEH(34%, 20%), MST(14% H, 165 H)Tdh il A 377, BGHEFmAY, BRI/ OA #E & ORISR % Table
HOTFRICEEELRORNP-7:(p=0.92). AR, EiERRE, KHRRET B ELRE B R 4o T

(ZA B, FRIZKHSTEBE T Shrinking field technique % H]
VT WEERNIEZT8 % |2 EAE N
Sl 2 % &P L Tz, 45Gy
% RN RESATH R L 7 dEBI DA,

100 i 55Gy L) ERF T EAERETRUIG 25 4/
L 17(24%), Kili#Ei33/11(27%)

-L:H; — 2550y (n=17) CHI S AR S e Ao
e T <55Gy (n=11) /2. RTOG Grade 3, 4 DRt
'] FESIX17H1(25%) I2A B,
i 136 (19% ) HSiFifiE > —EfR L

. E— PLBECH 720, VIR
3 FWIZE®E L, 2o,
. ! 60Gy/30fraction (S0Gy TH} AR
e BHCEE L 72720 FBIRE 12
50Gy) DR IGHE#ZF 1 .54E T
ATFROMERTERL, b
TAFBE Db N FEW AT 1 5]
0 ‘ ' ‘ ' | Wb &,

(]
1 2 Time = 4 S years

1
!
{1
1
1

survival rate
(431
(=]
T I [N T TN N TR Y T (N TR N T N T N |

Fig.3 Cumulative survival rates for complete responder at the time of 45Gy irradiation
according to total radiation dose
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Table 4 The ratio of Radiation pneumonitis (RTOG Grade 3-4)

kit fba % 79

EOMICHEEEITIALN D 5/

Radiation Dose A, CHUT—ERBEORBEHIHT L
60Gy > 8/33 (24) 70 B CHEE DA T B IEFIIZ D n»
60Gy < 13/35 (37) TIZE HIBIMEHHIT I Tz

Eo foNA T AD Ao Twnizr:

Timing of Radiation HEEbIL. RIS 720
concurrent 8/34 (24) WEERNIA L TR Al 214
sequential 11/29 (38) MLTLEWEHORMEL H Y, Fik
chemotherapy (-) 2/5 (40) DUYFIZITHFE LR L3 5

bhbh, F I THE45GyHE ST
Shrinking field technique [0 1% b HE A7 g L 7o e 2845 % xf

Radiation field size (+) (=) Total LT, BiRsSGybl I IEETEE X
large 5/13 (38) 79 (78) 12/22 (55) SSGy ki OB % L4 5 L, 55Gy
middle 3/13 (23) 2/9 (22) 5/22 (23) b B A A SR P56 5 A
small 19 (11) 3/15 (2(3) 4/24 (17) C(P<001), FHBIFOBIAHS
Total 9/35 (26) 12/33 (36) 21/68 (31) n7=(P<0.1). 4 [liretrospective’:

(%) WwETh Y, ERKL PR, W
BiIcETOERATOELALNS
ZEpS, BlEEEIZOVWTHERD
x = T2 EIETE RV, SRACFEEE, BAHREE TS

JitiZINAHIAHE O TR b R PTEEATEE 4 HTC

&H5Y. ffiZNHRaHE tJEfJ\frﬂiH*Heﬁ LB T, PURsHIR st
BT D ST, — KR E L TERIF 2 DS
BonTwa. HERfH ‘C‘% LBRIEA91% L RIFTH - 72,
UL, BEEEROERIE, RS2 A RIGEHR OZ%h
Hi396% Th o 7275, HHEKHEHETIEERFAS0% LET
L7z &k LT ahkic, SEAIMTEMR O, B
LA 2 L e EOEH A S WIRNEED L 9 LiHEY
EMRELSNBVWT EHFS WV, SHIZHEEBHO—TE LT
BRE DB T, FITE%EEDH, CR:23%, PR 77%,
NC :83%, 2453, MSTIEZNZFhN, CREITE3%, 23
#1H, PR+NCHITI3%, 1347 HTHY, CREITHITHESE
KA, BEICTFHRBIFTH-72(P<0.025). L7zhHio
T, Ml O SRR R B2, B AR L ) A
HERGRE, (LFEREEEITV, CRICEATAZ LA EEL
Bbhhs,

HEHREROMEIZDWT, CHEY 12 3B E40Gy ~
50Gy DA A 65 0D 95 FREE T TN SR L2k
T 5 BEHR O B#EH R IR F > Ty, Choi bW I HES)
BRI IED 79 121350Gy U L DB ASLETH 5 kb
NTBEY, F/-Arriagada b5 E45Gy, 55Gy, 65Gy
DI FMOILET, SRAFHMICIEE L0200,
55Gy, 65Gy#t TRFTHIHL AT L EmAdH o 72 £ b Tw
% . prospective trial TldCoy 5'9A%25Gy/10fractionsif &
37.5Gy/15fractions# Drandomized study TH:E O 15 A% HHT
A BT R ERATDH - 7285, FRIZIIFEEEILh-o 72
EHMELTWVWA, HEBlICBW T2 EZ R L se
12, FEGHEFPIRESE L 7ER O BN i S S 7z (h
JHiti59.4Gy) &, FAsHIE & W7 ER O (FIE60Gy)

FHEI0E2 H25H

BresponseSEL <, {HHEEHIZRESANEK L 7AEGNZBR)E L
7z, 50Gy &60Gy & DIEGREBRDILEHEATRE SN 5.

TBEEF R E 12DV TMira & 7 IS IR, K OB G573
HEDEIEDE O TIEFIRERT IS A O I EFHPH £ CH
FHFIZEDBRETH D LT WVAEDS, Kies bW Idfba#
PH2IZPR & 58 S NHEBIZ L CTrandomized study % 47 -
7o %, wide-field & reduced-field TAEFFEAH], HEEAEI
VLol LHIELTWwA. EEHITIXe8HIH 35411k
shrinking field technique TIA#E L7, #5%, £ ?D8.6% |2

AN TG EF 2 LTI CERAE & D) S AL NZAY, BR
P2 RN L o B LR LR CORETIE, R
FFF3EEE, MST, RprflEIEIcEIAbn o720 L
Foio T, EORETEORERANT AP EIGET 5 DI
Kl & Bbi 55, Bl KE R EE Y5 2 3 EE

/M H b THRFE Efih LT 2 EdmRee Bb
N5, 72RO ROBE T, ERERE, K
T &0 B I BRI Z &0F L Tz, FHCKE
SHFHETIE, Shrinking field technique % V2723554738 %,
M\ 7o 7235670578 % &, Shrinking field technique % F
WD Z & CHRUNSIG S OFERE, BEEE & P T & B RS
RSN 5. GIROTEERRMEFFIOGEREOQOLE %
fE LT H BRI 28/ L TS ZE 3 FERATH S LB
bihs.

{bEEfti L Off & 1 3 v il THERBITIE, AR
#2370 72 b DO FFEHE R F & REHFOEA A D -
72. Murray & '¥'{Zrandomized trial DFESE, bR G TA

B B Ria 58 & 54T L o864, BENIEITL2HEL D
TERFTH oL HELT0aH, $2KE5", P.Coyb™
bEMOFwmERE L TBY, HEEbERTELZL
6 bR L VAR EEbhs.
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J T AS I & A 7o AE B TR O F B 2%, T
QOLDUYEIIEELRHT-L 45 L Bhh b, Hi/las X
AR RN DI AR b L\ & T 53E0H 02, B
T b 26862311 (34 % ) I INEEFEA A H 1, b HEATH
roiz, THIREREIES (PC)IZ2W T, FmEsEEs T
DNEFFIIFG LEVET MG ASN B2,
Rosenstein 52 ZCRFNIZ D W T ORI TPCI & {Th i 7

B S SEEFEED A S N o oS, 77280 544
RIS THh o 7- LT3, F f':LiengsWan;gwong 52
[ CRAME & /- BRE BN 5 CLEPCIIC & b g
DYET 5 LR T D, HERPICIEPCUIMET S v Tnie
Mo fzht, CREIBIFIOMN, 1200(39%) IZ IR AT A &
72, SRR A T A RERIZOWTIE, &74PCI
TR B LBEMATRIE STz,
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