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Radiotherapy in the Treatment of Brain
Metastasis from Small Cell Lung Carcinoma:
Study on appropriately controlled dose

Yasushi Nomoto'', Tadaaki Miyamoto®,
Tomohisa Yasukawa'', Hisayuki Aoyagi'’,
Kuniyuki Oka* and Yutaka Yamaguchi'

Fifty-two brain metastatic lesions occurring in 20 patients
with small cell lung carcinoma (SCLC) were irradiated, and
then the relationship between tumor size, dose and control
was clinically and histopathologically studied. Lesions of 8
mm in diameter and those of 10 mm in diameter were de-
termined to be controllable by irradiation at about 38 Gy and
42 Gy, respectively. According to size-dependent curative
minimum doses, the lesions could be divided by the 10 Gy/
Sfr/wk method into controlled and non-controlled groups with
the curve expressed as dose (Gy) = 15.27 logi [tumor vol-
ume (mm?) ] +0.6. Based on these results, tumors of 2 mm
and 3 mm in diameter were estimated to be controllable at
14 and 20 Gy, respectively. Thus prophylactic cranial irra-
' diation (PCI) in the treatment of SCLC was thought to be
' not always necessary if early treatment of small metastatic
lesions, detected by Gd-DTPA-enhanced MRI could be
achieved. The optimal interval between follow-up exami-
nations was thought to be 1 month during the first two years
after the diagnosis of SCLC, and then 3 months after that.
In addition, the omission of PCI can save many patients who
do not actually require PCI from suffering its adverse effects .

Research Code No. : 604

Key words : Small cell lung carcinoma, Brain metastasis,

Radiotherapy, Radiation dose

Received Jul. 2, 1997; revision accepted Jan. 23, 1998

1) Department of Surgery, Institute of Pulmonary Cancer Research, Chiba
University School of Medicine

2) National Institute of Radiological Sciences

3) Department of Pathology. Mito-saiseikai General Hospital

NIPPON ACTA RADIOLOGICA 1998 ; 58 : 226-234

B %)l
17 I

Y

)
=N

S ZEE dR i ¥ — G - BIEED

e e

iU &I

WA HSE N2 350 2 ilis o0 i s 9LI_"f ife:mw) -3

WY, 199342 2 & o ThAE DB D o)
MABECEBRTE I Y, Fo3B0 - RIS
WM E o T, BT Mi/IRaNE L, B - R

UIVPAT SN KT TR -2
S &

Dz 2 X, YA S I A AT
g6 Lo GBS e L2 L2 E L - ol - iy

DI O e A 2 7 R W E R A S o 2 J;, c el
{bafdgtid - S I3 B AT D E A L

MRI IR & (B
(X GHRETH 1L

DL OMiFE & Heie L THE Y
STHAERLTEBY, FOHEEE
WEDFEMRE LTS,
FEAECLER ) % % ANF I - RS0z L )
BRI EL, FOarybrHAELT, 198140
IASLCH D T — 7 2 a v 7 TORBEAID" " State of the
Art" TR B (LD) v A A (MST) (£14 4 A, LK
H(ED)IZ7 4 H, LDD3 ,|.__4,_ {415 ~20% &R éiu’;f-.
FOHBUEE T, EDIEFITIZBET. » 7-iEH RGO M FIg R
HANG DS, LDAERITIE 3 EFRETH% L L am L,
SEEFRIIDVTOERTELRMLE Lo 72 I98I L
FEDOLDAEGILZ B B34 1E, ISR EOUEE & £H)
(bl oMl G, 72, FRINEEES] (prophylactic
cranial irradiation: PCI) i A2 L 2 L # 2 614, PClLIE,
WS D IR OSHE R IR S 3728, £ DK N4 T
WAZRERAY I A Sdu7z, L L, 4R, SRIC B4 AiE
fFlIZ B TPCIE K B WS P U BE 557 D PR S e 5 3 703
MRS A h), BeLWEHiATF &N A LI Ilho7%, Zhiul
T HHRE LT, PCIOMREZLDANT LA et
BIZAE B 7 B 2 ik L < ’9“% Tk, BREERRES T8
RACE R A B 6 2l kb enhTwsE, —
Ji, EEOHardy 0L, 7’3 H EOCTHRZZ K 0 X Gt
DR EITL, -‘--’JUJ.'-;' [ - SRS XD SR ATl iE o
[0 % HAEd BRI A 17> 72, 24U, PCHIfLA B #i7:
LinEEOMEEHNE LW THh - 720, HEL R
o Lixfesdo7. L, Dbk, &%
CT & [ L TGd-DTPA ji EMRIA N NHHEHE O fv iz Fs
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ROBWIZEZDOTHEN LI LE@MELTELY,

A bIUIEEMRIC THW L 2 ER A3 20
AN RE20BI T L, MRS R OB O RS E B L, H
RBLUBIEAWASIZ LA, $72, BEHIIH LT3
RIS | BIE RS & MRIFT L & BB A LEBAE 2 4 5E L 72 7%,
BREDOBEHZOMBEEFHRAFMICFMLZ. ik
D, SERREEY A X &SR ORI E ORGRE B S Az
T5IENTEL. UIIFEOHRIE, PCIZ Lhifi/ RO
PRERFE 33 B iR AT TH 3 5 GERIE O MR A 70 3R
Rt sz tiihbbEZ LN,

HRBLUHE

19844 1 AH519934F 6 H ¥ TIIHGHRIEEE S BIErT
VTR AT o 72l N REAE IS B (W E A, HIC &
BAENE EL) DL THEEMRI X 7213,/ B & UCTIZ Tz
Bl U, SEEDHURRE 2 47 o 722 160 b BB S5l 5 % bk
HT& 200 R L Lz, FEHOMNER (Tablel ) 1353 1E15
B, s Bl FIHERIZ63.1MTH o 72, MERHE R Lin-
termediate type 8 i, oat cell type 8 i, combined type 1
B, RNFE3IBITH o7, Wik RO 4 DREG D
TEL O KEEEIL Bmm~48mm, F119.3mmTdh - 7-.

IS DIEFIIHT L, 10MeV) =7 v 7 XFEEE % v
TR AS R\ § B B 247 o 72, S S, ARyt
DY ieam 2 M, BT CIELGZZIZER 2 M

e s 4 227

BARL L, @FoOSRE, HEEHREIIMO O 1 HEIE
0.9Gy/[El & 1 i L, #5238 % 0 2.0Gy/[El- THEGTL 7=, 20

Bl 7B L, 37~49.5Gy, F3940.9Gy DERBEET 53T
b, £ONNRENLRATIZEK > TEIMES R S, B
DD 34 TIE, 1%41253.8Gy, 2 %1260Gy D RFTFIE ST D
ﬁﬁbﬂ >013110“'H’,’.§T¥m£:i38 ~60Gy (TDF64~98) T
o7z, BB, BWIERIIHT 2RI EHE B O R T
B - %rﬁmummta#ot. ARGE TR D 1 A
HIEZ, 6 # AF5BH%IT 3 7 HEICEEMRIE 7 135 %0T
ICTHTH T, BFEMICBVTIZ19964E 4 A $ THlE
fTv, 4 OERREOFEOFE LM, BH,
72, FREAT R RER) T IR AR S0 | G R 2 )
E L7

BIZET 1%, 200EBIS2RELE DV TR O A5 & FBEHE
BB X UHIEICOWTIRE L7z, BEEAEREIECTS 2 wik
MRIE{$ ETRAEmICBIT2EREEEEFIL, IE
DEEEERE L L TROBHERICTEM LRD 7z,

B 1RAE = 4/3m | (A + HH1%)/4)°

T7z, HRRL 7z 8 HEFNIH LTI, MMEkE k<) >
EEL7-dE, MRIDERLBEIFLFLATAALT
WRTEE L, WHEERYER L TR L 2.

FRREGHRN R O H E I LS EMRIEE % vy, il
WAV HO X, Tz, FHRRE MR REIE 121
KE - TRICLZHEEE ZHV, FI#IconTIREE

ﬁ%ﬂ%u%ﬁéﬁbmﬁ%uowf%ﬁtt.&ﬁﬁw

RIS U7z, MaadiEig, 1 31 Bl s s FHEIZ1EKaplan-Meieri®: % Fv 72
Table 1 Cases irradiated for brain metastasis from small cell carcinoma of the lung
max. tumor  radiation dose Gy (TDF) bzl
case age sex celltype  diameter(mm) whole brain lacal response recurrence autcome autopsy
M.E. 72 F oat cell 28 - 60 (98) PR = D4’ O
G.T. 72 M intermediate 13 38 (64) - CR - D4 O
1.S. 61 M intermediate 9 40.3(65) 56.3 (90) CR - D4
MM.-1 57 M ? 8 40 (65) 50 (82) CR - alive
M.T. 70 M intermed/oat 18 - 60 (98) PR - D1
JY. 76 M oat cell 12 40 (85) 54 (87) PR - D1
K.S. 49 F oat cell 10 40 (65) - CR - D1,3
K.K. 65 M oat cell 14 40 (65) — CR - D3
H.K. 65 F ? 15 ~ 53.8 (87) CR - D3
u.o. 77 M intermediate 17 43 (67) 52 (85) CR + D2 O
K.H. 47 M intermediate 15 37 (63) 56.8 (91) CR + D2 O
R.I. 55 M intermediate 30 34 (61) 56.2 (90) CR - D3 O
S.K. 70 M intermediate 28 41.4 (66) 57.4(92) CR + D2 O
I.N. 52 M oat cell 18 40 (65) 58(94) CR + D2
M.F. 58 M oat cell 15 43.2(67) 55.2 (89) PR + D3 O
Y.I. 60 F intermediate 25 41.4 (66) 57.4(92) CR - D4
S.H. 67 F intermediate 48 41.4 (66) 57.4(92) PR = D1
MM.-2 57 M ? 23 45 (68) 57 (92) PR + D2
T.F. 60 M oat cell 38 49.5(81) - PR + D2 O
H.M. 72 M oat cell 10 40.5(65) - PR + D2

FH 1044 H25 H

#: D: death Dl:primary D2: brain D3: distant meta D4: others
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- = ZENERILCR 60% (12/20), PR 40
1.5.61 M T 7 i v e O + S, o
M.M.-1 57 M T e R A S % (8/20) TCR + PRIZ100% T2
U.0.77M [ _:—ﬁ—l": + > 7:(Table 1). BifAITR, 126
Y.I.60 F -:—:—l TiE357~1487H, F¥s522HD
K.S.49F = I BHEEASTTEETH 1 = o 1 B A
M.T.70 M o e Eﬁgﬁ E_‘LEEE% i
JY.76 M | e——— CEEETRO LT —
M.F. 58 M -:l-;?] + ¥, R AT 8 T OESE
K.H. 47 M ) . N
HM. 72 M - 3 fop%ﬂ?‘i:il 18H~379H, ¥
TF.60M —— ) ¥R46HTH o 72,
M.E. 72 F EETES |—:_ + BRG72 0 BRI RS e 0D B AR LSS
SK.70M )+ . e
SH 67F CEe W + i A Iiap].an‘-Mn,lera‘f"‘C ;}E&")'C_
K.K.65M e + Fig3l}:ﬂrL7°:. ZhIZE B LR
H.K.65F e BT 1 FELANIZ46.3% D5 A
M.M.-2 57 M e
R..55M e |8 - L, ZHDBROERIEDH LN
IN. 52 M ] + wipole.
Grzem{ | | | wmm+ [ | [ SAEBI O AT IR (Fig.4) & &
-1460 -1095 -730 -365 0 365 730 1095 1460 % LUHE RS AR TE O 1 EEAE
o (days) #1340.9%, 3 FAEFERIL14.6
Symbols in the figure indicate as follows: " i
[ : duration from the diagnosis of primary lesion to the detection of cerebral metastasis %, WHEEFRIE1I1S AT
[ duration of brain irradiation otz mEATEH O 2 FHLTEE
BN : duration of control
[ : duration of survival after recurrence of brain metastasis ORI BAGT222 0 H O AT
+ ! death T2l HIEEEOESEIZTIE

Fig.1 Entire clinical courses

B/ R

SIEGIDOZ WD b HFZE OB % Fig. IR L7z, Zhi
LB L, FBEESHEE SN THONERP R ENL FT
114HD 51,241 H, F¥354H TH - 7245, 200 H i % T
ERAIIT A Eh - 7. Ik, BB HBER
TR L, PH(50%)MEMMIZ8 AHTHY, 1 FEDN
(ZRHERE 1R D80 % ASHBL L T 7z (Fig.2). st

T L7228, FECRERIERS O Figs
D Lo,
EHEFIR0BID 5 LIET-HIZ19
Pl CIHAE TRAEAESNE 1 BITH - 72 FEROPER (Table
DIZFEIE LSO (REETE TS © 7 0, BRSSHSE 4 4, AhEphr
~OLEE L 4Bl), FERRIE 4 B (NS © 2 1, BERSE M u
FRNBESE 1 B, LRI 1 ) TH oz, FECAI9
D BUFITIIRO B EFRATED & N0 72h, 8Hli
TS L, 9 5 2 PUIHBETERIE S CRESHE 2 7 H IR O
Bz L7,

RICEIRRER 2 7R3 5.
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Fig.2 Duration from the diagnosis of primary lesion to the detection Fig.3 Recurrence curve after irradiation of brain metastatic lesions
of cerebral metastasis from small cell carcinoma of the lung
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Fig.4 Survival curve in case with brain metastasis from small cell

carcinoma of the lung

FEBI : Fig.5 LBLD X 9 %251 L &hkiE541.4Gy
(TDF 66), FATHIED B E28mmOD fEHE 12xF L T57.4Gy
(TDF92) BB L7-& 25, DI &  JE#IFHI  LCRE
otz LHL, 3ARBTEDOI L {WEIZ41.4GyREET &
NAEERamD EORE L Y EEEZE L. 2mmBLTO
AR B X UTHTERE D57 4Gy 4T S N2 EF28mm O fE#E 1L
HlEsh T,

ZD X HIZ L T0REBI 529 E DB £ D BBEH T & F5
IZDWTHR S & (Table 2), BEEITA 4 OB CCRERLT:
FREIL38EH, PRTH o HEILIRE, NCTH - 7-wE
1 BETH o7z, TEIITIICRZ T L7-0H R 33205,
PRTd - 729K 8 JHH, NCTHo7-iRHId 1 fHE, 4
WICR® HVIPRE R L72d DOFIE L7 BEIZIERE TS
o7z, IO DOIREF HIBE CHRARRIG & B A L CRT
(A 4E T ldGrade 177 1 F53E, Grade VDY 4 JBE, 48
CEHHEATR S 5§k Lz Bbh 52T 7 i
TH Y, & TGCrade ML EZR L7z, PRTI 3 HiHAGrade
MU EERLZH, | HETIE, Grade ITH-72. F7-,
NCD 1 #i8iLGrade ITH -7z, —F, FREFILT<TUDL
DFCHh oz DLk & Y Grade MEAE % kA2 A & 4
& L7z JEHRBIO%E1, 4 EORE TIdFig 3R
EOWRARIZESIZ6 7 HOBEM %Nz T, @i
18 ALLECR %R Ll ) 7-9@st £ 72 13PR T b Rl % 72
B2 FIRE = BEIE I & IR 7z,

S HIZIEE A L IBEHRED L OH#E & OB@RIZOVWT
77 7R L7z (Fig6). T4bb, HcEEOKKE
FHEETE Y, IR sh R Lo Tn5,
N I EH AR IS T 28k E LTOBEZED IR L.
IRERALEE MY\ CGrade INLL L, F 7213, Eifg 187 ALLE
CR/PR%Z /R L) - mE L EERI@ L HEL, OTRL
7o, —F, REEMESAYIZGrade IV T & 5 WX HE{E 56
BRPERIIIEHEEE R L RELIENHEHE L@
TRL7:., EHOKE S LHIHTTEEZ B EOREICo

FHE10E4H 25 H

fhs % 229

VT, EFE10mmEL T O3 Tl340.5Gy DT il
STV, EER2mmZ 25 & ZOfE TG
PROHLN, LaL, S0GyL EDHETIIHE ST
Wiz, EE20mmEL O I349 5Gy DR TIZ SRR
ELTWw,

JEB5AFE 100mm3 2 £ 10,000mm? D ] THEEHIEEE (O)
EIEHIHEE (@) L % 2 RISV AIERE 2 RIS IC &
NRERHFERIRD 7. EOFEE, 2 BHIBHRE (Gy)=
15.27 logio (FEBE A (mm?) )— 0.5 Hi#R (AHR) TorHIaT 8k
Thorz. ZOFERTILHIEEZ G L FH+ 2603RE
0.84, FEHlE & BT BHERIX0.16TH A, F72, FEHI
TEVEE % JEHIE & P09 5 HE3130.769, HIfHE & EFH4 5
HWERIZ0.231TH A, HHIEY L5, 23 ) 2oy
T EHIZATA FSETWE, BEHEE(Gy)=15.27 logio
(BB AR (mm?) ) +0.6 (SEAL) & 3 5 & IERIAEEE 4+ K & 5
FlIT MR L olz. ZOVF 7 ETIRERIY
L OME B T E100% DIEEHEIE LN 2 &

125, BARACEESmmOER TIARIE38Gy £ ) i
ESVLETH), BEEI2mmTII476yLLE, EE20mmTiE
571Gyl EOMEDSINEL 2 5.

£ =K

EYF AR RAYE & FEO I/ RE X0 e b S R 4R
FIEROESR I L o TEGZREIBF SN0, B4
FRISHBT 51200, BRELORBREE S HML TE
7z, Rt/ AE ORI, BRRIIZEBET SN D320~
30%'TH BHH5, HGHITIZ40~50% IZFFB B B2,
FRMEBRETRSL L, 2FF TIZ40~50%'21%, 24E%
R D EB0BIETHLEDMESH N, FifEOD LR
DTS IR OEE T VY. ETHIR CIXEDERI D
ZWE ORI 10% LT & BRIV AT, BaRiEs &
EDICHEMEBRIIMML T2 ETIISO%ICET S, F
7z, LDEEGITIZ 2 4 T30% % T 5 L & 52, i/l
BOZWT A S RIERB ST £ TCOME % 4 RRIHER OBE
Thb L, 80%DBHIE | EUPNUIHER I TWEZ &
b7z (Fig.2).

FRERAE 23k L 2R O EBER TR X DO TTFHEAR
T, VFHEFEEIZ2~4 # A OTHL L ShD, RER
EOBROB— BT BEHRHEET T, RIRITHE <,
BUHEE LT Z L TFHRIZ6~8 7 BICIER T 519190
EEbNTWS, F7:, REBBETFHE*ENE LTTFH
AR IRET (PC) A LN TV 5,

4Bl DOREHEBE 2B A BRERFE B T 5 | R AV AN BB 5T %
ZUF, PCUIHAT STy, BEHOFHIZ, FigdliR
T, PEEFHL(MST) TL1H A & IERSHEFIZH
BLTHR LT, BEAFEITIE, 4468 ICHSMEHE
HRIMBEE I L DFEC L/ER L Rk & 7 o —EiEF %
VWb 5 FELEEFFAW D,

WMFFFETIE, SIEFIORBERFE 0 L Tl EMRI & & #ECT
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TaW L, BHESFHETERNNIGERL, BRI
ROAEEBE L2, T OFREICTES W THIZINBRLRE Ok
SR ME I | A3 & BT O WA A S A AR EE &
P L7, EREOHBOHEIIX, 2 20 ERHRHEL
7z, 51 ONF I, BEHEOMIEREE 2 5 EMRITIER L
FEBIZH L TKaplan-Meieri#: & H W T A A8 5 dhf5
(Fig.2) 2R 7:. £2TOREIZ 1 EURICREDLN. L
L, EHAEFL RN L2EB LT, Fig6llm L4
DR O R HE OHE X187 A RO R & (18
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1 HELEHIE) 2 DL CTHT o 72, 852 o8, FIMREG AL
513 6 M 72 B G O SR 9 B O Wi B IS O %5 R % 3T L
72, 20fEBIDh 8 SEGIATHIME S, FIMRHN % 4R IZ, MRI
Mg % S0 L O 4 OiRmE 5 L, B O My
BRI ERE - TE/E NICIVHE L. BEAIZeT
Grade IELFCTHh -7z, —7, CRHIE, 4 TGrade L ED
FIGzERLz. ZOEFICFHED &R 12 Grade TTEL
EEFRTRICEHRE=fEE L7 KE - TE/OEE GEL
BT & DRRIZ O W TR FESR OB RIEER OB

Fig.5 Case:S. K., 70 years old,
male

Upper column: Multiple brain
metastatic lesions from small cell
carcinoma of the lung are ob-
served.

Middle column: Whole-brain ir-
radiation at 41.4Gy; the tumor of
28 mm diameter in the parietal
lobe was irradiated at 57.4Gy. Tu-
mors were eliminated after irradia-
tion, and the therapeutic efficacy
was evaluated as CR.

Lower column: After three
months, tumors of 12 mm diam-
eter or larger, irradiated at 41.4Gy,
recurred, while the tumor of 28
mm diameter was controlled by ir-
radiation at 57.4Gy.

HARERESH #58% $55



BpA fth 5 % 231
Table 2 Radiation Effect
Case Diameter (mm)  Tymor Volume ~Radiation Control Response Pathological
Long Axis Short Axis  (mm?) Dose (Gy) ~ Term (Mo) Initial Final Grade’
S.H. 48 48 57876 57.4 5 PR recurrence
T.F. 38 30 20569 49.5 7.6 PR recurrence lla
T.F. 30 28 12764 495 7.6 PR recurrence lla
S.K. 28 28 11488 57.4 5.9 CR CR v
M.E. 28 24 9198 60 8.5 PR PR |
R.l. 30 22 9198 56.2 3.7 PR PR v
G.T. 25 25 8177 a8 1.9 NC NC I
S.K. 25 25 8177 41.4 5.9 CR recurrence [}
Y.I. 25 25 8177 57.4 20 CR CR
T.F. 25 25 8177 49.5 7.6 PR recurrence lla
Y.I 23 23 6367 57.4 20 CR CR
S.K. 25 20 5961 41.4 5.9 CR recurrence 15}
T.F. 21 21 4847 49.5 7.6 PR recurrence lla
S.K. 20 20 4187 41.4 5.9 CR recurrence lla
M.M.-2 23 16 3880 57 4 PR PR
I.N. 18 18 3052 58 3.9 CR CR
u.o. 17 17 2571 52 11.6 CR CR
M.E. 17 16 2351 60 8.5 PR PR 1]
M.T. 18 15 2351 60 22.3 PR PR
T.F. 17 15 2144 49.5 7.6 CR recurrence I
H.K. 15 15 1766 53.8 3.9 CR CR
M.F. 15 15 1766 55.2 12.6 PR PR v
K.H. 15 15 1766 56.8 12.5 CR CR v
M.E. 16 12 1436 60 8.5 CR CR X
K.K. 14 12 1150 40 4 CR CR
M.E. 12 12 904 60 8.5 CR CR X
J.Y. 12 12 904 54 18.3 CR CR
S.K. 12 12 904 41.4 5.9 CR CR 1]
M.F. 12 12 904 43.2 12.6 CR recurrence lla
M.M.-2 12 12 904 45 4 PR PR
T.F. 12 12 904 49.5 7.6 CR CR X
SK. 12 11 796 41.4 59 CR recurrence |
I.S. 9 9 382 56.3 49.4 CR CR
H.M. 9 9 382 40.5 7.7 CR CR
T.F. 10 B 382 495 7.6 CR CR X
K.S. 10 7 321 40 225 CR CR
G.T. 3 2] 268 38 1.9 CR CR bt
S.K. 3 { 268 41.4 5.9 CR CR Y
H.M. 10 6 268 40.5 7.7 FR PR
M.M.-1 8 7 221 50 49.3 CR CR
K.K. 8 7 221 40 4 CR CR
G.T. 7 7 180 338 1.9 CR CR X
K.S. 7 6 144 40 225 CR CR
H.M. 8 5 144 40.5 7.7 CR CH
JY. 6 6 113 40 18.3 CR CH
G.T. 5 5 65 33 1.9 CR CR X
K.K. 5 5 65 40 4 CR CR
M.F. 5 5 65 43.2 12.6 CR CF \Y
M.M.-2 5 5 65 45 4 CR CR
M.M.-2 5 5 65 45 4 CR CR
H.M. 5 5 65 40.5 7.7 CR CR
K.S. 5 4 48 40 225 CR CR
*: Oboshi-Shimosato classification”, x was not found lesion by autopsy
FH104E4 H 25 H 35
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60
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50 ' ® |
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e AA
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= Ll
5 40 ol
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30 /
2 3 /4 5 8 10 12 20 _
| VL VoL ! Diameter (mm)
T T T T LR T B T |

100

20 T T TTrrTT T
1 1%

[] : lesions controlled for 6 months or longer.
£y 1 lesions controlled for less than 6 months.

to the Oboshi-Shimosato classification.

1000
Tumor volume (mm?)

O ! lesions controlled for 18 months or longer, or those classified as grade Il or higher at the histological
evaluation of radiation efficacy according to the Oboshi-Shimosato classification® .

@ : lesions recurring or re-proliferating during the follow-up period or those classified as grade Il or lower according

The threshold of control exists between the controllable group, shown O, and the recurrent group, shown as @,
and these 2 groups can be divided with a curved line (an oblique linear line on this figure) .
Radiation dose (Gy) = 15.27 logio (tumor volume (mm®)) + &, @ =-0.5(----), «=0.6(——). The fine solid line
which is extrapolated from the bold solid line indicates the estimation of the dose against the smaller tumors.

10000 100000

Fig.6

Relationships among tumor volumes, radiation doses, and states of control

The horizontal and vertical lines indicate logarithms of tumor volumes and doses irradiated, respectively. Diameters cor-
responding tumor volumes are also shown as spheres in parallel to the transverse axis. The condition showing no cell growth

is defined as "contral” in both CR and PR cases.

PHEHHZEIZH G 6, Grade ML % 774 98 & DL CibE
EHIE SN T WA,

Fig.6I1IR SN EERIE, ZD2 oDEHHEEIZ L V20
JEGIS2IRE & AT L7 R Th 5. MIEHIE B L 0 I:H
TENREE 1239 B9 A X E MR DR % FatEA I H B 4
& o THSNIIESEY 4 R B TH S, —F, E
TR LR EoEAMZERL, BEHVEH
B LT AR 0l LB IcE o4 X
A RSB G R E L R L T, 2, EEMRIT
FEW S g L L2ERE Smmd 5 EE30mm E TOH A
X DERBE I L CIMEFE VL Bbh s, fii/ il
REOZMW, HFEPIZER SN FRERLOY 4 XD
BTG LMEY ZOROERD SBATHRIT 45

36

ISHESERIET A EHRLTWA,

P BESF 2 & % BYERFENE S 0 R EUCHE, Mira¥2212 X 3
E3VEFNI L THH 3Gy T30Gy/ 2 A D RS HF7H
NTCEER, CRAM5%(14/31), PRA%45% (14/31), NC#10
% (3/31)Tholzk 3D, 7z, Kristjansen® 3 7 fEa%AH
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