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REREDAADEMNRHBER D2 CIZBFARLERN T REAL V) BEBEHIMTHOhTw
(&2) 87, WFh L RELZRHMRFZONTE Y, RELSEEFERGTEORIIED LT
Wah, ;

3) RFRETT I ERFF/ NI D AR IA

RBTEATIE MR RE (AL AR AR ARG & 2o T 5. B ORRNZERRRD
WEBBMERIITRTI. 12721, RTOG, ECOG, SWOG M- @By, BoEBs, b
FERSTRBEORREL T v ¥ AMELEERBE T, &6 d LTSRS EE T RINE I
BLTARIEFRNE o228, ERFOBRSNT, 70X BAZERETIE, FEZE2n
OB AEBIHEL XA BEHEEMBEREOEBREFAFRORIFTH -2V, 2ok 8
ETRLTLUEFEHFAOMBIIHL NI IR TRV,

o, MIFNHFIIHT2BERBEIIOVWTREL (ERESNTELSD, RIERTOG % i
{2 R GTAR B B OF LA 25 + SV RL D IR & (b3 AR mT B OF P S B b o 5 TIT A R B2 ER ® 347 h
h, TIEN2BLH 3 2580 FELKICOW TR TThRATWS (XK3).

4) FRBEVINARRFE OB

REZ/RBR A OGRS, (RERGREROESRICL D, RIETEMRMEORES
ECETICEEL (RO, (LERSRFABFECBY A RBEBHOFARNAL LT, HER
HofbFERE L ORBRIEAY, S8EHEE LTiE, 1E15Gy, 1820, £iHE 456y OHEA

£33 BAETHRERMEICH T 3 MEHREBRE & cisplatin 28 C{ERMEHERED
= [IARERAR L ElER 0T (Ot 2 & b — 8k %)

BRAHR A/ QAT AP AR
FEIR SR ER {LiERE TERE (Gy) CT+RT/RT (%) CT+RT/RT(AH) pié
EprgtidE
FLCSG CAP 55Gy/3 ~ 25Gy 18/17 10.9/10.2 ns
split
NCCTG MACC 60Gy 21716 10.3/104 0.69
CALGB PV 60Gy 26713 13.8/9.7 0.006
French VCPC 65Gy 21/14 12/10 0.02
RTOG/ECOG/ PV 60Gy/1.8Gy 32/24, 19 13.8/12.3Hfx 114 0.03
SWOG* 69.6Gy/1.2Gy Hfx
{Hfx)
REH*A
West Japan MVP ‘ 56Gy/2Gy 346/274 165 /133 0.04
Lung Cancer split 10days (158/8.9)
Group (5 SEHTFEE)
{bZEH g8 + #AEHER (North American Intergroup trial 0139) ®
RTOG 9309 PE 45Gy + YIb% 37 (34) 220 0.51
(R EBERT) 61Gy 34 (34F) 223

*KPS =70, #EMAI<5%, REMEHN: 145

CAP: cyclophosphamide, doxorubicin, cisplatin. MACC: methotrexate, doxorubicin, cyclophosphamide,
lomustine, PV: cisplatin, vinblastine, VCPC: vindesine, cyclophosphamide, cisplatin, lomustine, CDDP:
cisplatin, MVP: mitomycin, vindesine, cisplatin, PE: cisplatin, etoposide
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}4 BREI/HRECHT 5 M5 - {lﬁ!ﬁ:‘ﬂ#m%ﬁ——{tﬁﬁ%tbuiii@ﬁ%ﬂﬁ?\aﬂa)
B AMACRAT AERRBORARE—Y
. Emstar L WE MST 4%R(%) BHERE
& FIE : E N —_—
HEE EFER (LSBEE 2 Bef  oEmasHE Gy) (A) 2% 5% %)
“Jeremic.etal 52 CE*LPE 0 [FEE*! $515Gy/E 54 34 71 30 42
51 PECE*.PE 2PE [EI*! £4156y/E 54 26 53 15 63

ITurrisi, et al - 206 PE 0 [ HGL15Gy/E 45 19 41 16 52(23)*2
211 PE 0 [ H515Gy/F 45 23 47 26 36( 6)*2
i “Takada, et al 114 PE 4 JER H515Gy/E 45 197 351 183 28(10) *2
CoG) 114 PE 0 [ £515Gy/E 45 272 544 237 26( 8)*2

{L’?ﬁﬂ& P: cisplatin, E: etoposide, C: carboplatin
o+ 1 EgERER AT ik low dose CEEE (0mgT™o&EH) LA, * () NRERESLFEBRERE

HHEMEAYR S ATV,

O B 1) AHE K HHES RN b MEORMRER In BHEX (EEFRE) . Evidence.

LN based Medicine (EBM) DFEHIC & 2WEOBHAA K7 4 ¥ RECHT HIE (Tt
WMEERIE - TEMRRES) . BAMRFHARHE SMEFHNFMLETMRTE]L 2003,
p.65-108.

2) BIIE, I B3R RE OGHENE. In RAEE— S5 TOWZ, MG miER
ftb, 8. MifE O RFEM B LRI, 2003, p.160-5.

3 BEES, MhiE— (MEERESHEHS) . MEANUBRAOSEECHTIRE. H‘ﬁiﬁ‘!&
2002; 42: 555-66.

4) Qiao X, Tullgren O, Lax I, et al. The role of radiotherapy in treatment of stage I non-
small cell lung cancer. Lung Cancer 2003; 41: 1-11.

5) Jeremic B, Classen J. Bamberg M. Radiotherapy alone in technically operable, medically
inoperable, early-stage (I/II) non-smallcell lung cancer. Int J Radiat Oncol Biol Phys
2002; 54: 119-30.

6) BHARE, \WHEE ELRTHEE In £FE—, B LOWZ, MEEx, wiEEE i
. MR O RFER. A FisER R 7ERT, 2003, p.302-8.

7) Miyamoto T, Yamamoto N, Nishimura H, et al. Carbon ion radiotherapy for stage I non-
small cell lung cancer. Radiother Oncol 2003; 66: 12740,

8) Albain KS, Scott CB, Rush VR, et al. Phase III study of concurrent chemotherapy and
full course radiotherapy (CT/RT) versus CT/RT induction followed by surgical
resection for stage IIIA (pN2) non-small cell lung cancer: First outcome analysis of
North American Intergroup trial 0139 (RTOG 93-09). Lung Cancer 2003; 41 Suppl 2: S4.

9 BIIFIE, JLEFREE. BRI 4 2 BatiR A, RS R 2003; 3: 485-93.
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C. BHfE

2. FINERBTERARE O £ BHERE C
FETARESAREZTT P

[REEN
A SENRRBSERANESHRAROES ;
JE/MBRAMIE CAR G I SIS OIS & 2 5 O, EEEHYI Bulky N2IIA 3 & OEHIA S5

(MBHORFEFETHS WIEORLEZBE). WFhbHEHESPSTRAE RIS

LOBADNERE RS, EARIRERE L 2T 2EMTIE, BMEEARSNNT, BERARERE

Mz EME LCREBBRRAI TR 1D, 7, WIS BNk & 5 TAER], MY >

NEEBNL, RERHOBIEII I, e
—7, ﬁ%ﬁr@orgﬁﬁvAmﬁofwum@x%aﬂﬁéﬂ%fﬂtﬁ#%@%wﬁmﬁk

RERBY, 3

A HEHAE O EE
1) SEImEsERe :
BEEOHSHRBERTIZE 1 H 18~ 26y 85 A RS O MAS LR EAEERIZHV SR T
BY, SRR 2 B it 40~ 50Gy, ARMESAER (GTV) i1 60Gy Bl L4t
ERENTVE. gﬁ%W%ME%ﬁﬁﬁﬁmwﬁmQMiT#ﬁﬂ%%MT%ﬁ&kLfm%é:
RTHY, 1E12Gy D1 H 2B DB SR ETIZ696Gy HEMBRE LTHESATVE. B
SRIRRIS R 6 RERIA L1 B ATk v, |
ZOMOBMESRESICE, BELHBIE BEORBLERT S0, BEMEGC2
RO 2 35 ¢ split course B L, 1MMES S ¢ LTHREEEE D% {$5 hypo-
fractionation 23T TW> %, split course FBEHE, HBFEPICEEOFHENRIL-DET L
ZwnE ENTWwW5A, hypofractionation {2 X 2REBITIIATRAEBSLPEMXEIFICAVWLRATY

AL

2) BHFATCEETAEA

RRTEITHO B EH RS, RN, mm&@maoﬁﬂﬁmrba(mn.imm,ﬁ'
BB o R TIHEE LS L RATI S0 5. BHEC— Uy GRRARHE K2 EEL,
W08 5 15 ~2em, FHORAHE (EREOERPTV) T lemfike 5, EEHHL
SO BBITRANPY - W S & BN BB S T2 — MM LT b BT ARAN E TR D
(E1) OCHATHS.

KIEOBBE T PTVIZH L THIEH T2 [T 40~ 450y ¥ TRIT L2, BHMESALTETVE
RE LS AR B 2PIBSCEET 2 HESSCAvb A, 2L, RNOREHTCHHO]
BRAMESN 26y £BR 0 L J LT 5.

Rl Tl SRTTHMEEAREN L % ), BIAEFROPT grade 250k OHSHRMM S 5RIE
DYRYEETEEBRHIERMO Vo (20Gy ML LIS & A BMOMKE? AEH SH TV 5.
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-ZRBER

O 11

ESe /,
60~70 Gy

{(txEm) (TERR) C. superior sulcus tumor

BrRAF05 “T T
BwE : .
40 Gy !

(SR FEEER) (FERR 12 35)

5 E1 FeNEREOIRAMIRSHE AR DA T
CACREEINOPHIMEMBASANRE R B LB, FHORBRIHELTLLTAbL TEW, HiE
Lo BIRY v EERO) 22 EL, IR VNSO TOBBENRE RS0 0T, B - HE
OAOFHREERT) CHIRELES.

EEH BV TESERHITIR, BHEORREH & L THBEN/D S 2BHTFCHEBOES) ¥ 1 5
EHHTEHNTEL, F72, RERRATE, FNHETERY A M CRHETICSHTHBHTIL
L & kbhv, —F, TEERATIR, BEOPBMEHIICLD, 25ICBHFIIAS LS.

+C: superior sulcus tumor ‘CIXSHH L&, #HEFM~0BRBREMD L, ETHIZH2»2b &MY » 18
O HEBORVEN L SRS THET S, BoHhn Y YAEEANAESNEVS I, MRRLHE
b EBR e L BT CARERAET.

BREATE T Voo bt, BREMOBECREFTMEEOBRDOW%EBIE VLS (TEH14T
3BT D E9)D 4, (bR BEHARTIZB%EBA LV E SIS 5. dose volume
stogram (DVH) TETZL2WHEIZE, XM I 2L ERETHEFIA MO 1/2
ALREILUELRFEROBHEIIE2/I) 2 BARVEI TS, BUEHECENSEEET
HE IR S0 - BEPTANOBMHERT DAL . E72, TRMFISNE & URAATREIC KA
LHBERETEA) TR, ERANREOY 22 B RO TR 5RETHE. RBEN
KB H ZEFI TR, BHTFORFCRRELER) A HICHT TR 28T
LNETHD. Fh, KMBUARTE, RRECESLABHTLERRY ¥/ H0A0BERIESS
wrpn ), :

[ 3) BIBY I EHFBRHOES

M CEIRARIC R T 3 b 20 bh, FRPLESEOREY ¥/ IR ERES D
CHELEG. LEdoT, BB Y ARAOFHEMERT LEG CEANKI VY EFL o0
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5,
EZATI - IMEGIIHTIHEY v B~OTFHBHOFRALIZET S5 v ¥ AL
v, FRAOVAFT 4 v 2 L2 —4 T, IHTHIhE, EREOAOBHTLEMNE
LUMRBICEMBERTZMREREIZ0~3%TH 5. T, THEMERITEORERERRETY,
RE~OFHBHOFAVHRHETE T RVY., BEHREBRONRE 2 2 KB IBFA TIESE
HRPEMBEEFI NS L, ) TR 2T EBPETFIRE L5740, BETRRFHOAD.
ﬁ%tl%ﬁﬁ%ﬁ#%ﬁéh?wé.L#L~ﬁ,%W%Kﬁw¢bﬂ%ﬁquyN%E%Q
HEREL 222806, RELEERILHTIIY ¥ SB~OFHBHFTHE2S0ET S TEY
AHHY, FIPLBREFEEETE, BREOIOBETOLMMY Y1 HRESICBIFICE:
hnk, f#fEY) BT MA TLEHEFRREL 262V, RELEEIIRRNE ZOT
BEAE U CTRENE C, TR Y SHAOTFHRHE LB IEZET<53TH5 .

4) MEHED T 2 ¥ — EBHTUHERBE

BRI 3 5 BH OREHRIER TIXOCo » MREMVEMOXBEEATEORTFE L { v,
FOEHE LT, BHTFAOEFENEMOBRIBRENEL 422 L LPTVADKRENRYHIZ,
HIEFBITONE. FICHEORE RO CoERERTE, BFTEEROHENE V& OHRYD
bdHh, —BENIREATXETIESw, 4L, BRIGIEER T 28871, XEox i
NE—HETELLBELFT v 7O00BEIROMEIE T Lh s, EE6MVX g
Aubhd,
MOFRHEMECHEIIEE L EXHBORESFICKELEEEZ51 5. i LF—0(E
WECo y B LMV KO XHTIIERFRINLETH S, L, BECLIAMBEICREL
ART7TNVIVILBRENTEGT, BEICTLNL/HHEL LORKRBEORBEYREEE LS
REDOHBELSLHL. BIRTE, FUEISEVIHET L) LA BuREEHBE 2Ty, =
R LRBEDH 2 EICHRATH I LR IR B,

@ it 1) BJIFNE, LEFHES BiAtA x4 2 TR EHORAL SEOFERE 2003; 49: 1265-73.

2) Graham MV, Purdy JA, Emami B, et al Clinical dose-volume histogram analysis for
prneumonitis after 3D treatment for non-small cell lung cancer (NSCLC). Int J Radiat
Oncol Biol Phys 1999; 45: 323-9.

3} Tsujino K, Hirota S, Endo M, et al. Predictive value of dose-volume histogram
parameters for predicting radiation pneumonitis after concurrent chemoradiation for
lung cancer. Int J Radiat Onecol Biol Phys 2003; 55: 110-5.

4) Rowell NP, Williams CJ. Radical radiotherapy for stage I/II non-small cell lung cancer in
patients not sufficiently fit for or declining surgery (medically inoperable): a systematic
review. Thorax 2001; 56: 628-38.
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5. FNBRREOTEBHOBISE BRERA T HE W,

“EIAE ]

A #¢mﬁ%ﬁ®m&ﬂ%®ﬁrta%

j FiemetiE, BERENLALVOBBEFICHTABERTHYBME LBHE, HHALRAR
SRR T A MM E AT 6B, 561, MRS, AMATRLY ¥/ U
L DRIEG EALBIROY RS AL ELONBHE L, YREMIBEL %o 58 TR
CRNRLBON—RNTHE. Thbb, &Y ¥ EEROT MRS TIXHHTEE 18~ Gy
CET40~50Gy, WHEBIERITIZ50~60Gy AEE AV b B,

L RBBHOERINBAORFHNEEOMETH ), AREBOEEICEESRS TR L
~OFT LB ER B LEND B,

B, WHARHOBR
1) BRe0ERE U X 2Bl T B RS

EMBRREECHTARABRHOKRER A 5 TFY VR (9207 ¥ ¥ AMEHBRRE, B4
EFI1B TN Y DR, WHRBHOEHEREHSATHEL, SLANREIICL ) FEIE
b D (- K121 SENRTERTOS, 8562, 1- I8, NO-LEMCFROEIMiET
55, LaL, NIHN2FNH LCHHBBRODRIESHrTREL -2 (B, 2L, &
DA TFHIY Y AOHNEPNILOCo y HTHEBENLEFRRXHY I 2L —F DATOHEBEFIH
EENTHBARY, BHEBIARRLERND P2 A, MIERCRIHNERL SV, £,
HBt i B 6 O B4 E % B 7 LRI IR Bt 2 i R RSt 0 8 THRRER I, HiRA R
CFMEE L AFEOR A THS I EARENT B, |
o=, MUMNZERICHT A MEEMCOV TR, RIHEERALSE 24, EFEREAD

hazard ratio
stage

I = test for trend
r2in=13.194

s p=0.0003
I h—é—-—;

nodal status :
0 ] test for trend

b J—
. xn=>5.780
1 H p=0.016
2 I-‘—q——ﬁ
0 0.5 1.0 1.5 2.0
PORT better No PORT better

1 Estioml, Vo NngBhOEEFEEOLEY
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R1 FIERIEC T 5 rmRs ORRHIREEA TRk 3 0 fE)

RFER R
BR7N=7 i K BRI S+RI/S, % S+RT/S, %
LCSG NL N/T3 239 50Gy/5 58 1/20 NS |
Feng. et al N1, N2 366 60Gy/6 38 16/35 43.4/405
(sqcc) (5 ﬁ)
Mayer.etal  pT13pNG2 155 gy~ 56Gy/5~68 5/83 vs 17/72 29.7/204
(54}
MRC N2 308 40Gy/3 8 29/41 36/21
(34%)
100}

80r

60

survival (%)

WHN2ER| ™,
40t T
“ %{% ............
pP<0.0001 -11
o -
b ——— ' ‘ |
0 12 24 36 48 soments
patients at risk |
tenis 2 ) 128 101 80 73
...... 195 q3g 3 > N )

M2 HIEme AN B DL EFERY

#Uﬁiiﬂﬂ57)"@@&\!‘&'3‘2_,%3:75:%“ (1), —o®EMmE LT, pN2EBITI, -ﬁ-‘bl#ﬁqz_b'
BT, ERESEREOREE e

BOZippifohtensd, —F, RELRETIE, W”Wﬁmi
pN2IEBI D RATHIASR £ 10 b x4, ERRL YR+ o LTSN TV,

T/, HERR ‘J/)\ﬁnﬁnﬁi[gfiﬁ&$f&k®ml_ﬁ%%% QABEREEME S L —7 (JCOG)E_’_'
ARSI T VT ORI T, BNtz (5—3ER0 2F B L OB - 9 - AR
Yy foﬁﬁﬁﬁiﬁﬁ%t:ﬁaz,ﬁgjﬁgt%?ﬁ)ot (MDY, LidoT, HiEBEORRIRD 7‘
?ﬁﬁf’%Z>CDli?ﬁﬁfz@ﬁi@széM}I%%‘T%ﬁ%ﬂ;&ﬁﬁﬁ{?lja%:&.F;ﬂh.%. LA L, pN2fl (Fic°

FRTPLEE) CREBERREIS 02 o6, 4HOBRIMFLLOLDIE, LFHELD
AL GO BRRRORE g e 2 5

2) SEGGREOBSREANN] (IRl ©iT BRI

DREFCOMRBB L f Bt 1 259, BHRHEATH~ORIROVBEED
LA RGNS Loy . prhonRifmEns ) v 7ic L 57— % ¥ 7 IR
DHECHAHTHL. Bifflms ¢ DREEIT B 0izid, D7 (e b 60Gy/30mMDBH 1T .
3) WERSEREE (IRIERLMIRG) 3+ 5w EIRS

ERENCE, RIS piRammarmam L N ). FARIEIRE L, HEBL
PMRIET CHEBNORE DR ATy« 1o Testiss 0, SEIRBIC  HTHR LT
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b O AIBEIFT RAS TUIR TR L M S BB A0, REFRE L H AR
y s \:

froEndHs
Crmmis g EHE L7 A BT AR LV EER 61D, K o
gj’:j’ﬂ‘fﬁ 3 Z - BARIBRALERE L OSERME

1) PORT Meta-analysis Trialists Group. Postoperative radiotherapy in no
cancer:'systemattc review and meta-analysis of individual patie I:i'sfﬂall cell hfng
randomised controlled trials. Lancet 1998; 352: 257-63 patient data from nine

9) Trodella L, Granone P. Valente S, et al. Adj -

: . g . Adjuvant radiothe i
cancer with pathological stage I definitive results of a prk?:sye l?IIHOH_SH]a”. cell lung
Radiother Oncol 2002; 62: 11-9. randomized trial.

3) Ribe C. Phu Nguyen T. Fleckenstein J. et al. P .

. . Posto : .
non-small cell lung cancer. Lung Cancer 2001: 33 Suppll)?-aét;;‘es ;‘adlotherapy in localized

4) Ichinose Y., Kato H, Koike T, et al. Overall survival and l.ocal
completely resected stz?g.e [TIa-N2 non-small cell lung cancer pati rem.xrrencg? of 4‘06
survey of the Japan Clinical Oncology Group to plan for clinical El:lz ?.,uesn%malre

. Lung Cancer

2001; 34: 29-36.
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malignant epithelial tumors of the parotid. Int J Radiat Oncol Biol Phys 9: 1289-1290,
1983.
2) Yaparpalvi R, Fontenia DP, Tyerech SK, et al. Parotid gland tumors : A comparison of -

postoperative radiotherapy techniques using three dimensional (3D) dose
distributions and dose-volume histograms(DVHs). Int J Radiat Oncol Biol Phys 40:
43-49, 1998.

3) Teshima T, Inoue T, Inoue T, et al. Radiation therapy for carcinoma of the major
salivary glands. Results of conventional irradiation technique. Strahlenther Oncol 169 :
486-491, 1993.

4) Le QT, Birdwell S, Terris D], et al. Postoperative irradiation of minor salivary gland
malignancies of the head and neck. Radiother Oncol 52 : 165-171, 1999.

5) Garden AS, el-Naggar AK, Morrison WH, et al. Postoperative radiotherapy for
malignant tumors of the parotid gland. Int ) Radiat Oncol Biol Phys 37 : 79-85, 1997.

6) Brown PD, Eshleman ]S, Foote RL, et al. An analysis of facial nerve function in
irradiated and unirradiated facial nerve grafts. Int J Radiat Oncol Biol Phys 48 : 737-
743, 2000.
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JENHNENE O EEO R —EIUS T W T H 25, BUNERCYIRHiON S L n 3
DIXAERERID 3 57 P RRIEZIZT &, UBRAREDID 5 & bz ke R HEVENa A & {14
VAERNT, BRTHIEA B & U BB EHEEROMIR S 4 2, RGNS
RE T HAERORA A B E UG ROHENE A E

2. IRERDFEIC & B HSHRAE A QWS

AN BEHRERADBIIR & & 2013, HRHN Bulky N2 A, ZEPERAK - S B0
P12/ 3iinfs 2 0k < MIBYIDRAGET S &, BE0 & IHED 720 12 Rz T iR
e tir e s 1/ IWHENITH 50 RFEITHEO IR BT T B 2 PSH
Rl & KR HIEC2 R £ DR 2 0 ARG IRE T 5 3170, Fili b o BIRENI-
& B FRIDETTIS XS B IR0 b 2 ISR O 310 6 A Tla e v, PRRET
LT, (1) BERGNL, (2) MG KRE &, (3) NSO SHERKL, (4) IEEO ficht it
RERAECTETT - MR E DAY Em i, (5) 24 IRE (PS, BN & & H
TRTH5,

3. HHiREE

1) ERNEIE

GTV ! ¥FRMFCTIS THRO OB EINM, b X UUEA L 2=, HEbgH 2 v i
LB 5, REXBTHEDONIETE 6 2 S WM E 5,

CTVIGTVRIH 1 ~ 2 emTREDOFNE L 3545, X (liF) B MUIGEHITIZCTVE
UTRIIUNGE, S Y 2381, B RO EHRY v i T2 503, it
R 5 VITHIF EER Y S HIE A A GRS & N BRENITIR AT L&y VoS g
CTVET S, MUNITRCTVIZE S vy, Ak, A I WEERTEERYED
ADOWHPTE LY, NIFRZE 2 5B FHIRGE O ZETHITH 5,

PTV UIER 2 & IS0 HRE DRI R L EIZ &k B4 v 2 —=F v — U Vv 2HEL
CTVALITVEREL, E51205amfEED Ly P —Yrd2135, E1
2RI - BGOSR o HE O RS R O B O 0 % 73
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(BYIL ¥4

fEEie B
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40Gy
(S'J5 RAER)

(FFUR{EFETH)

&1, FEBEREREOR G RAE OB
(TR - BRI O S R (a, THERHESY - Baagd), voisRs:, S
0 NE (BRETE20R), 96-104, 2003, ML, W3T] 2551

(A) ARFINOHII NI RE AN B L B3 2 LA L L, FHIHRMRERLTLETHE
Tk, N ) Ssfifnfsn ) 22 &8 <, B 384 S0 T asratk
ELBLSBVOT, WP - BRAOTM AT (x & USRI LK) .

(B) L¥EH BT THESCETEMI T, AR OIS & < & ST X L WEHTF THITE
DY A EDB I LN TES, £7-, LIERRHITIL, BIEAT EEY v
FCHRHIHZED THIGNFIE R E L GO Ay, —7F, TIHERREICIE, MEOMRENRYE
Bzl n, 2oiHGHIEREL D,

(C) Superior sulcus tumor TIZHIH L, Mk Ao <, PR & »h0dh
5 Y 3NTERO R VERME P LA THEET S, Monky Y FEANAL
NEVIAIIE, RS &N LSS0 MR L - BN CER BB TS,

GTVOITEWAME RIS L, BEET -V V2R A ZEHNTRTH D, X
2alb—F —TIWHEMSIE L MHRET20E Ky, F, HEAWEIEL, WAL
DATHUINGIS & RO E SR E A BYES X 5, MEO L Z AMHHILE IR
MRAISI T A TN X ABRENTOAEVEDD, T2 ARO BT 7L T
VX 4 & T REPUNHIE A2 Ty, ZXOCMEMB A M ETICREI4 2 2 L&
L,

3) BRaHE

MFEHHZIE 6 ~1OMV XEAEMIWA Z LA L0, BIDRITIETRL L OBE, i
AN BT A LA L, — 18 11 2 Gyod HU AT SO 1 T Y G D it 754
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EEHMEL T, 40~4GyRIUETHIIEA HHIF A S L, WGP AGTVIZHVIN T 3,
il {5 e ZPEH TEMIE S RIS U Tz DMk s EA 2 M iEE 5, &k, 17
ERG & U Cgrade 2 DL LD KGIIGIRABIED V R 2 KT XH 272812, 20GyR)
R4t & 1B ERMTO KRR VoS IEE TSRO KRR DW0% 5 BALWED (TE 5
35% L TIZAB X)) IZHBITA 2 L ATRTHBY, Dose Volume Histogram
(DVH) TR T Z aBAIZI, Xy 3 2 v — 2 -5 E L CRGHEr AR Hillion1/2
(FL¥EFAFGELRFEROEAI2IRL/3) # A WSS I2T 5, FURBU A A ES
125 2EGITE, MY OHEINHIRBR G Y Vo SBI A T 5 Hikd &
HERETHB,

FAEM I WA TR EORIIRB U T=RCIE £ T Y e HEst s h b, /-,
TAREREADREH TIRIOMVE N S 6 MV XERYUFZ LW ETEIERSLH B, bk,
PR OIFIRYERSINO Lk & LT, IERIEWOING, vpu@Ely, sedhoynplds it o
AT 4, HHVZIEEE M A & OBAHEN A4 RALO N T WS,

4) REHTY

HEERENIC R T 28R 1E, FEMSAZREEMRE I LT 1 [ 2 Gym i at o
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TREATMENT PLANNING OF STEREOTACTIC RADIOTHERAPY FOR
SOLITARY LUNG TUMOR

Kenit Takavyama, M.D., Yasusnr Nacata, M.D., Pu.D., YosHiHARU NEGORO, M.D.,
TaxasH1 Mizowaki, M.D., Pu.D., TakasHr Sakamoto, M.D., Masato Sakamoro, M.D.,
Tetsuya Aoki, M.D,, Suinsugke Yano, Pa.D., Sacuiko Koca, R.T.T., anD
MasaHiro Hiraoka, M.D., Pu.D.

Department of Therapeutic Radiclogy and Oncology, Graduate School of Medicine, Kyoto University, Kyoto, Japan

Purpose: To analyze the stereotactic radiotherapy (SRT) plans in terms of internal target volume (ITV) and
organs at risk (OARs).

Methods and Materials: Treatment planning and dose distributions were analyzed using dose—volume histo-
grams (DVHs) of ITV and OARs in 37 patients, who were treated for a solitary lung tumor with SRT. The
stereotactic body frame (SBF) was used for immobilization and accurate setup. Prescription dose was 48 Gy in
four fractions at the isocenter.

Results: Use of SBF limits the extent of the noncoplanar beam directions to prevent a collision with the Linac
gantry. DVH analyses showed that the homogeneity index, defined as the ratio of maximum and minimum dose
to [TV, ranged from 1.03 to 1.25 (mean, 1.12). The volume irradiated with 20 Gy or more (V,,) of the lung ranged
frem 0.3 to 11.6% (mean, 4.4%) of the whole lung volume. The maxiraum dose to the other OARs ranged from
0 to 11.8 Gy (mean, 0.5-2.7) per [fraction. No clinically significant complications were encountered.
Conclusions: Despite the limitation of the beam arrangement, a homogeneous target dose distribution, while

avoiding high doses to normal tissues, was obtained, © 2005 Elsevier Inc.

Stereotactic radiotherapy, Lung tumor, Treatment planning, Dose-volume histogram, Normal tissue,

INTRODUCTION

Stereotactic radiotherapy (SRT) has recently been applied to
patients with small fung tumors. Initial clinical results in-
cluding ours were favorable, and local control rates around
90% have been reported (1-9).

Few reports, however, have been made about details of
treatment planning—such as beam arrangement, dose dis-
tribution to the target, and tolerance dose of normal tissues.
Regarding normal tissue, the use of a single high dose rather
than a conventional dose in consideration of the biologic
effect may increase the risk of complication. However, few
cases with severe toxicity have been reported.

At Kyoto University, we have treated more than 80
patients with this method since July 1998, with the approval
of our institutional review board and written informed con-
sent provided by all patients. Qur initial reports on daily
setup accuracy and clinical results have already been pub-

lished (5, 10). This article reports on our treatment planning
procedures and results, especially in terms of doses to
internal target volume (ITV) and organs at risk (OARs)
using dose-volume histograms (DVHs) for the first half of
Cases.

METHODS AND MATERIALS

Treatment planning procedure

A stereotactic body frame (SBF) (Elekta AB, Stockholm, Swe-
den) was used as an immobilization device. We have previously
reported the details of its use and its effect on daily setup accuracy
and reduction of respiratory tumor motion (10).

The following describes the flow chart of our treatment planning
procedures. First, the body of the patient was fixed by means of a
vacuum pillow in SBF. The patient was set in the supine position
with both arms raised using a T-shaped holding bar. The patient
and SBF were set on the couch of an X-ray simulator to measure
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