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ANEDEN
(25
Ay 80 Sz i 2 HalE OiEITN -4 22 A O G ke 8 K rIZFEG L .
Fk R 8E, 2006 4 9 A5 2012 4F 12 AICSBaz TlifTSh 7o RSB EIc R4
ShFENLIRS BE O T, HBER ST 80 B2 TUe 50 UL 53 ZE. Stage i
TA:27 A, 1B:12 {5, TMAZL f4), 1V:3 BB & prrE L Bl Lo 7 B Th -7z,
TEHR R R A 8 PRS2 L, SRRITIEIC50Gy/5 Bz L. B
rhadefiild 28 A2 3 (HER. 8-80 2 H),
Fa R 118 FASH S IR Ui, 20N T PR RTE. 6 PIAMBRFETH . 14
WITHAE X Ui, S48, ERRRNEFE, Rl 1 8/3 87T, Th
ZH 93.5%/68.7%. 100%/81.4% 93.8%/90.1% TH o7z, 1 FilH* Grade3 DHUN#RM S5
Az, FOfh Grade2 bl O EEIEEELUITDRP o, 46 FION, 3 PIHERR
IR B RO B BTz,
ek TR 213 80 BRA-BIZ A E TR O THINEM BRI R &P BRERG RS E

A B0
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2010 SFICHARREEZBEHIERLIC B AOTP BT 86.39 5. BYET
79.64 BREINTWS U, Eie, FAPMBLVSELSHHY, ThTILHT 89.15
e BEETI 82.63 ROF AP TEDLENTWS. DEVIL, HATE. ADD
0L EDOAD R0 B THEESN DLW LIRS,

— BT, T3 DD 80 1F B A - BEITHL TIE. MENRBERIemE
ZHEOBBRITEZA I B P ROE SR HH. TIUIEEMIZ /& X B E TR
B2 7o/ L L THEFOFRMITIIBEL L2 AZL137L, ©LABREER{THZLT
DAEEROBBIBEIZE>TAFIEE #S vl REEERDH BLNSGEZZITE Wb D
TdHD. UL, 2007 R Raz HiX. 1 HADIE/NHIRaRGREBE 1432 NTHL THER
BRI R T oTo iR EFEOH RGBT B A, 5 ELETFEIT 6UEVIHIRE
WELTWS Y, BWRZ 5L, EFERIIFABFULE. B TI5oTihan
Lbipd,

LRORERARER BE, X T5 BH DL 80 AR B EROBEITBN T,
LB BRI R IR I, BE OB O E I ST TRz H#R 3
ETHHLBAREIELD, T HEFE/MARMEIZHL T SETIE—RRREEE
TR S~ X2 E ML A (stereotactic body radiotherapy. BLF SBRT)

AREBERMICITONIED, TOBEREDFIRICIERLO2HY, FiRoREEREL



TITONSBEERHPEIROTE TS, FEEBLEWHIBEDLL T, HEm AR
SND—RIZR R B ERSE N, SBRT 13 SemfREOEIBICREPEHEINST
. BERHEDY A—UEEICRRIEEN, RRERHHES X5,

SRR AT, BheTIE 80 e @A g BEHEL, SHIC 80 ma B BEIC
HLUT SBRT ZHi{T I A PL I CHIZEHL, ZHDBEDREFEHNR. T

BRBIOREMZFHRL I



Fik
1. X%
2006 4= 9 A5 201247 12 A ORMETIZ, BREHRBFIZT, 115 AR
FERFITHL T SBRT AHifrEnic, SMBICBWTHIN SLLTSEDbLNES
XPL TN THS. T 1 IZHERRRHIC 80 BEBA TWAHIE, & 212 SBRT #%52
BENTVWAEIL, 8 3 ITRAIZI>THR7ZAu—DBEN T0HZE, ZLTREIS
BRANCA Y 74— AR 2 AL EEIZTEN TWAHT L, > TR EH
X 50 BEE 53 RAL -, 3 Bl 2 tRIsiTHREZ R, FIRHIZ SBRT % i
7Ll

+ 1 1T R ORI XU SBRT IR M % 3, AERs O YL (il 83 5% (HEEA,
80-89 &) FHEICHBNTIL 2<0H8E (0=26) TS AITEEBWABLNT,
BRI EICB O TIE B ENNEL SWES W BEPLL & EN I, ZOFEZIE,
SERPEER THAZL LR AR EFER L TSI, [ME XHEHABLT CT #
AR TFEHER A L, VAZBEBOL A SN /b Th %, T TOEEE CT Bk,
PET ta#. i MRI B IO L BB FRiEZ {77,

TNM 57388 7T AR ML, 3 XTOREFD stage (17072, 2BFHDMN, Stage

IA (TINOMO):27 ), Stage IB (T2NOMO0):12 #), Stage IMA (RIRIORZAMEPIZ

BB B H0%, Vo 7 BRI EDZV ) D1, Stage IV ((FRIBTFIZHTPY



R A Z R0 D05, Vo N HIERFEIEEROIRY) 13 il ZL TRV 7 BlERiEoFE#i Ly
5 HEMICER LN EERRMATH S, Stage [N HAWIX Stage IV DREMIZBEILTid.
[ElIRF 2 SEME DB IR OB, BiNEEfE £AL O K YT BZ L3, HEL V£ 2 5,
ZTTRAIZIDETEDOE Stage ITHHL TETHME 1T o7 FERIZ, M BRI
ICRAL THEREZOD, HLJIEN TEIOPER T DT ETRIT0#LL, iR 54F
BRI ZESHBL IS ST B R L L T0D, BB h il 28

A HTHA G, 8-80 #H).

2T AR 1 R

2010 4E 4 HXY, 84~ OHEE Tl Novalis-Tx (BrainLAB System)ZE AL, ZD
EXOWDO% SBRT D7 aha—)W TR EmAdH D, FRETE AT FOEBYTSH
B
2006 #£ 9 H- 2010 £ 5 H

3 Wk St iR Eek vh it i (ECLIPSE Ver 7.3, Varian Medical System) &Rt
Ini#EER (CLINAC 21EX. Varian Medical System) IZTHRESTTHOI . BEE. IR
EifEi3 89, vacuum pillow 33X hip [ix board & Exacbar Z{#HLTHEEE*15-
fe. BN T C 2.5mm DOREFRIZESERE CT AF+ % 4 [T £0OFEENEB

(BLF, average CT)Aetmidzbiz{Ebiz. BEYERIZEL T, average CT _kiz



fiHEh B NEEE . EPIEU#HE (internal target volume, BATF ITV) &E#Sh iz,
ITV Ltz 48 (planning target volume, BLF PTV) DEID set-up margin i3
5mm &L7c. E5IZ. PTVIZH3 5 leaf margin iX, X TOHFFENZ Smm L7z, B—
B TN —1F 4 Fcid 10MV Z2EML, FER—FM Lor—NE BRLERS T~
8 HROE—ATHEREEZ I T, T TOMERIL isocenter TUHIN T, Ll
T AYZ LEL T Batho Power &% {#f L7z, Linacgraphy &7V ¥ NANCHAESh
TeXHHRE SN, BEV AT LELTEDIIZ,
20109 H - 2012512 H

3 R FT RO IR ERL R I (ECLIPSE Ver 8.9, Varian Medical System) &R
in#as (Novaris Tx. BrainLAB System) IZCTHEE RifT LI, AR LERVESE
ER T AL yray 7L Exachar ZEH LU CRIEZR 1772, 4D-CT Axv >
i L, WIS IO DT AU, BRI AR, MESHIZBWT CT mi
BiziiiiEh 288 % ITV Ll PTV IX, FTAHMIC 3mm BLOZED{kD 718
IZ 5mm &7z, AT, PTVIZH 35 leaf margin I, 3-XCTOFFEIC 8mm &7z,
E—Ahz3NF—iT 6MV 2. ZUT, EH—FH LOE—A LRSS T
~8 HFMOE—L THEEBZ T/ fRRIE, PTV mean (2 L TR LI, £LT,
AAA T AVZLH, BH7 NV IVZXLEUT#EDI 2, On board imager La—2 12

— A CT 5 IBET AT AELTHEDNZ, E6IT, Hhi~—7A—% W7 -Ek E



Y AT LW, BEBMRMRETDEREIZHLU b,

B MBIk, EREX. Oiza&te, VAR EOREBREIX. HARERIEES:
BEAER (JCOG0403) P T, AVSN TV AR ERIFKNZHE-> TR MEIZ BT, 2 HIE
Bk, ELLUTHEBD 50Gy/5 581 (L. 50Gy/5fr) ZRHUIH, BEY A XK
FVIGECHERRIEER HDWITEFREITEVIER DB EIZIX. FEHO 60Gy/10fr TiHE
Z Lz,

e LT ITVBXUPTV O Y flid4 2 11.5 ce (fEFA. 2.4-T1.5¢c) BLT026.3
cc (i, 8.9-111.6cc) Tdhoiz. XSIT ITV BLT PTV % 95%h 3 —3 58 (BL
T, D95) %, & %49.4Gy (HiPH, 47.0-58.8 Gy) BXT 48.3 Gy (#ipH. 45.0-57.6
Gy) &75o7z, —HiBHBEShABEIZBEALT 206y UL BRSNS (BT,
V20) BEXT 30Gy Bl LRSS DERE (CLITF. V30)id&46.0% (FEEH. 1.7-18.2%)

BXT 3.3% (&, 1.2-9.9%) TdH-o7z.

2. Z7Au—BXOEETM

SBRT #0D7+1—{3, £33 2 BB R B8 K ORE% B 47 2% TRz 17
oo ZDHIL, 1-2 7 HEIZEEBEHIEE, 3-4 4 HIZhOREE CT 2 iifs Uiz,
EHIZHERIECT, B MRI BXU FDG-PET Bi#%17olc. AEHLOFMIX

National Cancer Institute-Common Toxicity Criteria (NCI-CTC) Version 4.0 Z{i#



ML TTofc, —7h, BONHREZ R 2835 KOO BT 212 BIL Tid Radiation Therapy
Oncology Group (RTOG)-acute radiation morbidity scale scoring criteria and the
Radiation Therapy Oncology Group/European Organization for Research and
Treatment of Cancer (RTOG/EORTC) late radiation morbidity scoring schema %
BEAL CGGRliE T *,

BT, BEHER R A OMFIRERREOZE LD AT o7, IR R EE
Al L. BISAR Nnb DR IR FER B O P ZFRNES/LE DR A H -
TR S PMBRP BB STIE S % R RE O AL Rl LT,

3. fhat IR

A EHARNE SBRT REHDS, MAEHERH LU L7 iR B XU RPH#EE
(Local control, BLF LO) VX Kaplan-Meier Ih#dlc TE UK. PREBFOERED
BEIGIZIE. log-rank test Z&{ERIL7z. SZRMEHIL cox ILFAINF—FETF NV EEH
L. 247 (Overall survival, BLF OS)IZEE9 2P AFOHBEEMEL,
P05 ZHEBZHVLAWILIz. TN TOME FNEHIE SPSS #al#Y7h

(version 19) &AW TiTokz,



#% 112 SBRT AS&IRESN/cHHZER L TWA, S hlodkc OFFRIZITEE 215 8
E T 285 BB R ZBEATOD. WX, B, SIiRE, 0742, HEE, B
BIRETHD, BRI PBITBBOEZ PR BRIIA PR ERHOINWSH T ERL T
WAHZETHS.

13 BRI HIZIE L, 1 3RS 78>TWS, FET U 13 BIOP, 7 f
JRFFE. BeoD 6 BlIIRFETH T (2 Al P EEERL. 2 PlURHYE. | Bl
g, 1 FliEERUORE TRETIHEOZEARTE) . HEREEPRETECLE
HITRDOENZ 0T 14 PIAEEEELIz((RPiTFE A B, i) EifsE3
fl, IR TS 6 A, BPTEELEREEARIFICHIE L #D, &R, 1 /3 48
O 08, ¥ ¥ R 2L H(CS8), LC 134 £ 93.6 %/724%, 97.2%/84.1%
95.3%/89.7% Tdho7= (B 14)

RIFF B EE I Licd R TORED, FEAMIZERED 50Gy/5fr THEMRS
whifrShic, —h T FiRUY A Hi B EHAINT RIS AR 2 E/UIz 10 Hlo
M 5 Bl 5O EEE 2Tz, NERIE. Gelitinib NHk:2 . UFT PAAR:1 #. Y
BIFESRP AL 1 #, RIS CRIRERFICHEMER T L fl, T
bH%, D 5 HiTEEBHORERITIOREL ZIF ol WFEiEfTSNe 9

BEOEAFIEOh I 33 7 H (8, 22-45 4 ) THY. —HiBFE DT



ofz 5 B OETFHIRIO R YL EX 20 B H (@, 14-27 ZH) &0, WEEEIzES
PIEH B EL DT (P=0.026).

Stagel OEFEREMFEIZEIL T (n=39:StagelA=27, StagelB=12). RERIZHEH %17
ofce 14E/3 IR TO, 08, CSS BLULC i, & £91.8%/71.9%, 96.3%/87.5%35%
T 93.5%/89.3% Tdh -7 (B 1B).

2T Kol BRI T, S8, PEBI. PS 33X SBRT Kty B> ek
GE. THAEZ W OEEOH BHSNIER LN DO EHEOH BT X TIZBWVT, 08
THEE 52555 RA I RWIER ol

TR B2 RS 4813 8 A DBE TAD B (Gradeli6, Grade2:2) . LML, K £D
BB HELLBEXRD SNl — T, ORI IEEE LTI,
Gradel DR BRIEES T PN, Gradel OFEREIEHEAS 2 I, Gradel D) fEEHE
» 1 flicthThndoi,

O RRSE % 6 4 AIZORNZ, 36 FDHUN#R I 9¢7% B U7z NaERIE Gradel A5 32
A, Grade2 73 3 fil. Grade3 7% 1 fllZEEbBN T, Grade2 DiZEE 2 L7 3 HlON.
2 PNI RIS 2 SERIC I % 72D, iz o7 2 #R6TIz SBRT Z#ifTLIc B Thiz.
Graded Bl Eofili%% /Ui BFITRDLILH /. Grade2 HDHWE 3 Dtk
ATz 4 BT VR AT THEBFEZ TV, IRROUEBE R,

MRS BEFEIZRAL T, 49 B MERE O B2 2L, PIFNE Gradel 25 48 B



LT Grade2 %% 1 $iTdH o7z, SBRT it DOIEREEEEDIELIZOWT, FEMFTEETdH
o7z 46 BIDA, 3 BIAERRENZBASHZIFIR BEREAR F 237z, LpLEhS, %
MR E OBERB AP BERBEIZDONIZ T, ZOM 3 PITHEHRIBS
IZ—ZL T, hEBheiddiz. i 3 BT Gradel ORFH:EMENZ 2D, Z0D

flb LA R REBLUHRINEFIIZRD ST,
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80 mHB 2B ORBFEICE O THELEADIX, R | THRTISITL FDEY
ThHa. FRHPBOHITHAT, BHENR TORSE FHREST T2 THY, maT
KEDBEDN, TTICHERHAFLLUTHRAEHRREZRATHDIZLETHS, Zhd i,
ROZEE S IRRIIERIZIIER THS, SEOFR L OFBICEETNSEEFLHE
Rz A2 BYEBRFERL. LriFAFcEERZ THWSEELZ{EH6N . Tt
ST, BRETHPEINT, BEOEFREBLCESERIO TR TR DODWTH
L T4, L. BEMAEBINTIBIRZITROIROERETS26E, KDERED
ISR RINT AL OHDIE AR TNEE LS,

# 3 ILBERITHEEN RIS SBRT OBERED— 2 ELDiRRT S
10 g oThItfEss, 70 GHiEAL BRI e 3 S U E TH AR,
KA D 80 BEBIIEMIZR-T S RIOPEITN EO/EL LT 0S BLT
LC &N EEZD,

#4121 80 AL BEOIEDHIRIEE~D, BHHRERORETILDTER
w95 (11-13), 80 WREBA-BEITH T HMIEBE ~DBEHREE {77227
DEIIERIZAEL, SBRT Iz TiESh /S, 2012 FORATIIEET
HB. ESHIZTNEOFEOR OB LT, RLUTHROWLLDTRRP-T

2 DESROFERIL, Zhoo#SEL LBl TLRIFRBEERBAILITE, E6lZ



I3 L3 TR AU I BiFE il Bl 2 e B R ERE T 7ru—LicliEE X Th
PIENRAFRREEEZBY, koTHR A1, BlZEES 80 mEBRiThIokd. H
AR BRI HBIR THDHIIOIE, MR T 5B BT+ 2IcH5LE RS,

G, 80 iz oIk /NmagE BB 1T 3 2R E oS, 2<5D
535, # 5 1FKSADREDH TS, T HIFEMARMEOS&EW R R ME
AR BLLEEHMEEL RLTHWS MY, SR TIEWIESEF# (Video-assisted
thoracic surgery, ELF VATS) DLSHERDFIRELREE(RBZEAFIHTA, H Kk
LTETRY, HBBEELEIRZ->TETHS, UL, REHRBEICRAShS 8
FIUEUE, FIRRRLESh AR A S RE T2 TWATLE ZRT AR5,
SO 2 OFERIIFHMOMREHRELL TORINI 2 RIETHEEE LS.

RO 2 DR, 08, CSS BT LC 20 HITHVT, 80 BB/ iE
DENENDEEA IRAPEL AL TWcBE R T2 AL BIFRldE mUIcEEZ
Do EVDIT, FBRATEHRES SV RIZBEON T, SR ZohzEE A4
Do MR HEREICBEL Th, Z<OBFIXEFRIVZIERE R FORBIXRETET
BY. BBAILEDVREVERESN TS, EHIT, 3 FITBWTIRRERIZIR
BROBELLRDIAOD, Bt pEL T304, RUTESO QULETFFS
SO TR,

&2 OFFRORAO—2IE, £ BEIHBARNERE T BRREICIEE 2



NTWBLEWVHEETHS, 5T, £ 5 ITHEINTWABRERELR L DS EOD

BIRNAEE RIS s R TSR, 785, M RMEDOMEBEL 280

HlZBWT, ZORERIZBWTER A AT A ST BT IRV AT

HD. —RIZIL SERIBD T THHROIE, Mk e S A ok e Rz

DI Tikia 4 ~ETDHD.

LopL—7C, REMNESEIFFZBMCHBE ST, AEXZHBLT CT

HANTE#ERIL. MRHPRLAEESHEZRZ THAEVIEEPS, IREITE-TE

el R LW A S, WZIT, SBRT BEAETICH > TEEOEROBEG T,

FE 2 B AZ EESINTHRE TRl S 2 MR/ B SR TR RER 2 R 7 X572

SIF, MBI EL RSN TORITS. BEREZTOIFORLTHIHLIAN,

SBONIFERA, JOEBRITENSDTHDELEZ D,



fiLmNT]

GREIOMRAET, LA TP TEDHRERON, 80 B A iEBEHITHLT

% SBRT 13Z%4&hD 08, CSS BLULC iz BWTRIFREETHOLN, Tk,

BxT 80 s BATCBHITEWTS, Fl/CU 2 SRICEE, £ REEFHETS

T {BRE LRGSR T _ETIRRWEE LS, LELEBEE—FT, 40X 80 &%

Bz T BB IR 2 I A B T, 2SI P BRI R DB FIT B,

ETFLTOWAZEITHA THY, BEHRIEHFEE T B0 & HFFEICBIL TREREERS,

BASEL T VKB ERHELEZS.,
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[igure Legends

B4 1A: & F ¥ (overall survival, 05) (n=30), E BFERNEFHK

(cause-specilic survival, CSS) (n=50) B X UEPFTHEIAZE (local control,

LC) (n=53) %7~ L 7z =47 hiff

I 1B 1 B ks > C 08 (n=39) , CSS (n=39) . LC(n=39) % L= 2E{Fphis
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#z 1 BEEEB XU SBRT HEiR#E R
B&EL: RT, radiotherapy FUATHR5¥E; SBRT, stereotactic body radiotherapy JENLEE
#Rif9%; COPD, chronic obstructive pulmonary disease {214 BIZEE:TiyE B

BEEE n %
=Ry SU-59(Hp S {E BI)
g 2|
5 36 72
= 14 28
Performance status
0-1 39 73
"2 8 6
3= i fi
oE
IRFE i 43 84
(g AU 7 16

TNM [ FEHAE n=43)

TINOMO Stage I A 27 63
TINOMO Stage [ B 12 28
TANOMO StagelIA' 1 )
[INOMI StageIVA' 3 7
FR#%(n=53)
[ 17 32
R L R 15
e imRang 1 )
AR AREE 27 51
RT #5845 B (fraction){n-53)
50Gy/Sfraction 45 85
50Gy/10fraction 8 15
PR ERE (RTHE)
Ve (L) 0.9 3.56( s 2.17)
VCE () 43.3-134.5( i fif 83.3)
FEVL (L) 0.77-3.06( i { 1.55)
FEV1.0% (%) 41.8-92.0( Lo 73.0)
SBRIE RApEh n
it , B NE =]
{EIikRaE d 31
el [ (17)
-COPD (1€)
- 2Dt : {4)
A4 i 9
Wifp g ; B
R 3
= i 3
FiiES I
TRHM G DB EENICEE 2 20505, B2 R B N2

REA
PRHB Iz 855 2 b 205, BHENLRR BV A EHEE I IERD IR EE#
§ Z0EEIT 12U FORTEELTHS



F 2. RAFEITBIAEEEMR

. P-value
P A SEEL M) M

SFlE

<R0B% 20 5 63.0

=83 30 8 75.2 0.685
MR

B 36 12 61.7

I 14 1 100.0 0.06
Peformance stalus

0-1 39 9 74.1

=32 11 4 67.3 0.481
SBRTHE{T DM i#EhE

IETH g 30 9 64.7

KTl 20 4 83.3 0.538
e R =g 13

" 94 4 81.1

.3 26 9 65.7 0.348
AR LD R IRT

H 39 11 f6.6

4mE 11 2 §8.9 0.236




2 3. fhoCEk O HeE IRz 5 SBRT ik o Hoik
B&aC: CSS, cause-specific survival JERBEERAVEFE, Iy, fraction Z#RI%;

4 ()

rhar sz IR
(5:32))

£lkAr

Author n Fyiys BRI E/ A8 EE PRI
Ucimaten®™ 50 s .
(2001) (T1-T2) 71 50-60Gy/5-10fx 36 664(3-y) 94%
Naea(®  (2005) T1:32 77(T1 group) 1A:83%(3-y)
& \ : : \ Y SR 9
T213 73(12 group) 4Cy/dfx = IBT24(3-y) o
Fakiris"™ 70 ; TL60Gy/3fx g ;
(2008) (T1-T9 NA 66 G:;:’ 3 502 42Tz~ BR.1%(A-y)
Onishim T1:155 BEDZ100Gy:58.4% _— "
. g DED<100Gy2.4%  BEDZI00Gy:1.93
(2004) T2:90 76 18-756y/1-22fx 24 i SThCTe L
Ricardi 62 _
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ant considered snitable. We introduced o risk-adapled scheme delivering
60 Gy in 12 fractions, with under-dosing of PTV aceepted in order to meet
organ at risk (OAR) constraintz. We report early ourcomes with this
approach.

Materials/Methods: Berween 2009 and 2011, 49 patients (50 PTVs) were
treated with the 12 % 5 Gy scheme (4 [ructivns/week) preseribed o 25% of
the PTY (maximum dose 140%). Forty-three patients (§8%) were weated
for lung cancer (32 N{, 8 N1, 3 N2-3), 2 (4%) for nodal recurrence (N2-3)
and 4 (8%) for memastatic disease. After multidisciplinary evaluation. the
recasons tor not receiving standard surgery or chemaradiation therapy
ncluded comorbidity (53%), metasiases (14%), prior pneumectomy or
bilobectomy (12%), bilateral tumors (8%) and patient refusal (8%), 4DCT
planning was performed with Siun ITV-PTV narging, VMAT, and onling
CBCT wmor setup. Fsaphageal and brachial plexus dose were limited o
a point Dy, of 48 Gy and 42 Gy. respectively. Gverdap of PTV wilh
central airways was accepted. Patients underwent post-treatment follow-up
visits and C'T scuns at 3, 6, 12 and 24 months post-SADBR. Toxicity was
scored using CTCAE vé 03,

Results: The median follow-up was 6.8 months (0.7-22.2). Median PTV
volume was 105cc (10 - d11ee). PTV was < lem from the esophagus in
45% of plans, overlapped trachea, carina or main hronchi in 57%, and
exceeded 200 ce in 22%, The target prescription of 60Gy was achieved
in 46 PI'Vs. An under-dosage of 4 PTVs (60 Gy delivered o 90.4-
94.0% of the PTV) was required in order 1o meel dose constrainis for
esophagus (3 patients) and brachial plexus (1 patient). The mean dose in
the PTV was 63.0 - 74.9Gy (median 68.2 Gy). Grade 3 toxicity was
recorded in 12%. Tive patients (10%) developed grade 3 radiation
prcumonitis (RF) and one had chest wall pain. One grade 5 fatal lung
hemorrhage wus wentilicd and meatment-related deaths could not be
ruled oul in 3 other cases (hemorrhage in @ patient with local recur-
rence, progressive disease wilth possible pulmonary infeclion, and grade
3 RP plus septicemia due to urinary tract infection), Estimated overall
survival and local éontrol rates were 95.5% and 100% at 6 months and
71.5% and 91.8% at 12 months. Updated follow-up will be available in
Qctober 2012,

Conclusions: This risk-adapted hypofractionated stercotactic delivery
scheme ol 60Gy in 12 fructions 1s 4 feasible option in large andfor
central lung tumors, in patients nol fit to undergo standard chemo-
radiation therapy or surgery. Barly experience sugpesis that toxicity is
acceptable but longer follow-up is nceded to better evaluaie tumor
control and therapeotic ratio.

Author_Disclosure: E. Bongers: J. Funding Other: Depadmen  has
a4 Research Apreement with Vanan Medical Systems. M.R. Dahele: F.
Heanararia; Varian Medical Systems. H. Travel Expenses: Varian Medical
Systems, Bramlab. C.J. Haasbesk: None. PF. de Haan: None. W.F. Ver-
bakel: II. Travel Expenses; Varian Medical Systems, B.J. Slotman: H.
Travel Expenses; Varian Medical Systemns. ). Funding Other; Speaker Fee
Vanan Medical Systems. S, Senan: F Honoraria, Varian Medical Systems.
H. Travel Expenses; Varian Medical Systems.
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Prospective Study of Simultaneous Integrated Boost Conformal
Radiation Therapy in Locally Advanced Central Non-small Cell Lung
Cancer

X. Qiao. J. Li, Y. Song. Z. Zhou, and C. Zhen, Fourth Hospital, Hebei
Medical Unrversity, Shijiughuong, Ching

Purpose/Objective(s): To cvaluate the feasibility of simultaneous inte-
grated boost conformal radiation therapy (STR-CR]) in patients with locally
advanced central non-small cell lung cancer (LANSCLC).
Materials/Methods: Thirty-three patients with LANSCLC treated with
SIB-CR planning between December 2007 and July 2011, Simultancous
integrated beost conformal radiation therapy (SIB-CR) wus used. The
prescribed dose of PTV was S040cGy/28ractions and GTV was given lo
6440cG v/ 28 ractions simultunecusly. The total treatment time was about
5,5 weeks (1 time a day, § fractions a week).

Results: The complete response (CR) was | palient; the partial response
(PR} was 31 patients. The overall wmor response (CR+PR) rate was
96.97% (32/33). The 1-.2- year survival rates were respectively 68.2%,
43.0%. The 1-.2- year locul control rates were respectively 95.8%, 72.8%.
The acute preumonitis and esophagitis incidence rates were 36.36% and
33.33% respectively. No grade HIAV radiation pnesmonitis ar esophagitis
was observed, The [eukocytopenia rate was 39.39%. and there was | case
of prade 1.

Conclusion: The SIB-CR techmigue for non-small cell lung cancer was
feasible and with a higher tumor response. Radistion toxicities can be well
wlerated. The late toxicities and long-termi survival need 10 be observed.
Author Disclosure: X. Qiao: None. 1. Li: Naone. Y. Song: Nane. Z. Zhou:
None, C. Zhen: None.
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Involved-Field Radiation Therapy Using Protons or Carbon Ions for
N1-2MQ Non-small Cell Lung Cancer: A Retrospective Study

Q. Fujii,' N. Hashimata, K. Terashima,' M. Mima,' Y. Damizu,'

Y. Niwa,' R. Sasaki,” Y. Hishikawa,' M. Abe," and M. Murakami'; rH'yr;gu
Ion Beam Medical Cemer, Taisuno, Japan, *Kobe University Gradueate
Schoo!l of Medicine, Kobe, Japan

Purpose/Objective(s): Limited clinical data exists in the use of
mvolyed-field radiation therapy (IFRT) for node-positive lung cancer.
The purpnse of this study was to analyze the resnlts of IFRT using
protons or carbon ions for N1-2M0 non-small cell lung cancer (NSCLC)
retrospectively.

Materials/Methods: Between April 2003 and March 2011, a total of 45
patienss with N1-2M0 NSCLC received proton or carbon ion mdiation
therapy. Among lhese patients, 9 patienls were excluded [tom this study
hecause eight were lost to follow-up and one had previously received
irradiation to the recurrent site. The remaining 36 patients were identified
and retrospectively analyzed. Twenty-nine patients were male and 7 were
female. Mcdian age was 76 years (range, 50-90). Eighteen patients had
squamous carcinoma, 12 had adenocarcimoma and 6 had others. Thirty-
three patients were medically inoperable and 3 refused surpery. The lung
cancer was staged as TINIMO, 3: TIN2MO, 3; T2NIMO, 9: TINIMO, 2;
TANIMO, 7: T4AN2MO, 5: rN1, 5; and eN2, 2. Twenty patients were treaied
with proten therapy of 65-80 GyE/10-40 fractions and 16 patients with
carhon ion therapy of 57.6-70.2 GyE/10-26 [mctions, Survival and local
cantrol were evaluated using the Kaplan-Meier method. Acute and late
morbidities were assessed based on the Common Terminology Criteria for
Adverse Events (CTCAE) v3.0. The median follow-up time was 16 muonths
{range. 5-89 months).

Results: T'he actuarial 2-year rates of overall survival, progression-free
survival, local contral and elective nodal contral were 6485, 52%, 775 and
93%, respectively. Local progression accurred in 6 patients (17%). Elec-
tive nodal and distant metastascs were observed in 3 paticnis (8%) und 14
patcnts (39%), respectvely. Grade3 acutc reactions were vbserved i 4
patents (dermatitis in 3 and esophagitis in 1), however no patients dis-
continued the treatment, Grade3 and 4 lute adverse events were ahserved in
G patients {pneumonitis) and 1 {esophagotracheal fistula), respectively.
Conclusians: This study showed that IFRT using protons or carbon ions for
NI-2M0 NSCLC provided favorable outcome with acceptable toxicity,
therefore serving as an cficctive treatment option especially [ur medically
inoperable N1-2M0 MNSCLC. Maore aceumulation of patients and langer
follow-up would be warranted.

Author Disclosure: Q. Fujii: None, N. Hashimoto: Nenc. K. Terashma:
Nont. M. Mima; None. Y. Demizi: None, Y. Niwa: Nope. R, Sasaki:
None, Y, Hishikawa: None. M. Abe: None. M. Murakami: Nane,

ctogenarians
T. Ishihara, K. Yamada, M, Tanahashi. H, Niwa, T. Matsui, K. Yokomura,
and R. Sasaki: Seirel Mikarahara General Hospital, Hamamatsu, Jupan
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Purpose/Objective(s): Ta evaluate the clinical voleomes ol slerotactic
hody radiation therapy far lung cancer in petogenarians,
Materials/Methods: Thirty-one patients who were aver B0 years old at
the time of therapy and 33 lesions. treated hetween September 2004
and February 2011, were included in this study. Seventesn patients
had Stage LA lung cancer, 7 had Stage | B, onc paucnt had Stage 1A
(the metastasis ol a different lobe of the ipsilateral side and no lymph
node  metastasis), one patient had Stage IV (contralateral |ung
metastasis and no lymph node metastasis) and the other 5 had
recurrence within the first § vears after surpery for lung cancer, Three-
dimensional treatment planning using 7-8 non-coplanar beams was
performed to maintain the target dose homogeneity and to decrease
the wradiated lung volumne =20 grays (Gy), Al lut one patient
received five single. high doses of radiation of 10 Gy at the isocenter
for 5-8 days, The median follow-up period was 32 months (range, 13-
60 months).

Results: Ten patents dicd during the follow-up period: Six of these
dicd of lung cancer. and the remaming 4 died ol other cuuses. No
patients died of the radiation therapy itsell. Ten patients had
recurrence: 3 local recurrences. 3 regional lymph node metastases
and 4 distal metastases. Overall survival rates. caose-specific
survival rates and local contral after 1 year/2 years were 93.5%/
66,6%, 100%/79.6% and 93.8%/90,0%. respectively, Onc paticnt had
radiation-induced pneumonitis of Grade 3 (G3). Three patients had
rib fraciure in lime with Lhe rudition Geld. Three patients had G
atelectasis. With regard to radiodermatitis, 7 patients had GI skin
przineniation and 2 patients had Gl induration or G1 atrophy. Ne
other vascular. cardiac. esophageal or neurologic toxicities were
encountered.

Conclusions: We belicve that stereowsctc body radiation therapy for
primary lung cancer in pelogenanians is safe and minimally invasive.
Author Disclosure: T. Tshihara: None. K. Yamada: Mone: M. Tanahashi:
None. H. Niwa: None. T. Matsui: None, K. Yokomura: Nonc. R. Sasaki:
MNone.
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Impact of Overall Treatment Time on Local Control After
Stereotactic Body Radiation Therapy for Lung Cancer

Y. Matsuo,' N. Ucki,' K. Mivagi,' M. Yoshimuru,' K. Sakanaka,'

Y. Norihisa,' 'T. Mizowuki,' K. Shibuya,® Y. Nagata.” and M. Hiraoka';
'Kyora University, Kyvate, Jupan, *Yamagurhi University, Ube, Japan,
YHiroshima University, Hiroshima, Japan

Purpose/0Objective(s): We had delivered 4 fractions during 2 weeks {i.e. 2
fractions per week) in stereotactic body radiation therapy (SBRT) for luny
cancer. In January 2004, the SBRT schedule changed o a 1-week schedule
{i.e. 4 fractions per week). In this swdy, un nopact of overall treatment
time (OTT) on clinical outcomes afler SBRT for stage I non-small cell
lung cancer was eviluuled.

Materials/Methods: We retrospectively reviewed 135 patients who
received SRRT for histology-proven stage | NSCLC during Junuiry
1999 and May 2009. Prescribed dosc was 48 Gy m 4 [ractions at the
isocenter for all the paticnis, Ninely-nine were males, and 36 were
ferales. Clinical T-stage ol Tla, T1b and T2a were chserved in 50, 49
and 36 patients, respectively. According to the classification with
recursive parlitioning analysis (RPA) proposed by Matsuo er af,, 74
patienls were classified into class [ with a better prognosis: 61 putients
were in class TL

Results: A mean OTT was 7.0 days (runge, 4-13 days). When applying
a threshold of 7 days for OT°T, 44 patients were classified as OTT=7 d;
and 21 patcnts were OTT< 7 d. Median follow-up periods were 48.2
and 39,1 months for proups with OTT27 d and with OTT<7 d.
respectively. Other patient characteristics were not different between
the twa OTT groups. Cumulative incidence of local progression (LP) at
3 years were 10.7% and 22.8% for OTT=7 d and <7 d. respectively
(P = 0.037). Disease progression (DP) at 3 years were 32.6% and

43.9%, respectvely (B = 0.122), Overall survival were not different
between the two OTT proups (60.5% and 60.4% al 3 years [or OTT>7
d and <7 d, respectively; P — (L726). Regarding pulmonary taxicity of
Grade 2 ar worse, no difference was abserved between OTT>7 d and
<7 d (15.9% and 16.5%, respectively; P = (.933). The difference in
LI incidence was remarkable in the RPA [ patients (0% and 20.8% a1 3
years; P = 0,008), while cumulative incidence ol LP was not differcnt
between the two OTT groups in RPA 1T (25.0% and 23.6% al 3 years;
P = 0.72R8).

Conclusions: It is suggested that OTT less than 7 days has a negative
impact on local control after SBRT for non-small cell lung cancer, espe-
cially in patients with better prognosis. However, this study may have an
issue of historical control bias, Future studies on the impact of OTT in
SBRT are warranted.

Author Disclosure: Y. Matsuo: None. N, Ueki: None. K. Miyagi: None, M.
Yoshimura: None. K. Sekanaka: Nonc. Y. Norihisa: Nene. T. Mizowaki: G.
Consultant. Milsubishi Heuvy Indusines. K. Shibuya: None. Y. Nugata:
None. M. Hiraoka: G. Consultant;, Mitsubishi Heavy Indusiries,

2888

Treatment-related Esophagitis for Patients With Locoregionally
Advanced Non-small Cell Lung Cancer Treated With Involved-Field
Radiation Therapy and Concurrent Chemotherapy

V, Bar Ad, M. Witek, B. Leiby, Y. Xigo, Y. Cui, Y. Dui, ). Cuo, R Axelrod,

B. Campling. and M. Wemer-Wasik, Thomas Jefferson University,
Philadelpig, PA

Purpose/Objective(s): To explore the incidence and the risk factors
for treatment-related esophagitis associated with invelved-field radia-
tion therapy (RT) delivered concurrently with chemotherapy for
patients with locorcgionally advanced non-small cell lung cancer
(NSCLC).

Materials/Methods: Forly-nine consecutive patients diagnosed with
lucoregionally advanced NSCLC were treated using involved-field RT,
Radiatinn therapy target volumes included the primary lung tumor and
involved mediastinal lymphadenopathy as defined on imaging sludies
inctuding computed tomography (CT) ol the chest und [18F] fuo-
rodcoxyglucose-positron emission tomaography (FDG-PET)/CT. The
patients were teated 0 a median total dose of 63 Gy (range, 55.8-74
Gy) using daily fractions of 1.8 or 2.0 Gy. No elective radiation
therapy of mediastinal lymph nodes was uscd. Concurrent platinum:
based chemotherapy was delivered to all palients. Treatment-related
toxicity was cvaluated during the course of RT and subsequent follow-
up visits.

Results: Thirty-one (63%) patients were femalc and 18 (37%) were
male. Median age at the time of diagnosis was 68 vears (runge, 36-83
vears). Thirty-one patients (63%) developed treatment-related acute
esophagitis: 24 paticnts (49%) grude 2, and 7 (14%) patients grade 3
csophagitis, respectively, with the peak occurring during the seventh
week of radiation therapy. No grade >-/= 4 esophagitis was seen 1o
this cohort. Eighteen patients (37%) developed no madision-induced
esophagitis associated with their course of chemoradiation therapy. In
the univariate analysis, age at the Ume of diagnosis, radiation dose per
fraction and totul volume of the esophagus were sipnificantly associ-
ated with (he risk of acute esophagitis. Increasing age reduced risk of
acule esophagitis (OR for 10-year increase = 0.40) as did increasing
tatal esophagus volume (OR for 10-unit increase =0.28). Dose per
fraction of 1.8 Gy was associaied with lower risk of acute esophagitis
when compared with dose per [waction of 2 Gy (OR = 0.20).
Marginal associations were observed for all of the Vx variables.
Higher Vx values had a non-significant association with an inurease in
risk of acute esophagitis, Ilowever, only the younger palients’ age at
the time of diagnosis (p= 0.0420), and larger dose per fraction (2 Gy
vs. 1.8 Gy} (p= 0.0053) remuined significantly associated with higher
risk of developing grude >f= 2 acnte esophagitis, in the multivariate
analysis.
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ASTRO's 54" Annual Meeting

THE PLENARY SESSION IS NOW
AVAILABLETO STREAM

October 28 - 31, 2012 =5y %-’“'2,:"‘
7 L
Boston Convention and Exhibition Center, Boston

The theme for ASTRO's 54th Annual Meeting is Advancing Patient Care Through Innovation. Changing
demographics, a physician based delivery system predicted by many to be unable to meet future demand,
dramatic growth in science and technology transfer, shifts in patient atiitudes and expectation, and all in the
context of a health care delivery system that is becoming increasingly unaffordable represent important societal
trends that will farce change in how health care will be conceived and delivered. These trends will have untold
effects on radiation oncology care as well. Many health policy experts see “innavation” as the solution for these
challenges to our health care system—not anly technological innovation, but innovation in the delivery of care—
to achieve improved outcomes while bending the cost curve.

View the post Annual Meeting announcements.
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