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STEREOTACTIC RADIOTHERAPY FOR LUNG CANCER USING
ACTIVE BREATHING CONTROL SYSTEM

Kenji Takar™, Yoshihiro Taxar?, Masashi Koro™, Masatoshi Mrrsuva™, Ken Takgpa™,
Kenji Nemoto™, Yoshihiro Ocawa™, Tohru Sakayaucnr™, Toshiyuki Sugawara™', and Shogo Yamapa™

(Received 27 December 2005, accepted 20 March 2006)

Abstract: In Tohoku University Hospital, primary or metastatic lung cancers with the respiratory motion of
more than 1 cm were treated with SRT (stereotactic radiotherapy) under ABC (active breathing control: ABC-
SRT). The local control rate and lung toxicity treated with ABC-SRT were analyzed. The indication of ABC-
SRT is as follows: tumor size in largest diameter £5 cm, motion distance 21 cm, and patient’s consent to
treatment.

Nineteen patients (average age: 58.2 years, male 12: female 7) with 25 lesions were enrolled to ABC-SRT
during March 2000 and July 2004. Patients with primary lung cancer were four, the others with metastatic
cancer. Prescribed doses were 45 Gy/3 fr or 60 Gy/8 fr at the isocenter. ABC-SRT was successfully done for
all patients except one patient who failed to be given the prescribed dose (only 45 Gy/6 fr were administered).
In 24 lesions with complete treatment, the control rate in 1/2/4 years was 94.1%/74.0%/74.0%, respectively.
In tumors <2.5 cm size in largest diameter, the control rate was 90.0%, 22.5 cm, 42.9%, tendency of significance
(p=0.0579) was observed. One patient developed grade 2 pneumonitis (RTOG: Radiation Therapy Oncologic
Group/EORTC: European Organization for Research and Treatment of Cancer), who was then orally medicated
with steroid to cure. The others developed grade 0-1 pneumonitis. Although 10 of 19 patients were treated
with chemotherapy, the lung toxicity was relatively light. Reduction of PTV by ABC seem to reduce the lung
toxicity. In tumors <2.5 cm size in largest diameter, good control rate was acquired compared to the tumors 2
2.5 cm in size. We’re going to analyze the lung toxicity treated without ABC-SRT to compare the present
results.

Key words: Lung cancer, Stereotactic radiotherapy, Active breathing control, Lung toxicity
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%. SRTI, WRETRANCERBZRETE, LN
XN RARE (biologically equivalent dose: BED) "T100 Gybd
LOHRENARETH B. Stage | DIE/NHGEIC ST 5
SRTICIUW T, BEDTI100 GyLLERE S Nz T FNRES
U5 & Hah o 2RI AT RPTHI=RAH BIC BT
THDEMEINTOBY, FEHE TIE80~100% & &V
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G SRTZ M9 5 S MR R B 2 B /9 B ED
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IR RSB £ S S ON B H B ERAHIC BN THEIC
—ETHDHEVIREDFICIL > TS, HREOE= X
A%, IEBEOMIE ATV T WA, BERIRESICEE
L, Mg8e L—Y—Rl SR g s U 7V & A LacEH
95 (Fig. 1b). FHKSYIIPCICIMR CHIRA T N, IR
ICEREND (Fig lo).

AfklE, BRIV T ERCTEERAHET A LICKD
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EARNESS (DFFP-Linac)™: 1®

C O3, Linac (CLINAC-23EX, /NU 7 48, K
M) oA> b2 EOXEHREE (RADII simulator,
Hayens Radiationt[ 8, K[E) Z##K L 7zon-board imager T
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intrafractional D b7y FLI—HMHEL, 1mmbdl ED
ITo—RRDIEEFIMEL 2 ETHE LT 5.
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BB EAMEAIICL, BEAFOo—ILE—X\y 5
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BEEROIFIFIERIC L — P — AR TN B K 5L —
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Table I Characteristics of patients and lesions. n=19 (male: 12, female: 7) Age (y): 25-83 (mean: 58.2)

Par:;ent Age Sex Qancer 9f ) Histology™ L'eftl Lungfield Size  History of Irradiation method? Tota 1‘ dose Dis.tance of  Lung toxicity Local Degd nghag:z r‘xjgf
. primary site ) Right (em) chemotherapy {Gy/fr)  motion {cm) (RTOG/EORTC) recurrence or alive (months)

1 25 f EEC ACC L lower 2 nc-7ports 45/3 1< 1 =) alive 24.7
R lower 1.7 nc-Tports 45/3 1= =) 20.3

R lower 1.5 nc-7ports 45/3 2 =) 15.3

2 69 m Eso. Ca. SqCC L lower 0.7 yes nc-3arcs 45/3 1= 0 - dead 9.9
3 49 f HCC HCC R lower 2.2 yes nc-7ports 45/3 1 0 =) dead 14.3
4 66 m Eso. Ca. SqCC L lower 2 ) larc 45/3 2.5 0 =) dead 10.6
5 178 m lung cancer SqCC L middle 2.2 2arcs+nc-4ports 45/3 1 0 =) dead 36.9
6 64 m rectal cancer Ad.ca. L lower 3 yes larc 45/3 2 0 =) dead 6.2
7 60 m lung cancer large cell carcinoma R middle 2.5 nc-7ports 45/3 1= 0 + alive 15.1
8 72 m rectal cancer Ad.ca. R middle 3 yes larc 60/8 1 1 -) dead 8.9
9 79 f rectal cancer Ad.ca. R lower 4.5 2arcs+nc-6ports 45°/6 4 0 + dead 23.3
10 27 m testicular tumor mixed germ cell tumor R middle 1.5 yes nc-4arcs 45/3 1< 0 ) alive 478
11 56 f  thymic cancer thymic carcinoma R lower 3.5 yes larc 45/3 1.5 0 =) dead 53.8
R lower 1.5 larc 45/3 1.5 ) 53.8

L lower 4.5 larc+2ports 45/3 1< =) 39.8

12 83 m lung cancer NSCLC R lower 2.5 . larc 45/3 1 1 (+) dead 10.3
13 36 f UtCC SqCC R lower 3 yes 2arcs+nc-4ports 45/3 2 2 (+) dead 176
14 57 m HCC HCC R lower 2 larc 45/3 2.5 0 -) alive 50.4
15 52 m rectal cancer Ad.ca. L lower 2.5 yes 2arcs+nc-3ports 45/3 2.5 0 -) dead 10.1
16 57 m Eso. Ca. SqCC R lower 1.5 yes 2arcs+nc-4ports 45/3 1.5 0 () dead 11.3
17 5 m rectal cancer Ad.ca. L middle 3.5 yes nc-7ports 45/3 1< 1 (-) dead 154
R lower 4 nc-7ports 45/3 1< -) 15.0

R lower 3 nc-Tports 45/3 2.5 =) 11.6

18 56 f Sig. Ca. Ad.ca. L middle 1 yes nc-7ports 45/3 1= 1 -) dead 24.1
19 40 f lung cancer Ad.ca. R lower 2 2arcs+ncdports 45/3 1= 1 +) alive 31.2
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"EEC: external ear cancer, Eso.Ca.: esophageal cancer, HCC: hepatocellular cancer, UtCC: uterine cervical cancer, Sig. Ca.: sigmoid colon cancer

*ACC: adenoid cystic carcinoma, SqCC: squamous cell carcinoma, HCC: hepatocellular carcinoma, Ad.ca.: adenocarcinoma, NSCLC: non-small cell lung carcinoma
$nc: non-coplanar

*This lesion was not fully administered (prescribed dose: 60 Gy/8 fr) due to patient’s refusal.
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Fig. 1  Active breathing control (ABC) system.
a) Schema of ABC system. This system consists of a displacement measuring and breathing valve control unit, a laser displace-
ment sensor, an irradiation regulating unit and a personal computer (PC) as a controller. The irradiation regulating unit
regulates on and off of the linear accelerator beam. The valve control unit and a PC are connected with radio communication.
b) Set up of patient using Vac-Lok® equipped with ABC system. The displacement sensor emits laser beam to measure the
displacement of abdominal wall continuously. The result is displayed on the screen of PC at real time.
c¢) These figures show the relationship between the position of the tumor and respiratory phases measured by the displacement alb
of abdominal wall. When breathing is held under ABC at the pre-determined position, the curve makes flat line, and the tumor cld
motion is held at the center of the target.
d) Taking computed tomography (CT) for radiotherapy planning under ABC system. Vacuum bag (Vac-Lok®; MEDTEC Inc.)
is used to set up a patient for taking CT. Patient wearing an anesthesia mask, which is held firmly not to leak breathing air,
holds a valve release switch. When he has difficulty in holding breath, he can release the valve to push it. This unit itself can
release the valve automatically when abnormal pressure in the breathing circuit is detected. When the valve is released, the
beam is immediately oft.
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Fig.2  Local control rate.

a) in all lesions.
b) according to tumor size.

HEEZR () o0 T

ARG T, 19610 5 BERRFEIK I-grade 2 Ot MEARY
HLENT=DE L HlOFHTH D, 0 OFEHIE grade 0- LI
E R

BiANOBERF G X B EIEFEOE L LTI,
V20, V30, MLD (mean lung dose)'® 2 MREEN T
%. KHETIE, grade2 23K L7z | FEFHIOV20=3.23%,
V30=1.86%, MLD=2.54 Gy T&% D, grade 0-1 3k L7z
Bl 5 B RIFERDHME L T3 7 FEFITEH L72V20
=3.66+2.58%, V30=2.23+1.45%, MLD=3.43+2.26 Gy& [t
BRLUTLEREEREL, ComEEhcRY 2Bt
TEOTERNI T O L ESRTICHIE T E ALK S I b,
SRTICHW\ T, | EIRRER - iFR A E IS & Bx b
728, GrahamSYOETFIINZZOEFUTEH D LHE
U Ha 5 Batht e Th 5 L0 S fEHL H B0,

OSRTICH T B2 EEFRICHT ZMEIIENH 5.
Arimoto B2 1%, 406D IENIREIREIC X9 B SMART

(small volume multiple non-coplanar arc radiotherapy) 35
W, 60 Gy/8 froid90 % #RE A F4 2 5x5%5 emBA FIZARE L
LRITHMTEIREMEL TS, AckiHig, V20Ah'Hg
hid B DN TCTEHG: EARMEMZE LA Sk 9 SRS D Ry Vi
MEL 7 B D 2 & DO R Fgrade 2 (National
Cancer Institute common toxicity criteria: NCI-CTC) L ko
HELMERAIE RS-k, LTV S, —
A, BELAEROWMEL H2. 2 DDdose escalation phase
Istudy® 2 23UV, grade 2-4 (NCI-CTC) ODIffifss AT H
LNz EMELTOBH, I N L dosimetric factor & Jili#
PEOBIEMIC DD TDLBIE . PTVAENIZ/NE S
AUSTRR LR & 7% 2 il 2 P AN I 218 5 0,
ZWMIC RS T — 25D L AW E3TH3B. Lxn
L, Fowlerk © | DOFRETIVHIRENTHBES, [hE

2

El

{ii2
Local control rate due to size
10 %
] —— —
. g ! size<2. 5cm n=13
Q o
g I p=0.0579
I
£ |
i«" 4 m-mnmfmnm-m-—--x
9 size22. bcm n=11
k:
24
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BRI RS TN AH (prescribed isodose volume:
PIV) O THER X OPTVEZ L5 Wz “Residual healthy
lung” DAER T BHER (PIV) KOHETBETIVT
H3B. §ixbB, PIVE “Residual healthy lung” IZIREH T
A FENTD (normalized total dose: NTDmean) & DEFEH
5, REMEOBEDHICEFEL PHINZE NG, XT
&, PIVIZPTVICHEHI L THEMES 5 DT, "R HIC K
DPTVHIKE L& B EPIVE b BIPIVE ZhIC DN TR
& <Y, NTDmeand @i & 7x%. NTDmeanh¥d 5 i
{2 2 AUSIE S HRO AR Z 280 ET T
< 5.

Fowler 5 DB L TV B ETIVE, Seppenwoolde B H3$E
W& LTV BNTDmean & ilgR O R TR & DRI# S5 7©
2O THIEAR DendpointZ i EH B LMW TES. DY
7 7 XD grade 2 LA EONlR &R AET BHERN 5% TH B
NTDmeanl3 10 Gy L B TE 2 DT, TOMEEFAMEL
TEHBLUTHS. 16 Gyx3 fr=48 GyDBED=304 Gy (o
B=3) ORMERZ LTINS &, (PIV=1.8% & ¥IFi T &
5.

T, MRS X U AREIICHH L Ty
2 BE 5 o7 —R7Z VTR LTHE.

ABCZITDIRWIBEICFEINAPTVALTVE LTEH
L7c. WPHRMERBEZ S PIVIEHIFAL 2V DT, PTVE X
UePTVZIELINC V2 &, RIFARICIY BPTVIZ T
T2O0%MDLIRICERTE D LRI NG, TOMED
513, ABCEZAWVAEWESICIZC C TROHRMEPBA
BHUREMMELC A C &I 5. DFED, ABCICKL HPTVE
KT 2 L THIEEHRREBHTELLEALND.
72, BRIERAENTO SRR ONFREEIC 9 2 Wi
T—ROKERDE, B EHER R TORSOBHRS T & ik
Gl T — ZICEDO TS, COBE, PTVOLEOMIE
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REBH TN 15 8 72 B T RS TR AN ARy B 97

9 LB IBRRERIOVERE T2 5 T Lidixd, Wi
PTVIEFEDNIE & B IREORBEZT . —/, ABC-SRT
D& 3 RSB R DR OEEIE, BICPTVAB LU
TEOMDAMN—EDORBEZT 5. T OMELSEZES
N, BRFFRFOT—XEZDFEYTIIHZT EMNT
ZRVEEEMIEH B E LN,

AIRE T, grade 2 ZFIE U7z 1 ERICILERED
RIN Tz, BIRE T, BRSO T2k
DA K OFISEIHT ETIMENEENTVBH,
SRTIC 54 LA GEAIC X B RO 2 713 EFE S
WO LI WAHBZIMMES E D EEINTVAEVKS T
HB. AEFUILZEREIC K B IS EEs s LT 5
HREMEIE S 20 E LUz, 18610 5 110651 OfE
plaBEICBOTRERRENM Tbh TV it g b 5T
grade 0-1 TH 72T &id, ABCIC & » TPTVEEBNERT
T EMBNLTORO0E LAY, XiC, ABCIEY
RFl & DN 2175 TR TH 5.

& &

MBS THBEICHR U X7 L2 W TABC-SRT# fiii
U7z, 1 BIEBROTCABC-SRTR SR T X /2. ST%HIOfE
FRtIERIE, WERARTIIT4.0% TH -2, BERAR
2.5 cnSRHEOFRZIC B TIZ0.0% &, 2.5 embl EOFRZE &
HOlE L C B BHEMANES Dz, lif#EE, grade?
M1IHIOHRTUNGRIEORTEEL, MEfiEIT T
grade 0- L ICBE o 7. ABCEEZ VW TCPTVREMT 3 C
&T, MEMHERICES L WA aEeth b 5. fidttic
DWTUE, SEABCIEMIN & O HRIENT 72175 FETH
5.
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E#idcontroversyE T —

hHFETEMBESEH A K51 L HTFITFS O, BB b 3 haHsaE
DEREIDBERRIC K - 1. —F, HEHSAERTIE EASTHY, BIRTI
AR AERENS SHREIN TV EHTFREN 5. AODEREE
O, SE VI RIB RN S SREREIC L BETHBA B EFRS N, ZOB
ROBIEORICHEHEERTOS 5 R 2 ESFBETH 5.

FUIC

Fife DR EBILE LML, KRETIZEEORUE
LHVLTRIIET LZLZDS, BRTIZZhIE
N, BRE T EZDEENEHE IR > TELHDD,
REBEE, WXL EAZREI VL, HiFED
BES, MR (BUR) TRETL2EEGIB L 28 L
ShNTEY, FITBEEIIEFEEI0ITEV R
EITH D LORETHTRRSN S0, £0FT
RixhaharZEINRW, 3512, 5B 20EMT
FREN TS HRADFEHRBROBEIHIL,» S, &
S ZREBEBZOWMMATFHEIN TS 2D, HifE
DTWH SEHCEL T THHN R T ELRRET 5
BERIIKRE W,

ZWERICE L Tid, MDCTIC X 3B PPETIC &
BB e EF e HEMRE S N, RIRER
ENLBHIIEAEMLOoOH 5. HEEICEHLTD,
FHWROBAR LT TENEL & D HBIUEH,
BLUOZOHRSEOREMTOR TS, BEHHEHE
BEIZoWThH, 5F THIILEOERZ I, R
DORERMORRE L L D ITH 2 5B RRE S,
FHOYWBFBICHEMLODOH 5, AROFIEIINED
BETRBEORARN 2 2R L, BEIREaE
EENTVWAE Iy 7 2IoWnWTHins.

®1) BEXiE®
1. 3p/vHRBR AT

1) FEHIAEE /1 BA3E/) R ahE
EZH2HEHTFEROTX 20U/ HOIE/NIRE
JiHE V0 LT i, ARTE R 2 BUR R IR B D S B,
Rowell 5026 DIET ¥ & AL HED 722003
BIO BRI, 2FAEFEIZ~T72%, SHEEFFRO
~42%TH o720, MU CTRTT 5EEH 11~
43%H Y, FEIR2EEFERII54~93%, F5ELEF
RIZ13~39%Tdh o 72, EREBITH25%ITED 5
n, NERIEE, Z2VRERICEFLRENE O
Tz, EEREERBEL VIR LRELEEZLS
M7z, 7z, Sibley @ 1 EIFE/NHBLRRE O R 15 1Y
EIBAED100RLE T LOLGH TR, 15%DE
HAETER SN, 25%IIMHTE, 30%I13EFBIREE,
30% I RIIBRILTH o722, 155 OHH TiE, Bk
BliX60~66Gy T, ZOMEMTD FEMILITELE
FhD B0, BRREOWEMOLEREIHI NI,

HADRFER 2 10553% T, 1980~ 19894E DI, 55
~T75Gy DR IH B BUHRREREE 217 - 7= O JE/ N A
#5149 Bl O EFRIRIL, SEAFEN2%TH o729,
MEIEAHZE <, BEERIERELKR I VWD OOF
RIS 5. MEOWEMOLERORFKIED -7
A%, WHESENEIC X AR EHMEILT0~80Gy BRI T,

% Karasawa K. BIAB LBy A0R Be ot 18t
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FOHETORIIHERT L0 %L Eh oz,

ZhiT LG, R s IR EHE 2 v T54Gy/
36fr/12H (1 HY Y 1.5Gy & 3E, 12 H k) & v
AFACBCTHEZRTLT, Bz LE3EL
CHART#E & W9 IR H 5, ZOREMBIZI N
X, 2R, 4FEAFERIL37%, 18% L3 RE
(60Gy/30fr) \CHARTRIFTH o729, /2, BET
BEERFICHBEZEP Y, 1EHRELZRELL
T, HHMCRE 2T EUHBSEREL VI
EOREDERSN, FERISHLNIRDDODDH
A, CRIZOVWTRT BB T 5,

o Ie/MRalRE O B HPIRATOA T &
Ehn, TR/ NHRLRGRE ©, MM L OHER O A~
DEREDEEZXI0%UTTH D L% <, HE
DOFREOFREICE LTI, TheXFTsi
JO+a BRI v, 22720, BEREOAE DN
PR 7 ERERR ISR VA, CT/PET R EDFR%Z
2EZICLCREEZRET 5.

F 72, I, IO IR/ RHE L3 5 BT O
BEEOBREIZVWEENTWS, T, WRICHE
LThH, BRIBRIMTbNEMCE L CidERD
TukENTws,

2) 1 BA3E/)vimpaAtE

AL U R & R T M O TR IR R D 2=
LT, MEOBMEZRT AT HY VAD
BEDHY, VAT 5 F v (CDDP) & & A TZALERE
DA HER SN TWAED O, SERARFNCE L T,
RIEEGEE, BRUEH D 505, —BICHEERRIC
BOTEFABGHEA®EL D, o EFESRICH
LCREBEBXRFEHANBELE SR TWS, LarL, B
DHEBRICHLTEAEELOLWVE W) HED
HY, BEETRAENBICEIEE 2 BERCE, F
R D b5,

SENE, BEHEICE LTl < 55 60Gy/30fr/
6EAH VLN, EBOBKRABRICBNTHIRN—-XF
A VOBBLE L THRESATWS, BEFIZEHLT
X, HERR + 1B 0 1/2 % 88 2 % W IRETEF TR AT
bhaZep@hwohns, 72, TLHZENHRNRE
1& TIN2MO ~ T4N3IMO D IEF 2L W 2 & T 25,
T4 D% OERRAEEE L, N3O Z%Hh Xl
MY D oSEERE B, BB EOBIS S 5
BRAEhaD,

ESFEICH 2 SN WIER D, BT

E&EHF  Vol.26 No.9 2006

BRI EERICHRTEIUET 2 L0 #HiERD
D, fTbhd XTI LY, ZDEPEDHERE
&, BESEE L BSEE (1.2Gy/fr, 1H2E) 253
%. 60Gy/30fr/6 8 & 69.6Gy/58fr/58 WD LLEL T,
BEOHRBEPLES L)LY bdE25, —HE
PR HRRTIEMZREN 0TIV,
ITU SE M R Bt D v HR AR 1, P A TR R s
BEHRER R B TR 9~ 102 H, 1L RsE T
12~187H, 75 A THIHEINI5%, BB
10~20% L WHRETDH 5. HIHPEHOH TR
EE AR 2EEICER L E T 5 HE
bH BN, TAREHAERCESLTWAREI B
BAHTH S, BEMAFCEHL TR I AUEORM
AR E W,

2. I\HRfhRE

1) FREEY/ HHARAhRS

AR RS AL R OB RN T, B0
WREEICDBRIETH 5. BE I/
X0 BALERENKRE LR ZRT. LA L5,
BT ORE S K E L, REBWEBERICHOH
%, BRBEUVNMBIIGRE B W T, [baaiEE: & U
BIEOPH, {bFREEM I ) DAFELUET
BIENRAZTFY VAL o TRENZ,

T, RO Y4 I Y FICowTIiE, REEGEE, &
ROEH, REFALEOREND L5, EHFRER
e, RICL2 RIS T 22 L%
BENB. Z OBEOKESEIX45Gy/30fr/3:8 (1.5Gy,
1H20E) om#EAsERE #0510, iEE
SERFORBMORIMEL L2 FEERIIEE
KT, ALFEFRELRKHEHAL TS0, wHEELH
B 2ERbHS, dL, MEESEREICHR S
N WIEHEICIE, BE 553 T45~54Gy/25~30fr/
5~6lEITH LH5EDLND,
FRETOHPRIZPIRTIRIE BB S T w7228, Fiil
R EOFEFERPBEEIND 72D, REidH/PHR
WLTHRHEIhEZLAHERIN TS, HAnbh
LHPUEAIZCDDP & = bR Y PRSI N B,

2) FR5HILhNiRSd (prophylactic cranial

irradiation ; PCI)

FRBE/NMIRIED S B, YRR CHEEDTE
THEDE S NP, FRICERIRE & 13
HI LD ONAE, Auperin BiE, ThIETOD
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Bodyframe 48 12
RTRT 60 75

Nagata!®

Onimaru'®

12 106 94 79 (2y)
11 105 100 NA

OTT : &i6# M, BEDIO: a / B % 10Gy & L7z AW MHE, LCR  BAHI#=E, SR £H%E

RCTHEGITREEM (CR) BICBET A AZ T F U ¥
A& Tolz& T A, PCIFIZB W ClixER O HIHE
BERZTCTHREFRIYEFESELI L ZRLAEY,
PCIDOKEIIZ e 2 X BIAMRRWE Sh, REMNIC
1& 25Gy/10fr 20 5 36Gy/18fr BEN R W E EhTW»
5. MHOFEEROZDIZH, 1EBEEIZ25Gy L
TAEE L,

®2) LikiF®
1. EAIMEHREE

204ERERTD &, BB IR 55 <0 I P O B IR 27 T
LT, HEE Lod b EEE LT GEMLM) HE
IRERED S S TREEERE R ) FENHVS
NEL, ZORBIHOEDENS, HBEEROD
v, MBEOBVRELMEBEST N, S CRER

Y

1 SRFTFEFRFDIRED
BEANDREBEEFIBOHONB.

F1100%, B 195%, KE:190%, 4L > :180%,

7 :60%

1090

PEREE OERBED—D L a5 T b, FOFIN
% RO IS IC D W TR L7z D MR ER o S 4r
HIBUR R EE T d 5 AR EIEE O % 22T b M A%,
FERICERERBOLRWI ERD, FORVED &
roTwhb,

Uematsu 5 A3 1998 £ 12885 U 72 H04iF 19 13, Hest
BB ERNICRBELZCTICUTRERZRERELES 2
T, € CICIERICHBET R AT 2 HEMC L D iTh
hbboT, ZORFHEERL L OCEFRTZOR
I —RITNEE YT, '

19994EE X 1, JAEBRFICHRBIRE R T4 7 L —24
EENAEERETEEL T, SRTHICENT S
U= A THBZT) FEPEARTHITbREL,
TORGFREEIMESNDODOH D, TOERIER
BEEFRVIRT IO ~10 1 EREEIZ10~ 12Gy 25H

B 3X5tofh
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WHN, BHREIZ48~60Gy 2 W ST 5, 2004
FEORRT, £ETHET»OMiE T ORHESs
Thi, FERKI 500 PIOIEF A Z DERE ZIT T
HEHEMIND, BAEZ ORBEEIZERERICHEE
HHNTBED, BEFEScm T CTOMEEC, BMEICXKIM
B, DI, £, K, FREX R EOBIHRDO B VED
FICHFET A D DIHEIE SN 5, IBAHEL ZT 5
L, JE, BELR SIS L, EELEED
REeXTRBELDZ 00 TH S, BRTIZOX
) A EFERIBS SN LEMIH LTI, Kicak
N5 &9 % 3RTCFEERIE L VS M Z ATk
BEIT->TWVA,

2. 3 RTTRIFEREEE

LR OEMBBE L L VO ElTE BT LT,
Bxx 1 EHRRE 3~ 4Gy, BHE70~75Gy D 3KTT
JBEARBRSHE & ) HEET, 5cm ¥ TOI NGBS
EHER LTS, EMMBEHRERE L O£ IIEE 2
fibreRb g, MESBHBITEy FT v 7
I —%2ETRELRAAT, IEKEEZ FIF2) 2
THRBEZ LT L W) HETHL. 2 v b,
EEZ - 72 FETIRRRHOBEEICHZ Shkin
FEPIDH B EhD, MEICLIDIV—F VITHEHRE
PRz L, FLC, 1EBRENS RN E LD,
TENL R IO BB T CIRIBEAN T RE 22 SIS FEAE § % i

E3 HEMZESHFOCT (705%K, B IEHIERE)
ALREIIRSICIZEL BB %338 5. 75Gy/25fr/5w O 3DCRT # 117,
BIEZOERLHENERD 5.

C:EBEMILL BB EboTWA.
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HEfEER
1 4
os = BRiSI®
' SRTHREHC & B SR £
0.6 A
0.4 -
o RERDIBETEIC L BEHER
O T T T T
0 12 24 36 48 (B)

B amiT&3INA

2 HERE
3RTRRHIC &L 2 REREORBAEIHES L CEFRIEE
ZHRBE VD DDERDFEICENRFEEALSN S,

BHEINE A ETHEL, —F, AUy bEL
T, BWEROEKEBZFNZIZS rh BT L, BE
2 LRV DEIC L o TRIFBEBRESK X { %
LIEBENHDLI LR ETHAS.

W MBI ZRIISRT. ShIToRL
DWRFERR T RI2I1TRT. RKEROEF D FMABE
RIEBITH 12D 20 0vb 59, 3SERITHIEE, BX
O 3MEAFRIIRI80% &, T v A 20 P O B
LIIEALTHETH S, MBI RS L2-5ER 2 K3
R, £, CORBORERNEND, B R
DEMIEBRIBESARTE R S0,

C AEETE18HA
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K2 BAI+GHRaEOTONI—IL

g
MRS O\ E L 2 JE N R At
PS0~3
MERmRET (TRT) LALFBEOBEH
A Ta—I
TRT
(2Gy/f)
BAI X
CDDP (80mg/m?)

X

XXXXX XXXXX XXXXX XXXXX XXXXX XXXXX

(xxxxX)

X)

0 T 1

0 12 24 36 48 60 (A)

E4 BAVERIOEERFR
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Summary

Radiotherapy for Lung Gancer: Present and
Future

Katsuyuki Karasawa *

Lung cancer has been leading in the cause of death
among all cancers, and will continue to increase for at
least 10 years from now. Moreover, the proportion of
elderly inoperable people will also increase. Radiotherapy
has been playing an important role in the treatment of
lung cancer, both for early stage and locally-advanced

stage. However, conventional radiotherapy technique will
often fail to show any benefit compared with surgery
mainly because of the lack of dose intensification. With
newly developed sophisticated technique, this problem
will be solved and the role of radiotherapy will further
increase. The present evidences and the future prospects
are discussed.

* Department of Radiology, Tokyo Metropolitan
Komagome Hospital
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