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Table 3 Doses derived from a Farmer-type ionization chamber and
radiographic film (X-OmatV and EDR?2) in irradiated 10X
10 ¢m? fields. The measurement depth was the maximum
depth (1.0 cm).

MU Farmer X-OmatV  Dev. (%) EDR2 Dev. (%)
(cGy) (cGy) (X-OmatV) (cGy) (EDR2)
100 99.80 96.53 3.28 99.33 047
80 79.91 79.74 0.22 79.44 0.59
60 59.97 62.20 -3.72 59.66 0.52
40 40.02 41.10 271 39.94 0.20
20 20.02 19.08 - 468 19.77 1.23
10 10.03 9.85 175 0.89 1.35
9 9.02 8.87 1.65 8.90 1.27
8 8.03 8.28 -3.15 8.05 -0.24
7 7.01 7.22 -3.06 6.90 1.54
6 6.03 5.91 1.92 5.93 1.58
5 5.02 5.02 -0.06 498 0.70
4 4.00 423 -5.65 4,02 -0.37
3 3.01 3.44 -14.31 2.97 1.30
2 2.01 2.28 -13.21 1.99 1.31
1 0.99 1.16 -16.68 0.89 10.78
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Fig. 6 Dose distributions are parallel to the plane of gantry axis and the position of Y is equal to 0
mm when Tough Water phantoms are exposed to IMRT beams.
(a) The dose distributions of the same beams calculated in the Tough Water phantoms in the

RTP.

(b) The dose distributions derived from radiographic film (EDR2) exposed to the same beams
as Tough Water phantoms at the same positions.
(c) The dose distributions of (a) and (b) overlaid.
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Fig. 7 Dose distributions are parallel to the plane of gantry axis and the position of Y is equal to 30
mm when Tough Water phantoms are exposed to IMRT beams.
(a) The dose distributions of the same beams calculated in the Tough Water phantoms in the
RTP.
(b) The dose distributions derived from radiographic film (EDR2) exposed to the same beams
as Tough Water phantoms at the same positions.
(c) The dose distributions of (2) and (b) overlaid.
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Fig. 8 Dose distributions are perpendicular to the plane of gantry angle 0 and are at the position of
gantry axis when Tough Water phantoms are exposed to IMRT beams.
(a) The dose distributions of the same beams calculated in the Tough Water phantoms in the
RTP.
(b) The dose distributions derived from radiographic film (EDR2) exposed to the same beams
as Tough Water phantoms at the same positions.
(c) The dose distributions of (a) and (b) overlaid.
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Fig. 9 Dose distributions are perpendicular to the plane of gantry angle 0 when Tough Water phantoms

are exposed to IMRT beam 1.

(a) The dose distributions of the same beams calculated in the Tough Water phantoms in the
RTP.

(b) The dose distributions derived from radiographic film (EDR2) exposed to the same beams
as Tough Water phantoms at the same positions.

(c) The dose distributions of (a) and (b) overlaid.
The measurement depth is 5 cm and source film distance is 100 cm.

100 T

Dose (cGy)

100 ——

Dose (cGy)

Off axis distance (cm)

Fig. 10 (a) Density distribution derived from radiographic film (EDR2) of IMRT beam 1.
(b, ¢) The dose profiles (dotted lines) derived from radiographic film (EDR2) and RTP of IMRT
beam 1.

The measurement depth is 5 cm and source film distance is 100 cm. The Direction of the .

dose profile is in alignment with the X-axis. The positions of dose profiles 1 to 4 on the Y-
axis are 5 cm, 2 cm, -1 cm, and -4 cm, respectively.
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Table 4 Method of measurement for HD curves.

(a, b) The radiographic film was irradiated by nominal monitor
units. The field sizes were 15 cm, 10 cm, 5 cm, 0 cm, -5 ¢m,
and -10 cm for Y1, 15 c¢m for Y2 and 30 cm for X. The
cumulative monitor units and the dose (Gy) were measured
with a Farmer-type ionization chamber for the six fields, shown
in (a) and (b). and The dose (Gy) were measured with a
Farmer-type ionization chamber for 10A~10 cm2 field using
the cumulative monitor units. The measurement depth was
the maximum depth (1.0 cm).

Two X-OmatV films were irradiated with monitor units shown

in (a) and (b).
Two EDR?2 films were irradiated with double the monitor units
shown in (a) and (b).
()
Mesured Dose (Gy) of
M .
Y1(cm) MU total MU Gy) 10X 10 om? Dev. (%)
-10 25 200 2.1078 1.9892 5.63
-5 25 175 1.8774 1.7462 6.99
0 25 150 1.5893 1.4950 5.93
5 25 125 1.3336 1.2471 6.49
10 25 100 1.0859 0.9983 8.07
15 75 75 0.8150 0.7423 8.92
(b)
) Mesured Dose (Gy) of
Yi(ecm) MU total MU Gy) 10X 10 om? Dev. (%)
-10 25 50 0.5173 0.4976 3.81
-5 5 25 0.2716 0.2492 8.25
0 5 20 0.2146 0.1992 7.17
5 5 15 0.1623 0.1499 7.62
10 5 10 0.1115 0.0998 10.53
15 5 5 0.0586 0.0484 17.53
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Abstract: Intensity-modulated radiation therapy (IMRT) was developed to irradiate the target are more
conformally, sparing organs at risk (OARs). Since the beams are sequentially delivered by many, small,
irregular, and off-center fields in IMRT, dosimetric quality assurance (QA) is an extremely important issue.
QA is performed by verifying both the dose distribution and doses at arbitrary points. In this work, we describe
the verification of doses at arbitrary points in our hospital for Segmental multileaf collimator (SMLC)-IMRT.

In general, verification of the absolute doses for IMRT is performed by comparison between the calculated
doses using Radiation Treatment Planning Systems (RTP) and the measured doses using an ionization chamber
with a small volume at arbitrary points in relatively flat regions of the dose gradients,

However, no clear definitions of the dose gradients and the flat regions have yet been reported.

We carried out verification by comparison of the measured doses with the average dose and the central point

dose in a virtual Farmer type ionization chamber (V-F) and a virtual PinPoint ionization chamber (V-P) equal
to the Farmer-type ionization chamber volume and PinPoint ionization chamber volumes using the RTP.
Furthermore, we defined the dose gradients as the deviation of the maximum dose from the minimum dose in
the virtual ionization chamber volume.
In IMRT, the dose gradients may be as high as 80% or more in the virtual ionization chamber volume. Therefore,
it is thought that the effective center of the jonization chamber varies by segment for IMRT fields (i.e, the
variation of the ionization chamber replacement effect). Additionally, in regions with a higher dose gradient,
uncertainty in the measured doses is influenced by the variations in the ionization chamber replacement effect
and the ionization chamber positioning error.

We more objectively examined the verification method for the absolute dose in IMRT using the virtual
ionization chamber volume, taking account of the variations in the ionization chamber replacement effect and
the ionization chamber positioning error.

Deviations of the central point dose and the average dose calculated in the V-F and a V-P were about 8% and
2%, respectively, in regions with a high dose gradient, and about 3% and 1%, respectively, in regions with a
low dose gradient. Therefore, when the accuracy of the beam commissioning of the RTP, point of measurement
for the ionization chamber and the deviation of the geometry of MLC leaves are considered, it was thought
that the average dose derived from the RTP should be used for comparisons of measured doses.

If the average dose and dose gradient of &2mm were used for a measurement point, verification of the
absolute dose was possible within about 3% in regions where the dose gradient was less 10%, and within £
2mm in regions where dose gradient was over 10%.

Furthermore, it was demonstrated that the output factor algorithm we developed made possible useful dose
calculation independent of the RTP.

Key words: Intensny -modulated radlatlon therapy, Dosxmetry, Quahty assurance, Absolute dose




102 #E #HE b

FL®IC

SRE RS EE (Intensity-Modulated Radiation
Therapy : L'F, IMRT) #RZE SN, EEMEENREES
BN DY) A 7 IEEE (Organs at risk) R EFEHEGE~D
WMENKTZ2EHND LIk o7z, L LABRBIESEIC
HiE L CHRET 520, HEDRMERIES(Quality
Assurance : BLF, QA) DEBEMANTHERA SN T 5. IMRT
DHEQAIIHMENFCHEENETOMTEE (B
i, TS EMNH I UT, MU) ORGEVULETH S,

FIHICB W THEESEZEE (Radiation Treatment
Planning system . 2L T, RTP) CHROLNIBESTHE 71
N METHIBEDRDOIBIRGEI > EHE Lz, 40
FEOEIBITAHEORTPTH O N/-ETHE L BEEAT
B o NT-ERMED B TAT 9 HEAHRER A IC D S MG 1T
7.

FEBI, MRS SN HELTERWICHIET 5251
BEMIIRECH L. TaibMNIAREAET 7 v FLICE
SRR, TLDZ AW TIEIHEDIRIEZ T\, RTPIZL 5
FHEELENETCRIFLZ R EZRO TS, TLDICBIS
B AR IS B DBRENFET A B L REL TV 5.

Wang 5 V%°LoSasso 521%, ARIZBIT 5 RGG AR S
T HUSRTPOFHEME & EEOLRIIFENNE L 7 7~
FAKBITZMEDLBLF L TH S LIE L AKEE EE
77 Y PACEERIMEOBRIEEIT> T D, Kungh?
FEABEBMENIIE LW 77y PAIIBITAERHEE

RTPOFTEMED T % T—F T, ANEOHESMHE LRTP
DFHBEEDBEBLAT—HTELREL TS, LirL,

Bem4

HEEOBICAKRIESTAMULBAOBIZT7 7 ¥ b AIC
5T AMUDPELR D Z xR L, RTPD LA L72MU
FHET7T VI XL % B% LR ICBIT20A%HE L
TWwh, 52, XingHMIRTPOFTEM (MU) %2ARFET
BIZOIIRTP OV LIGREFTEVSLETH L L LT
5.

F7z, Boyerb2x 7 7 v b AEHWIRE R TY, BE
EELO) F B VIR A U BT ARTPOEHE{E & 0.147
e DB BEFE & PV 7 EHME TIE3.9% R 0 —F k #is L
Twa, LaL, BESIZBIT 5 EMEILGESRC B
FHOBRLMNEBEOREICLIVEEINLIZEbIEHLTY
5. HEo T, MITHEORIEIZBI) 25 MERQAN Kk
IRBROMBEZRL TWAE L Bbhb.,

KHFFE TIE Y4 FETIT o TV A Segmental multileaf collimator

(SMLC)-IMRT D HEX R E OMEEIZ B 1) 5 5 MiiEd L OF
QA DWTHET 5. S LIIRTPE B L zMUZ T
Thl0, BAPHMBICHELIEMUSTED OO MR
BTy Xn00FBEERE L.

g &K

ARITEIFR & F U APIETEEE T 55 OIMRTY —
LAELT, E—AlhbinBRRARIRENENO, 72,
144, 2163 L U288, 7 A ¥ FULFNRFh, 16,
20, 17, 13, 16 CHREKIEI2TH o7, Fig LIIZFL— L D%
BAE 0B LG EORTPAETE L /282 DDose Map
#RY. 72721, Dose MapidRTPENIRIB DKM 7 7 ~
FArHWIESSecm TR L.

Beamb

Fig. 1 Dose maps of each IMRT beam for a mesopharyngeal tumor.
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X REDOQAIX N ZEMR7 7 v P ACEERZ, £
TEZ/L L & BITRIBEEZE THERE LT 7.

1. {ER 8R4

BRI SR 124 MV X % 547 5 Siemens - 5M2/6300
“CMultileaf Collimator (PAF, MLC) & TES#&Y (XFHH .
X#D)Y DBEATH D, ZOMLCIIATAT %295 DLeaft
BTH 5 (Fig. 2).

RTP!IFOCUS (version3.1, CMS##) %AV, HES
BH7 T X LidSuperpositioniE R A L7-. EEHid
Tonex Dose Master 2590B (NE Technologytt#4), ZEEFEIL
FarmerB B HEFE (NE2581 0.6 cc, EIET mm, £ 24 mm,
NE Technologytt#) & BREFFED/NEVEHEF (PinPoint
0.015 cc, EfE3.4 mm, £35.7 mm, PTWHH : DT,

Numbers of Leaf

#1

40cm

#29

< 40cm >

Fig.2 Geometry of the upper (Y) and lower jaws (X-MLC) on a
Mevatron M2/6300. The MLC has 29 pairs of leaves, and the
leaf number increases in the direction of Y2. Maximum field
size is 40 X40 cm?. In field conformation, the upper jaws close
automatically at the edge of the field.

PinPointZE8EFE) #HHALZ. 77 v FARWELEE
77 ¥ M4 (Tough Water, FAREMEATEL) % W& C30
X30X30 cmOKE S & L7z,

2 MEIHEBENERAMEERTPE VT OETEE
RTPLEOEER7 7 v & & LTIMRTE -4 ZHWTH
FHEEITY. BONAMUTER7 7~ b LS LER
fE% 18T, RTPOFTEME L LB L.
EBEOBEIIIMRTY — A QR AEGHH.LEEER 7 7~
Faduble LTfro/z, HIESEER7 77 8 Al
(X=Y=7=0), Y+2cm (X=Z=0) £Z+2cm (X=Y=0) @

ROI position
A:X=Y=Z=0
B:X=Z=0,Y=2
C:X=2Z=0,Y=-2
D:X=Y=0,Z=2
E:X=Y=0,Z=-2

Tough Water

Fig.3 Arrangement of measurements for a Farmer-type ionization
chamber and a PinPoint ionization chamber in water equivalent
phantoms (Tough Water).

The points of measurements were as follows:
A: (X=Y=Z=0 cm)

B: (X=0 cm, Y=2 cm, Z=0 cm)

C: (X=0cm, Y=-2 cm, Z=0 cm)

D: (X=0 cm, Y=0 cm, Z=2 cm)

E: (X=0 cm, Y=0 cm, Z=-2 cm)

— RTP
— Film Dose
O Measurement Point

Fig.4 Dose distributions of axial planes were derived from RTP and radiographic film at points A, D
and E. The circle represents the points of measurement. The dose levels shown are in units of

absolute dose.
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— RTP
—= Film Dose
O Measurement Point

Fig. 5 Dose distributions of axial planes were derived from RTP and radiographic film at point B.
The circle represents the points of measurement. The dose levels shown are in units of absolute

dose.

— RTP
- Film Dose
O Measurement Point

Fig. 6 Dose distributions of axial planes were derived from RTP and radiographic film at point C.
The circle represents the points of measurement. The dose levels shown are in units of absolute

dose.

548 (A, B, C, D, E) & L7 (Fig3).

Fig. 4,58 L U6IC KRR FEIZBIT BRTPE 7 1 VA4
PORONIMFHEOBRESTMERT. BEISHEHHET
FRLZ, F72, PamerBIBHHEORE S 324 mmTH 5 72
DEHELD S 10 mmOIREFH bR L7,

KiZ, FIMRTY — ADMEERIEL7z. FIMRTY — A
DEAEBEEAE IR L CRIPTE S LA FTEE & 3EH
EORBELT o7z, 72720, BEAILE — ALl ETH
JEAR AR BEAE 100 cm, BAMEEE (1.0em) & L7 &
5T, 3 THBTLEAMPMBICHE LI-HIRET VT
) A L0 FWCOFHEE L L 7.

BI58 13 Farmer®! & PinPoint BEEFE = vy, Fh o O
L ElES T —B &/, #2720, PinPointEEEFE D
2 I Farmer BV BERE & IV #HIE L 72,

Fig. 78 L UBIZ &K ¥ — A DRTP TR B ABRERICB
HREIREOMESA L AT, MEIIMESHECRR LA,
72721, Fig. 4-8lZ7RT & 9 Tl AR B IE 8L RER
MeRLTWAREBDHL, o DFEIC L o TIHAER
ZRESEFODEMMEATCRODLBEBIIAEEN
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(uncertainty) 73 % LT|ESINTV B2, £ZT, RTP
TOFEME (UTF, FHERE) BUTo4s, HERLA
OHE (LT, ROEHE) BLUFarmerBIEREH &
PinPointE#ESE & B LA Cd 2 (WEERMENIC BT 5 &%
KE (DT, ABE) L8/ME (UTF, RMEE) BE
UEE (BT, FYEE) CHEOMERITIZEEL
7z, E72, BOEEAIEE IS/ S WO TRTP T ORHE I
TSR H e T A3X3IX3Iem® DL R E L, BTEY S
A4 0.1 X0.1X0.1 mm* & L7z,

3 HAREZLTY X L0EBVWTOIY X — s EBEEPD
g EOFEE
FIXFAND 5 TERKY & & &b o> T HMLCD29

WD) —7 (x1~29, x,1~29) &ITRITMz, LRI

i (y1, y2) #AEbELAECOR DR Y AL L THITIER

KICHBEY XL EIRET A, ThbLLED—RBE B

B IEEL T REEIIESA v FATEE T 8L

WA ET) R LB D THES - BELL, RIZSSHD

MLCY — 7 CRIBIZEIEER Ve T8 LIRE LA, 2



SMLC-IMRTIZ BT 5 i ERE & HI—52% . HximE— 105

In line{mm)}

~10 -5 0 ) 10
Cross line(mm)
Beaml

Cross line (mm)

Beam?2

In line(mm)
In Line (mm)

Cross line (mm)
Beam3

Fig. 7 Dose distributions of coronal planes for beam 1, beam 2, and beam 3 were derived from RTP
at the maximum dose depth. The dose levels shown are in units of absolute dose.

In line (mm)
In line (mm)

. 20
10 -5 0 5 10
Cross line (mm)
Beam4

Cross line (mm)
Beam5

Fig. 8 Dose distributions of coronal planes for beam 4 and beam 5
were derived from RTP at the maximum dose depth. The dose
fevels shown are in units of absolute dose.

i Georg & Dutreix 5 WOIRE &L AR CTH B, T5HE, &
D (61~29, x,1~29, yl1, y2) CEEI/ES N2 REE
DaY x—yEEAE (BT, So) &7 7 v b AEERE
(LT, Sp) i EZNEFNEHKY DSc, SpDFETET I LA
T&%. 727°L, IMRTE— 20K A Y MIMLCTHE
BEND7HSpid LE Y OB ZIT W EIREL .
I, BRDDScESe (x1~29, x,1~29, yl, y2), Sp
#Sp (x,1~29, x,1~29) &EXTEL, FEOBHTFH )
A — & BlERULENC O SFELVRES.,, (mle, y1, y2) I,

29
S, ,(mlc, y1, y2) =[_I_Il (S, o) S.(ed) S (¥1)- S, (y2)]

% [ﬁ(sp(xli)'Sﬂ(x?_i))] .................. (1)

Ehh, ZIT, x1~29, x,1~29, yl, y2il3 &40 DB

Sc(0)?

Fig. 9 Method for calculation of our output algorithm for collimator
scatter factors and phantom scatter factors when the position
of each collimator ( xi, x,i, y1, y2) was negative.

An example of calculation for the collimator scatter factor when
X115 was positioned at -2 cm.

B, F24BERS 2w, £/) OEREDO ISR
IMRTHESBF O R AIRSTEFH 4 A 215X 15em2 e L&D %
FEECRY LEERBEME L. o, SHEHREIT
HRSTEP T 1 X15X15 cm?> TOEGEARE CREsefb L7z, 7272
L, &Y OREFEDOHEIKung S PO FEICHE U T
HAHMEUTOL ) ek L7z,

=1 5i=2912 BV T, x,i<0, xi<0NHE

FUE, =10 L <IR2IEBWVT, yj<0nFE

S, (xi) =1-[S, (|xi[)-S.(02], S, (xi) =1-[S, (|xi])-S, (0)*]
S, Oi) =1-[S. (lyil)-S.(0)*]

Fig. 912X115=-2 cm T DScHEHEfI % TR/ T .
351, RABRERICBITAHE (Gy) 1
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D0S€=MU'SC'” (mlc, yl, y2)'MF .............................. (2)

&% b, ZZT, MF (Monitor Factor) &%= % {23
(cGy/MU) TdH 5.
PEDEADHBELLZTNVNITYALTHA.

R

1. IMRTE —L%BEET7 7 > FLICRE L 1880

RTPOETHEE & EillfE

Table 12 &HIES (A, B, C, D, E) ORTPTEHE L7
BRAME, R/VRE, FHREBLIURLERETRT.
S5, EHEELEHBEBLUTLEBEOHEES FN
ETNRT.

Farmer B! BEEESS D EHIME & RTPD EH B O B AAE& 13-
3.35% CdH o7z (B). #NLHTIE-1.93% (A) #50.18%

(B) DATH o7, F/, HLABE L ORKHER-
3.77% (D), ZNLHTi-1.68% (C) »5-321% (B) Lh
MNTHo7z.

—77, PinPointBEEFEOEJE & RTPO I E DI KA
#11-2.83% (A) T, #hbPHETit-1.49% (B) 51.71%

(B) DRATH o7z, T, FLEABRE L ORKHEEIL-
3.35% (A), ZNLATIE-1.83% (B) 752.10% (B) LA
ATH -7,

RTPOEHHE & .l B EDOHE I Farmer B B HESE
T-3.39 (B) #°50.59% (BE) T& - /2 PinPoint & & f
13-0.74 (D) 2°5039% (B) TITL A EEN o,

EHE L RTPOFHHED L UL AEHE & OHEIZH
FEREDFarmerBI BEEFE OB E % BV CFRarmer BB &L O
PinPoint BAEFE O H 12 BV TENHE L OMEDF A7+

LARELOWEL Y ASh o7,

2. BIMRTE - L2 ZEEAEEICEZHR A 12IFSDRTPD

ETE{E L EHfE

Table 2ICRTPCEME L - A E, R/MEE, THHRE
BLUHLEBELRRT. 3612, RMELRTPOFIYR
EBLPPLEREOHEL FRENRT. T, e
MWEICRESE L (1) BEU Q) REAVTOREMBELE
BT 2 HEERT.

FarmerZ! & #EFE ) F2RME & RTPO IR E O KAHE -
37.14% (Beam 1) TBeam 27%*5Beam SiEF N Fh-
15.23%, 7.40%, -15.52%3 & U038%CdH o7z, 7z,
LHERE & DB AHMEE-43.83% (Beam 1) TBeam 2705
Beam 513 # 1LF-10.80%, 5.46%, -25.73%F & 07-0.18%
THhoio.

—77, PinPointZEHEFE O SEME & RTP & W HE D &AM
1E1$-37.65% (Beam 1) TBeam 272* 5Beam 53 Fh-
19.82%, -1.68%, -18.75%B L U-2.84%CH -7z, 7z,
UL ERE L OB KHEIZ-37.15% (Beam 1) TBeam 27°
HBeam SIXFNEN-19.95%, -1.98%, -19.39% B & U-
4.78% TdH o7z,

2ODBHEFEIZ BV B EWE ERTPOTHFEE B L UL
EiE & OfEIEBeam 1, 28 K U4 T10%LA EE AR ED -
7z, 72, Farmer®!EBHFE OBeam 2, 33 £ U5 & PoinPoint
BHEH DOBeam 13 L US%2 B CRHHRE & OWED A
FOEREE OMEL D/NS o7z,

RTPOEXME & A SR E O AHE 1 Farmer B B BEFS
T-8.84 (Beam 4) 7°53.84% (Beam 2) T&d o 727%,
PinPoint 845 15-1.88 (Beam3) 4°50.37% (Beam1) TiZ
EALERBD o7,

Table 1 Calculated doses (maximum dose, minimum dose, average dose and central point dose) derived
from RTP and measured doses obtained by exposing Tough Water phantoms to IMRT beams.
The deviations are average dose to measured dose and central point dose to measured dose.

Units of doses are cGy.

RTP (FOCUS) Dev. % Dev. %
Farmer Max. Dose Min.Dose Ave. Dose Point. Dose Mesured Ave, Dose Point. Dose
A 354.05 301.95 331.14 334.56 324.88 -1.93 -2.98
B 354.37 314.79 342.35 353.97 342.96 0.18 -3.21
C 329.11 267.74 304.73 305.37 300.33 -1.47 -1.68
D 329.74 282.95 31247 321.58 309.89 -0.83 -3.77
E 351.89 233.00 303.02 301.23 293.21 -3.35 -2.74
RTP (FOCUS) Dev.%  Dev.%

PinPoint Max. Dose Min.Dose Ave. Dose Point.Dose Mesured.

Ave.Dose Point..Dose

A 338.26 316.95 332.85
B 353.32 342.53 352.81
C 311.89 289.74 304.09
D 327.26 305.05 319.19
E 325.21 270.79 302.44

334.56 323.70 -2.83 -3.35
353.97 347.62 -1.49 -1.83
305.37 301.25 -0.94 -1.37
321.58 318.37 -0.26 -1.01
301.23 307.71 1.71 2.10
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Table 2 Calculated doses (maximum dose, minimum dose, average dose and central point dose) derived from RTP and measured doses obtained by
exposing Tough Water phantoms to each IMRT beam. The gantry angle of each IMRT beam was changed to 0 degrees. The deviations are
from the average dose to the measured dose and the central point dose to measured dose. The next row is the dose calculated by our output
algorithm. The deviation is this calculated dose to the measured dose. Units of doses are cGy.

RTP (FOCUS) Dev. (%) Dev. (%) Dev. (%)
Farmer Max. Dose Min. Dose  Ave.Dose Point Dose  Mesured Ave. Dose  Point. Dose  Calculated Calculated
Beam 1 25.95 3.40 14.25 14.95 10.391 -37.14 -43.83 11.01 -5.96
Beam 2 61.70 3295 49.50 47.60 42.959 -15.23 -10.80 40.51 5.71
Beam 3 119.85 106.55 116.95 119.40 126.29 7.40 } 5.46 118.52 6.15
Beam 4 48.40 2270 - 3330 36.25 28.827 -15.52 -25.73 30.57 -6.04
Beam 5 102.30 76.45 88.80 89.30 89.137 0.38 -0.18 - 85.37 1423
, RTP (FOCUS) Dev. (%) = Dev. (%) Dev. (%)
PinPoint Max. Dose  Min.Dose  Ave. Dose  PointDose Mesured Ave.Dose  Point.Dose Calculated Calculated
Beam 1 - 23.25 6.00 15.00 14.95 10.897 -37.65 -37.15 11.01 - -1.04
Beam 2 58.10 36.10 © 47.55 47.60 39.684 -19.82 -19.95 40.51 -2.08
Beam 3 119.60 118.00 119.05 119.40 117.08 -1.68 -1.98 118.52 -1.23
Beam 4 44.65 26.80 36.05 36.25 30.358 -18.75 -19.39 30.57 -0.69
Beam 5 89.40 84.80 87.65 89.30 85.227 -2.84 -4.78 85.37 -0.16

3. BIMRTE— L2 EEAB0EICEZRA IBEOFAME 1. IREWE & ERE

EHDREBTNTI X LEBNTOE®E

FarmerB! BEEFE O EHE & FTEED HHEIX6.15%
(Beam 3), #MUHTI2-6.04 (Beam 4) #55.71%
(Beam 2) TH o7z, —F, PinPointBHHEILHFAKT-
2.08% (Beam2), ZMNLHTix-1.23 (Beam3) #*5-0.16%
(Beam 5) TFarmerBIBHFE L Y HLBIZ/NE D o7 (Table
2).

z £

IMRTE — A % EME7 7 ¥ P A ICEREF LS, £TO
WES (APBHE) BV TERELRTPCEE Lfﬂzﬁjﬁ
EBLUVHLERELOHERZHEIBLATH 572

(Table 1). —F, BIMRTY — A% B4 AEEICE St
A 7B 1IBeam 1, 28 L UBIZB W TERIE L RTPHEE
Ltﬂﬁi’an‘vﬁgk L UL EREDOHEIZI10% L2 R L7
A, TP TR TN TH o7 (Table 2).

28 L V4% B2l E ST ERE L RTPO
WELEEZLHLE

Beam 1,
YHED LUPLERE L OHEIIE
MEEORAICRTEEEDLNLS,

L2 L, BIEHoOREOHREAEITERENSLL, &6
KRB LBEANR 2~ THEED DS (Fig.4-8). fEoT,
B2 KE S 2EHOBEE « AV 7 EIMEORREEEIEE
ERDHEAERLTORBENEREORB LT LER
bidy., $hbb, SRRLCEEEEICEIT 2 EE
WEREVWTHEERVH L LERX D, FIT, ThHNE
BIZOWTRE IR 72,

Boyer 5O BHEHEOEZEL JUHESRE BT #E
QEIC L > TEBRDRIEH L, 76N EMEIAHESE
HErHH xR LTHDE, HLOHEITI cmB7205
5 8% DI ERBLDEBICBWT0.147em D EEESE (HE
6 mm) (23175 EREIL2% L EORHEEMD D 5 & HERH
LTwa, 542, BRMOREMEIZD M mmBEOLR
WEELEHEERL LTRB3%DOEEEDH S LR LT
V5. Lowb 'V Tomotherapy % i V2 72 IMRT O x4 £ 44
LB W THEMEAEAORE 707 4 VASFHTE VI
AU ERNECTBEEEDL2EFERE LTV,

¥ 72, Martens 5 IR EREOKE WIREEF OB EE
2BV TPinPoint EREFE D BRI S L VEHRRO#E

(B R  volume effect) T 4 YV E > FHHEEIZIAR
TOXE (80%-20%) HWAREL 2A2HEERLTWAS, T4
hh, ARZEEzHOBHETOMTHREONEL HRE
AROKEVEETIT) &, BN EREIZERED
HBTRELBEMELTOVESEEND L.

— BN, EEROBRIROMEBIIYEMIE (gradient
correction) B L VBF7NVIL Y AMIE (electron fluence
correction) 7% & THEIEEN T\ 51919, ﬁﬁﬁ?ﬁf'ﬂi EHE
FEZRRMANOEHBERICEST 5 _REFIEICBEEED
HIERTRET 5700, HESI3BEROSMZEN L X
U I L 2 e EM L E LT 5, Almond 5o

S EHFEO MR T LD 50.6 e (reov & BEEF 2270 D2
) BUEECEN LB ENTLE LTwS (AT
BEMARE1®) | XBROHE CBERTFIFHAIMIL LT
WABRIRTTIREBF 7V AFERER S L1919,
o T, —BOHMIHEENH Y, BOoOBEHMARN O
7077 ANV EBOBEIIGECHESLY, L L,
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IR F RS ERS 2R BRESEROBET O 77 4
WS T L WIGE T SIEER P LA B AR CER)
ThEEZ LN, BIZIMRTY — ADREIZBVTERH
DORBEIATRETH S EBEbLIE,

T, FMERICBT ARENE ZRTPAEIE L&
KRBT 5 R/AMEE DR
WEOE (%)=(BAHRE —R/NMERE) /BAHE X100
LEFTAHE, BUESIBII 2 BHRERBRANOKELR

(Table 3) I ZIMRTY — A %@EE7 7~ b AIZEET L7
B, IRf8FarmerBIEEEFETL12 (B) #°533.8% (E), ki
PinPointEEEFE D3.1 (B) #516.7% (B) THhotz. ¥
7z, HIMRTY — A2 ZREMEFEORICE SR B4 13RS
FarmerBI BHEFET11.1 (Beam3) #°586.9% (Beam 1), 1R
FEPinPoint EEEFE T121.3 (Beam 3) #*574.2% (Beam 1)
THol. T4hbb, WEPInPointBEEIE D HIE SADHD
& ARAEPinPoint Bl B HEFE O Beam 338 &£ USIZB W TEKIT%EL
T, FLAMTI0% Lo KERBEAE TR L.

o TC, IMRTY —~ A BT 2BHERENOBRE 7D
77 ANVEFEETR L, ERRLEE 7 A Y MEICEEE
BRATEHLTWD EEZ LS, EIMELRTPOTY
HWEBLTPLAREOHBEAFEIN NS hozZ b &
h, HWIHREOBAICIIRTPOBHMEEEAOTIHE L
AV2EPERNEEZONS.

Table 3 Dose gradients for each measured point and each beam.

(a) Dose gradients of V-F and V-P at points A, B, C, D, and E
when Tough Water phantoms were exposed to IMRT
beams.

(b) Dose gradients of V-F and V-P at each IMRT beam when
Tough Water phantoms were exposed to each MRT beam.
The gantry angle of each IMRT beam was changed to 0

2. EHBEOHRERE S LUBAYR

R IZ BV TRTPOFEHRE & Vv - R EDOREIC
DWTRLZ, LA L, Beaml, 28 L U042 BT 5 EHIE
ERTPDIEHHEOMHEITI0% L ERL, &K-37.65%

(PinPoint B4 DBeam 1) TH o7z (Table2). TNHD
W5E I BRETEF 0 AR (Fig. 1,7,8) L&) RER
MWRKEV (Table3) 7-OICEHHORBMEDL L CEHER)
ROEEVPRELSEBERIT LR bNILS.

F/:, MLCOMNBRBE LN LI mmTH S EHERD
—~DThbEBEbhs, S5|2, AOMEHRL TV ARTP
DY —53T3vyasy T OREETRBREY A X2X2cm?
PRI Tt mm, HEOHETIZI0%REEIC
HGHELH S,

% 2T, RTPIZBW T ERERH3RITHIIC £2 mmEEN
L7 OFYHREDOHELZFTE L7 (Table4). IMRTE —
L&ERT7 7V bPACEE LBE, £ TORIES (Ad
BE) I2BWTH6%EN, BIMRTY — 4 % 484 R0 T
BEEHZIBE, W% 550%DMEER L. I,
Farmer®! 5 X O°PinPoint B EEFE DBeam 1, 28 L 4 THE
RS o7z, Thbb, SHETHLUFEIMETBHERE
DHREBEVNEBEOHEBIZL D INS DREEENEGEINT
w5,

o T, MEAREEZET S & KB LADENE L FY

Table 4 Deviation of average dose when the measured point had a
difference of 2 mm.
(a) Deviations of V-F and V-P at points A, B, C, D and E when
Tough Water phantoms were exposed to IMRT beams.
(b) Deviations of V-F and V-P at each IMRT beam when Tough
‘Water phantoms were exposed to each IMRT beam. The

degrees. gantry angle of each IMRT beam was changed to 0 degrees.
(a) (G
Mesured Dose Gradient (%) Dose Gradient (%) Mesured Dev. (%) Dev. (%)
Point (PinPoint) (Farmer) Point (PinPoint) (Farmer)
A 6.3 14.7 A 2.8 2.2
B 3.1 112 B 1.4 1.1
C 7.1 18.6 C 2.9 2.2
D 6.8 14.2 D 2.5 1.5
E 16.7 33.8 E 6.1 4.7
(® (b)
Mesured Dose Gradient (%) Dose Gradient (%) Mesured Dev. (%) Dev. (%)
Beam (PinPoint) (Farmer) Beam (PinPoint) (Farmer)
Beam 1 74.2 86.9 Beam 1 50.5 37.3
Beam 2 37.9 46.9 Beam 2 21.2 12.5
Beam 3 1.3 11.1 Beam 3 0.6 1.0
Beam 4 40.0 53.1 Beam 4 24.5 21.6
Beam 5 5.1 25.3 Beam 5 3.2 5.7
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HWEOMEEEEC LI 2mmNOBEN TH L LS
25, Thbb, FerOFEEZIZIZE2omATERLT
Wa,

—#x A2, IMRTOMEXTHEIIRENE OYIHE L BIHA
DEBEOHCERRBO/NEVEEBHELHV-ElEL
RTPDEEETHERIEE N TWEHY, L L, IMRTO
TBAROBEIIEY R 7 B2 ICR/DORETREEICIZE O
BeHBETHIETHD. Lo T, BEAROFIHE L
DIz b THREQEAKE VIEFICE W THBESMmIM
ZAHATRBEORILDIT I RETH 5.

T4 DFERTRBEEDEI0RAADOERTHE L LTH
3%LLA, T/ EICEESRIKE WEIBTILEREE
LCH2mmP A CORELTREL Bbhiz. T4hbb, B
HHOBRARICL 2BHIROZEBLUEIT VD5
BEAREFRTHEBTEIN TV L2 EETH I LT
IR BOWRIED D TR 2 5. Fek DR LIAREEH
Zohswif-Lizb0bEZDL,

LPL, EE77 Y 2B 2BEFONENEZ B
HIZEETAZZ EHELRVGEEDH L., IiL, Low
L90FF L7ZIMRT 7 7 ¥ b A& FWT H oo R e &
bh, LEOMETHENTEL 77 Y FAOHREHE
HRATWS,

3. RTP# 5L L 7= #ExHs B OIREE

RTPCOFEHBEI R X LHEL TR T UREELEATH
0, MATHEEOREEIZ BV TKung 57 & Xing HPHIERTPOET
BE (MU) 2R 570 ICRTPY SV Lz Bt
BPBETHLEREL TS,

FADERLIZHDRET VT X a0k Bni-EHEE
& ERMEOEEIIPinPoint BEEF TH2%UN L R TR E&
ERTHo7: (Table2). BONLIORIFLERIZ, &
BEART (ScBXUSp) BEKY (EBREVBIUE
Leaf) DEBEOBRETINELTEY, BRYREICL,2E
AWELLEEBREZFRAL TSR DNRS.
FarmerBMl BEE CRERFRAOBREREIC L 228K
R ENWDH 6% ZPREVHERRLIZEEZS
ns,

—fEEZ, RTPOFEMEERTPY MY LAb DB
BEHEAEAS%UL FARE L TV AIGA IR OLE L O
EbHDO, HANERLTNVIT) A AZERWBES
HLTws EBbhs,

B TR TE L, T4 NVAEICT ORI E DR
HRTETH L. LrL, LVECEETOREQAINE
S (BER) OMEBELQEYINEL:ECTOEREEE AV
TOEHMEELRTP Sy LIBEFE TV TY) X ALK
HETEMEARTPOBEREBETH I LN ELEDbN:.

A

IMRTIZ BV) % #ExH R E IR ENEOFEZ HBNOE

BOHRTEHAEO/NS WEEHEE AW/ EJME LRTPO
SEELOBTRIEIN TS, L2 L, “BETE
HEDEZDA AL LT “FHLER OEHRIIHITHIZD
B &6 Tl v,

BAdBHELFLARE (IREEHHE) NICBITAFY
BEB IO ERESRTPTE N UERME &l LREE
#iTolz. 8610, BEAE*BRNICBT AR KEEIC
M AB/MEEOHBEE EE L. IMRTTH, e AUR
L7 &9 KIREARITEHERTRNICB VTS 280%L 1
2 BBENHY, ERhi s Ay VMEICEBEARE
HTEEBILTWAEEZEZONS, 35|, HEBAEI A
W TR EREORENED L VBRDEOLEIHI K E

RS TEHEOENE I REEESFET .
BA3 IO HEREZERE L, IMRTOHMN M EMREE
IZBWT &) FER R EEME R L 22,

RTPCHE N S N5 L ARE & FHREDHEIIRES
BL A 10% LA O FEIFZ 5> CFarmer BV B BESS 45 & UPinPoint
BHECTEAR3%, 1%, AEIKEVEBRTCIEEAH
8%, 2% CH o7, MERE, BHHEORENME, MLC
Dleaf FHEEDBRMENENB L URTPOY —L 23y ¥ 3
SV DORBEERERT D EEMEL OBUCIIRTPTEE
SN BHHERERNOTHRELAVIRELEbN.

FHHRELHA, SHITHERL L £2mmOMEFE %
BIBY 2 & THREGEI0%UADOEE THRE L LTH3%
DA, £l b CTHEAEITKEVEECITEEEL L
T2 mmE N COMEIEDTRETH o 72,

S 512, RTP2 O L-HEFFELS L MEREOH
TRBETNT) ZLANERLZFECHL I L RN L.

B4 BT L TV 5 Segmental multileaf collimator
(SMLC) -IMRTOHIHREII BT HWE DI iEE FIC
MeEt LiE L7,

XM

1) Wang X, Spirou S, LoSasso T, et al: Dosimetric variation of
intensity-modulated fields. Med Phys 23: 317-327, 1996.

2) LoSasso T, Chui CS and Ling CC: Physical and dosimetric aspects
of a multileaf collimation system used in the dynamic mode for
implementing intensity modulated radiotherapy. Med Phys 25: .
1919-1927, 1998.

3) TsaiJS, Wazer DE, Ling MN, et al: Dosimetric verification of the
dynamic intensity-modulated radiation therapy of 92 patients. Int
J Radiat Oncol Biol Phys 40: 1213-1230, 1998.

4) Low DA, Gerber RL, Mutic S, et al: Phantom for IMRT dose
distribution measurement and treatment verification. IntJ Radiat
Oncol Biol Phys 40: 1231-1235, 1998.

5) LoSasso T, Chui CS and Ling CC: Comprehensive quality
assurance for the delivery of intensity modulated radiotherapy with
a multileaf collimator used in the dynamic mode. Med Phys 28:
2209-2219, 2001.

6) Cheng CW and Das IJ: Comparison of beam characteristics in
intensity modulated radiation therapy (IMRT) and those under
normal treatment condition. Med Phys 29: 226-230, 2002.

7) Kung JH, Chen GTY and Kuchnir FK: A monitor unit verification

- 154 -



110 4B FE i

calculation in intensity modulated radiotherapy as a dosimetry
quality assurance. Med Phys 27: 2226-2230, 2000.

8) Xing L, Chen'Y, Luxton G, et al: Monitor unit calculation for an
intensity modulated photon field by a simple scatter summation
algorithm. Phys Med Biol 45: N1-7, 2000.

9) Boyer A, Xing L, Ma CM, Curran B, et al: Theoretical
considerations of monitor unit calculation for intensity modulated
beam treatment planning. Med Phys 26: 187-195, 1999.

10) EMFZE, KAH, REKXE, 1 IMRTICE T 5 B4R
T T XL, BEHEFEE 58(6): 793-801, 2002.

11y Low DA, Mutic S, Dempsey JF, et al: Quantitative dosimetric
verification of an IMRT planning and delivery system. Radiother
Oncol 49: 305-316, 1988.

12) Georg D and Dutreix A: A formalism to calculate the output ratio
in a mini-phantom for GE mulitileaf collimator. Phys Med Biol
42: 521-536, 1997.

13) Martens C, De Wagter C and De Neve W: The value of the PinPoint
ion chamber for characterization of small field segments used in
intensity-modulated radiotherapy. Phys Med Biol 45: 2519-2530,
2000.

53 ’iﬁ i b - (intensity:

: ux’/ﬂéi,’iii_,, gl_}_ﬁ%wmi%;f’,_‘

- 155 -

nduhmd xz\dt.man thempy

14) AAPM TG-21 Report: A protocol determination of absorbed dose
from high-energy photon and electron beams. Med Phys 10: 741-
771, 1983.

15) Khan FM: Replacement correction (Prep) for ion chamber
dosimetry. Med Phys 18: 1244-1246, 1991.

16) Almond PR, Biggs PJ, Coursey BM, et al: AAPM's TG-51 protocol
for clinical reference dosimetry of high-energy photon and electron
beams. Med Phys 26: 1847-1870, 1999.

17) E! [%fﬁz%@%ﬁ%ﬂﬁ D AR B A/ ANF —XRB

BFRORIREDRENEE, F2. Ple, BEE
%‘Sﬁﬁ #, I, 1989.

18) HEEMWHESR, BEWHT—~5 7 v s REGHRE | EF
WH T~ % 7 v 2. p2-75, 1994,

19) Seuntjens JP, Ross CK, Shortt KR, et al: Absorbed-dose beam
quality conversion factors for culindrical chambers in high energy
photom beams. Med Phys 27: 2763-2779, 2000.

20) Kutcher GJ, Coia L, Gillin M, et al: Comprehensive QA for
radiation oncology: report of AAPM Radiation Therapy Committee
Task Group 40. Med Phys 21: 581-618, 1994,

58 "‘r’",”mm}- Méamfm Hf"m%#ﬁ e ﬁif;i B & T8 bm

A5 T YRR
Tk, TOWD




H f@:62%8%5, 20038 — 709 —
1) g
/INBUJ s D YRR -
I BRI R e D B BRI
HUREASS NOEET fAks—
s EE O WT =

[ b e e e =

=

a1 im0 A A b A P 7 A 5 8 i 1 a7
= e )

| $B3E ) VBIATE D RIS B EE INIC L, TRRFOBRES, RSRE BY%, 5% |

|
| ERRCLONTERLE, ERONSRIC S DEENEEBRINEEOTERS, BEAENE |
!
§

[CRATEESEDBSELR D,

'
{

b1 &
A e i o A P I AR B B AL 47 B 1~ 18D A A o KB L8 7t e o B B S e B A e o o D 1 L A7 B P b b S ol 5

Key words: 181, E/MRfalGRE, FHETRE, BEHRIGE, v E 2 —/Stage I, non-small cell lung cancer,

medically inoperable, radiotherapy, review

1 FUHIC

I BdE/NBER IR ot U T, BE XAV EHE
B —EEIN & e 5, Mountain 2 X 23&
TRARNEEIZ B 2 [A BIOBEREICD
W, BERFBEAC X 55 FE4EEFERIZ61%T
HO, VREBEORERFRPTETXTDH -
720, AR IBHEAIC DWW, BRIKFEEC &
BHEEFERIZBYTHD, HEFBHTIE
51% T otz, %< DIRET, 1THAFENHIE
fiEoNREEL L2584 FEIZ
50~65%T¥ %,

—%, BEHREE L RRS2SIRETR,
i e © OB & D FHTEETH BRI

WL TIThhs I EWEwn, Lich-> T,
FOWEEREIZIE A ERNHEMNTFIC L 5
LOTHY, MESNBIEGD D, #
LT, RIEOMEEBEEITE O & 235
ThHb, MREEZV A X 3~4cm LT
o Te N b DR FedE iz <,
SEE THOEASE 2R E L TS
BriT-olz,

2 | BAZE/)MRASAGIE S X S D IS HRia i

1) BEMiE

I BAFE/ NGB B8 1o 9 B Bl O FUET R A
BRELZ RI1WCTR T, Wihb il Kiypse
T, MBEEBEOPF REIFE0GYHTIE T H

Radiotherapy for Stage I Non-small Cell Lung Cancer
Kotaro Gomr*, Masahiko OcucHI*, Koichi MIcHIMOTO*, Toyoaki Aizawa*, Jun FUKkupoME*, Takashi

Y AMASHITA®

* Department of Radiation Oncology, Cancer Institute Hospital, Tokyo
* R AT ERRREHRIEER (T 170-8455 HFEITEEX Rihi& 1-37-1)

- 156 -



— 710 —

#1

H W :62%8%

B (TH3) JE/NHERERERE S 3 5 TRGTARIE IR A AE

EETE(%) FREFE%)

EE ERS FmthE A% IBEN%) #0fi(%) SCC(%) MfRst(%) 3 5&E  3E 5
Cheung? 102 72 33 57 10 25 35 16 44 27
Dosorets® 152 74 29 41 27 11 10
Graham® 103 67 31 59 10 48 28 13
Haffty® 43 64 28 72 53 36 21
Hayakawa® 36 19 81 53 22 42 23 56 39
Kaskowiz” 53 73 38 62 60 27 19 6 33 13
Krol® 108 74 47 53 34 31 15 42 31
Morita® 149 75 40 60 50 34 22
Noordijk'® 50 74 50 50 40 33 17
Sandler!? 77 72 32 68 57 16 17 14 22 17
Sibley'? 141 70 54 46 52 43 24 13
Talton'® 77 65 3 75 22 84 21 17
Zhang' 44 57 14 64 22 64 20 55 32

SCC : squamous cell carcinoma

[k 15) Sibley GS. Radiotherapy for Patients with Medically Inoperable Stage I Nonsmall Cell Lung
Carcinoma. Smaller Volumes and Higher Doses-A Review. Cancer 1998 ;82: 433-8. & h —ERck%)

2970, ZOIMEDE L H, FROFRED
0N EDEFERRCLTBY, £21A
HE DB IBHOEENT N, 36120 <ID
DOBE WX TS DES b FE T
5, 2o DEREEIL, MBLOEED
11~43% & BRI DS, % TS ST
LEDI DT T 5, KEBIZE-T, |
HD 5 ELEBFERIZB L Z 15~20%TH 3,

FHTHAE SRERIIC X 2EV LS VDI
ML, BETERGREREEITERESH AW 2
LTz, IEEHE & LA 2R
WEEEREYT %, Naruke 5 O#HE T, B
PRIEHEE TINO 0 24%, T2NO 0 32% 345 H
MBEMITI L D ETEHTH 5 729,
Martini & IZEERBEAS TEHTH - 72 216 f
D DB 3T%H, FHABFERCIT LD ET
W THholmREL TV B, 7z,
Lung Cancer Study Group (LCSG) #37-
To BTk & ER 5V D L EAER C Ginsberg

5, EERBEH TINO D > 5 25%Z it
upstaging WEH SN LFREL T 518,

2) FRETF

% OWFRT, BEY A XBPFELTERRE
FTHhBEREL TS (B, HED 10
fizk s o OFEFI % £ & 7z Morita & D%
T, BEE4cm KOS5 ELETFRY
WU THo7zDW L, dem P ETIE17%
TH-IzE LTS (p=0.048)%, & 7,
Krol 5 I3 [EBEE 4cm K5 D 3 FERBEEEF
BN LY THo et l, 4em AL ETIE
BRTH-oTeFHEL Tw b (p=
0.0005)®, T1 & T2 D8 T, Noordijk
B 5EEFERTTI N 2%, T2H15%T
HotzE LY, Graham & b 5FEEFERT
T1H329%, T254%TH -7z (p=0.01)
LEREL TWBY, ¥72, Dosoretz & DL
TH2FEREEERNTL TY, T2 T

- 167 -



B Hg:200348H1

0% THo1d —HT, BEYAXIZTEERE
BRTFTRErolct T amEbAGN
%)5)12)13)D

BB RN CR R EERENEER
FHRET L TE2HRED L DA SNED,
CHIRERBEROEENS DL L8 EDE
BB EFEZHN B, Sibley 53 TR T
LD S FERIRETFEN IR, £
DO TIZ 25% TH ol EHREL T
w5 (p=0.008)%,

£ 7z, T (705K K ) 1F Kaskowitz

%= 2 1SR/ NI o 5 B A X
S Bl AR ERE (FBilo i F50)

e 2ETFHE(%) JFEREFEE(%)
T1 T2 T1 T2
Dosoretz¥ 55(2)  20(2)
Graham? 29(5)  4(5)
Krol® 35%(3) 11**(2) 40*(3) 13**(3)
Morita? 25*(5) 17**(5)

Noordijk'® 26(5) 15(5)
Sibley' 29(5)  30(5)
L EEE<4cm
= EBEE>4cm
[3z@k 15) Sibley GS. Radiotherapy for Patients
with Medically Inoperable Stage I Nonsmall
Cell Lung Carcinoma. Smaller Volumes and
Higher Doses-A Review. Cancer 1998 ;82:
433-8. & 0 —EBEEE]

— 711 —

578 X FSibley 52 OFRETRIEEL T
BRFLEENTWS,

3) BHER

BEHRAELROBEHRERIC DOV TR IKETR
T, HfR L, BEZOMOZTLEBIERE
DHFIREED 2 L%, Fiz, HECE -
THREOEESTMO Ak, £ OREAVNE L
2ROEBERET 5, HAHREERERICEINE
FEETHEERE &7 30~80% L, RIBE
O = BHE (19 10~40%) L D&V,

—7, SEHRERORBFEREIIEL,
LCSG D17 - 7 BRR R O & T3 #E/ N F
MEED JS PR TS 189, IEYIRREELS 6.5%
TH-o7®, %7z, Harpole & DRI TS 44
Blhisg o 1 #AFE/NBRaE O BT 1
% EBIFTHB9, Lini->T, HKEHRE
B LS RRARE & OREDE, RFTHEIEED
BWIZL2EIAPREVEELOHNS,

4) R E

BE5RE L RATHEZES L O4FE & O
& Matd %, Kaskowitz & 1% 65 Gy K il
TRERMBEESNUY THo>7zDICxL,
65Gy BLETIE25% TH oo bl L Twn
%7, [E#k iz Zhang 5 O & T, 55~61

R 3 TEEE/INIRaiiRE 3 2 GRS R O B AT

EEEE CEREZD %) (%)

E-2 & BRER (RATEREDH) (%)
Dosoretz® T 1 30 (28)
T2 80 (77)
Haffty® 39
Kaskowitz” 49
Morita® 44
Noordijk'? 70
Sibley'? 27 (23)

9 (6)
40 (33)

(12)

28 (21)

- 158 -



—712—

Gy TORFMBHEENI6%TH >0 izxt
L, 69~70Gy TiZ 18% TH -7, Dosor-
etz 5 DIMETH, WGy R CORFTER
EBE0%THo7eDIZRL, 710Gy A ET
3% TH-723, 2L THRELENZ 3
ZEIE-T, BEREREFEDOWERT
L7 (p=0.0143), Graham & i3 % % & %
#ric & - TR ES# (TDF) RF258
BELxTFRETFTCHZ L E2RLE (p=
0.002)%, %7/z, Sibley & b HEBENTIC &
-, LVEVWREVEIFIEHERLGESE
HPHERFTHBZ L E=RLI (p=0.07)12, Z
NoOWMEEF DB L, FERD60~65Gy
DIBENI LT, 65~70 Gy BAED & b Ews
BMEEREHT LIk -, BAEIEEZES
FUREGERSRET L LEZ NS, &
TenFhomETH, FEENCES BESE
KOBEMZTWwEINTWnSB,

b) BEEYEF

T HRFE/ NIRRT o X 9 2 iR e R O IR
SEFICEEL T, BEMERAVERRSIC T B HEIE Y
o%E (RS & OB ~ o F IR & iR gt
Braeo 2 hBHIZOWTHRANT %, Oda
5, CT THEEY ¥/ HER2TD R WE
o T1EBCL TY > SEEm 217
V>, BEMMSERUSEIR Y oo NETEERE DR B R
LTWwad, Tt 3 tREEEETIE
15%1Z, BRIETIE 259% W BE MR B 2330
HoNTWBE, iz, FHEOREEBRS
IR I & 2 upstaging RETAR L 7- & 5 @
24~379% T 51919, '

—7 T, Krol &34 » Sf#i~DFp5
RSN TTh B o o0y, B VSHiD 5
NDEHEIF 3% TH -7 £ LY, Sibley &

H M:62%8%

BRI TR ThH oz EREL TV BEY, &
7z, Hayakawa & O TiE, FHRE%Z
fThkhrolz 26 fEFIH, HEHE) > FD A
~NOHEFIZ1ED (4%) Tho 9% L
L, Morita & 3588V >/ SEi~ DO FEHRIER
21T o 1-ERIT, BEBEL LU 5 E4
FEIRZEL EHEL TW 3%, TL2EY)
KX FHRE Y 47%, = L 5831%
(p=0.019), SFELEFRIFHEFD D v
31.3%, 2 L214.9%TH - Iz (p=
0.022),

D XS, THIFE/INIERTE 3 2 )
EHRBBEOBHNE 285§ 5 & H, KEHwo
32t 3BEBEATCTHETH 2, L L
Sibley 1%, WETHRIGFROXNIE & 2 2 EHFIE
EHEZ S & 2 FITREFINE {, fRmsE
DOEENHBNE W L, £ AEHEOEE
W& BB R PRER T EOFEERD
a2 EET 5 &, RATOADREEE T
W ERRT W 59, i T id Hayakawa
59, Cheung 52 b FFIEEFOATL W
ET BRAROHE Z1T> T3,

IEEFDG-PET OBHFic kb, BEEED

EHoERNZEOALR ST, RER2ENICD
WTHHFRESHRE SN T35, FDG-PET
BHEBORBZHICE W TRED
80~90%, R WNYLL L L CT Iz kb
L TEHI T 52929, MacManus 5 1% Ff
ARED 7z W IRETHRIRE DX R & 75 > 72 153
FEGNZ PET 21T, 22% ORERI BETEF O
TERBHBIW 25 Tz LR T 052, 544,
L #AFE/ NIRRT o 3 2 IR 81 & UV
EHRBEIC B I 2 BEF 2 0RE T 38K,
CT?#IT%L PET DRENEELEZ - T
Wl ETFEaNnS,

- 159 -



