CHEHHARMX| 28H5|R| H|283 M 1 2, 2016

T8 MPIZZPAE KR A HTE HYo T2

=L | L ==
MR He} A

SN M| ZEYANR|R Al MBE Hsto| M2 CiSe|Ho|E{Q] Y| YIRS sz MM 7D} CieiZa|n| oy SaiH Mg £
Msto] CtdZ2|o 0|5 2| MM S Hotsl A} siCt,

Millennium 120 MLC A|AEIO| EHAHE] M317127|0] 6 MVQF 10 MV XMOZ 2 EHE10| 210 10 cmofjA CC13z} FC-65G Mz2|8+S 0|235t0] M
222 200, 300, 400, 500, 600 MU/MINSZ Bi5HA|H MESIE 0171241} CHoiZ2|H|0|E S 42 EX 3511t
400 MU/min2| MZkE 7|Z2& 200, 300, 400, 500, 600 MU/MInSE MBES HAs 0] MEkst

-1

SIX 017124 22 X5t A1} 6 MV A 242t
7259, -1.89, 0.00, -0.58, -2.89%2| X}0|7} LIEFtD, 10 MVOAM= 2424 22 52, -1.69, 0.00, +1.28, -1.98%2| X}0[7} LIEFAC, CrHiZ2|mH 0]
Bl it 5E £ SR X2 25 MZE0IA 2 £1% O|LHO| HelZ ZH=UCH
& o7 SN MI|IZELAMRIZ Al MZE Hatof tisto] CiZS2|H0Ee] MBS 2t Fop|+ HelE ¥ PEF ACt ME Hislof

o
W2tA ChZ2|o|0lE 2] FaiA|2] Xto|= 0|o|3YX|g, MSIHAZIAL| Kol 2 A2 SHA
oz MES HE5IH S0l ME=s Mo B2 JBS 0[XEE X2 S0 MFES HetAZIA @ A0l HS gﬂ%} SARIR|Z O]

2t A= ECE,

=

Z 2FoI5Lt, LL}EW =
H

SAZ0| 1 7| ZHYANAIE, MR, CleiBelnjole| S2A %, HYE

T

gluole] o] 93] Bl Srof HgL Tl dgs= A%
of & dFE vIAA A0 w5l E 2|53 Task
IS UJ]O]EJ (multileaf collimator: MLC)S o]-&3}a]  Group 142 EILAJ(AAPM TG-142 Report) ol|Al & HARI A

A

rhu

71&e] At ]Zsﬂ HR}HX]EGD conformal therapy: 271719 A= a2 gdZe vl o ol 93
3DCRT)XE.th 751/\ sl 2k At xz3F  (leaf position)e] AT o] &i(leaf speed) T& A
= /‘ﬂ7]§Zequc}*}ﬁ7<]§(intensity modulated radiation ~ AstES Bkl Itk o] T Fof A= vk v o]

therapy: IMRT)E X ZAE 9] A4 H7P7) v T3} B o] A =FehA g1k (dosimetric leaf gap: DLG)e| w2} ¥
o A AL yol Ziv)sh meke] Hxel S EERY chgZelelele MRSt a0Ae A %
]

HAAEE T2

mshﬂoﬁngﬁJ}m—m

NYREE AT 5 Q= Aol QAU v FA B2 Aloke] PgRElel tZelmlolg o shAe] 744 9]
2(fluence) 2 AMFRIEZE WA= 502 X8 d WA} o] 7tHo g Ao MF Alske] whdE 4 =
A 227 S X2 8l e Zrlrhultea] o] X BA YAz o] e 5= Al Hoj ). ofuw) H et
Folzjof 3t} 0 oA Yol HHstE PRz oy @Al HEA ABAGA S G AL
Zalole o] oJ3te] FAEY] wjFo] Andoz gz AolE 2T Lee 79 A7 AT EH A8
Yr|2E o] FA9 e A g4 489S o A
ErEoeacn g B MIOHNLANIIE el 277 2K Ao elsten, Sule N
M MFA| ST 2R 2 20, 561-712 2477 o] Jede] mE g Akt Fad o
ey o duba AFeYT, AV 2SS 27T

E-mail : 22444@cuh co kr



CHetARMR| 2

8t5|%| 2016 ; 28(1) : 47~55

R

Ry

=]

pus

e EERERIEEP ERP R
534 %’MZM 1.0 mm FHol7k LSS 1] 57
719 A AsA YA A ALRE Aol

30.8% 2ol Yehlitiar Ar3keit). Rangel 508 5
5 A7 22D A5 A E A 0.3 mme] ok E 2]
B o] 9] zpololl ¢ CTV(clinical target volume)”}
20e] Ao Ao HTha wsheich webA Aeke
LA YT e} e
HT A7 Z2EdRAPIA =

I )
O o & Hr o

fl

ok
o}

A

o] o} o g,
357} Bolol weh A= o

Nl SFRAL A ABYE frAskEd ofeleol 3l
£ Bl ABALE Fol7] e 2N QIR A

B9 A5t N 7sle Ao} vty ASES =0l
Hi e veole o] £t S7kek=tl,"” LoSsaso 5
2 FAGFZ eI ol &= ZA A4 MU(monitor unit) 2]
wWalo] wal EAThAZ e olE o] 2%} Watthy A

3k, 3 sliding window 7|5 Aﬂ7] AP 2| 2 ,]
B g2 evlolgrt AAgto g FFolnR ¢lojo) A
FE st o5 v ElolE o 7ETY #A TR

A

T_.

SDD 110 cm

10 cm depth I "

Gantry

MLC

Ion chamber

Gap field

Closed field

Fig 1.

Schematic diagram for a dosimtric

Phantom

leaf gap measurement using ion

chamber,

MLC Bank B MLC Bank A

Fig 2, Schematic diagram of the completely blocked MLC field with MLC bank A closed and MLC bank B closed.

48



Q1) 917 Q2] o7t g Aoz
wer] FA A7|Z2AAR A 5 Al

oz evlely o def SAE

7} g Z 2ol FH A4 (transmission factor: TF)<] ¥

we)

s} w3l daevole el 43S Brtstad o
i,

ERR
155wy

Millennium 120 t}gZg|vlo|E]7} F2te A7)
(Clinac iX, VARIAN, USA)E ¢]-8-3}¢] & #HE] (Calibration
Phantom WP1D, Scanditronix-Wellhofer, IBA, Germany)
o FER37} 0.13 cc?l CC13(IBA Dosimetry, Sweden) 2
2 &7 Fa25 97} 0.65 ccql FC65-G(IBA Dosimetry,
Sweden)d 2] g-& AL Al (Dose 1, Scanditronix-Wellhofer,
IBA, Germany)el| ¢143}%it}

A=A o M T H7EA g (source skin distance: SSD)
£ 100 cm©o 2 AAE}L, B FHFEH 10 cme] Zlo]ef
2 3hs AR A AzALA AEg sliding MLC 2| 2418
<= o] &3t AFAANAS SHs L, 9 A
(open field), &3] ZAA(closed field) x| 24| 8S o]-&3}
of FRArE SAE 1 H 1]

==
T=

2. M

I

A2t 0t CiF S| 0] FopA|4 Al
ZAPE 10x10 cm’ol|A vhgZelrlolE = WA o] =

A EE Zol Ao XFO.Z -60 mmol|A] +60 mm7}A]

120 mmE o] §sH dvh. AFeAJt4S d5317] 9
3 AP 10x10 emellA] 5 = 95 Tz v olH

Rto 2 ZAPAS B9k wlo] Wl T Rrast RipE g5
SEACH[ZE 2] f3F o] A= FRbol b4 2, 4,
0, 10, 14, 16, 20 mmeo|A A HE 2 o]Fale] S
Reft& S350 o] e St (A U= 293 v
Zejvloly Rl FahgFe] BHEU(R)S 53 (4] 218
sote] A A(g ol whe R FAEE F5skln (4 219
oL A 1201 chiE el o)} ol Bk
% 71elg on) gt

«

49

of | S5 M7 A2 Al MRE Halol 12 NS Hal 24
Rra+ Rrs
Rr= —————— -—--—--—--—--—--—-- - [ 1]

RrB:

glmm]

RoT = R~
&l 120lmm]

)

---------------- 4] 21

=
hml

s

Rer: Tri 2 elw o] £3|5e} 4747 9]
glmm] : G+

7} 47H4 withe] WAZE(Ry )2 ob ek o] T3}t

&

Rg' = Rg- Rg,T —------——mmmmmmmmmmmmm oo (4] 3]
Rg: Wo] 2AbE= Fetell b4 o] 2.0, 4.0, 6.0, 10.0,

14.0, 16,0, 20.0 mmol|A] 43

5 Al

g &wg o]Fdte &

oje} Ze o2 Ry 9}
53t alF AR A= 7]7]
Stk [ 3]

wgk ggZerely F3HA S
field(Bank A, Bank B)olA] &%3 4
open fieldo| X &7k M= ghe] =M o}

o]-&3to] AlAkat it

s

Da+ Da/2
open

MLCrransmissionfactor = X 100(%) T [}'\Jy 4]

= e vlolEvte 2 A}
Hgo] A%
thdFeHl ol vre R AL
o] Hrfj

3ol wp2 AestH
A7) Sl AxA SANFS
% 400 MU/ming 7|22 247t AFE
500, 600 MU/min® 2 WaA|# 217}t
o} BE AL Ao Mgl 334 5

A& AL, VarianAtol|A] A F-8l= HAE vlgo g



CHSHALMX| 2 85| K| 2016 ; 28(1) : 47~55

Table 1, The difference rate of dosimetric leaf gap value in according to dose rate variation

(reference dose rate 400 MU/min) (Unit: %)
Dose rate (MU/min)
Energy
200 300 400 500 600
6 MV -2.59 -1.89 0.00 -0.58 -2.89
10 MV -2.52 -1.69 0.00 +1.28 -1.98

Table 2, The difference rate of MLC transmission factor in according to dose rate variation

(reference dose rate 400 MU/min) (Unit: %)
Dose rate (MU/min)
Energy
200 300 400 500 600
6 MV +0.49 -0.38 0.00 -0.48 -0.48
10 MV +0.36 +0.02 0.00 -0.41 -0.64

Table 3. Dosimetric leaf gap value for comparison of the CC13 chamber and the FC-65G chamber at different dose rate

for 6 MV and 10 MV X-ray beam (Unit: %)
Dose rate 6 MV 10 MV
(MU/min) CC13 FC-65G Difference(%) CC13 FC-65G Difference(%)

200 1.648 1.596 3.20 1.717 1.754 2.15

300 1.642 1.625 0.99 1.714 1,749 2.08

400 1.675 1.655 1.19 1.741 1.782 2.33

500 1.673 1.638 2.09 1.759 1.809 2.82

600 1,592 1.642 3.18 1.704 1.749 2.63
Average 1.646 1.631 2.13 1.727 1.769 2.40

Table 4, MLC transmission factor for comparison of the CC13 chamber and the FC-65G chamber at different dose rate

for 6 MV and 10 MV X-ray beam (Unit: %)

Dose rate 6 MV 10 MV
(MU/min) CC13 FC-65G Difference(%) CC13 FC-65G Difference(%)

200 1.424 1.413 0.76 1.633 1.622 0.64

300 1.407 1.406 0.07 1.621 1.623 0.10

400 1.410 1.413 0.28 1.622 1.622 0.01

500 1.405 1.404 0.10 1.612 1.618 0.41

600 1.410 1.400 0.74 1.604 1.618 0.91
Average 1.411 1.407 0.39 1.618 1.621 0.41
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Abstract

Analysis of dosimetric leaf gap variation on
dose rate variation for dynamic IMRT

Department of Radiation Oncology, Chonbuk National University Hospital
Department of Radiation Oncology, Chonbuk National University Medical School, Jeonju, Korea

Yang Myung Sic, Park Ju Kyeong, Lee Seung Hun, Kim Yang Su, Lee Sun Young, Cha Seok Yong

To evaluate the position accuracy of the MLC, This study analyzed the variations of the dosimetric leaf gap(DLG) and MLC
transmission factor to reflect the location of the MLC leaves according to the dose rate variation for dynamic IMRT,

We used the 6 MV and 10 MV X-ray beams from linear accelerator with a Millennium 120 MLC system. We measured the
variation of DLG and MLC transmission factor at depth of 10 cm for the water phantom by varying the dose rate to 200, 300,
400, 500 and 600 MU/min using the CC13 and FC-65G chambers,

For 6 MV X-ray beam, a result of measuring based on a dose rate 400 MU/min by varying the dose rate to 200, 300, 400, 500
and 600 MU/min of the difference rate was respectively -2.59, -1.89, 0.00, -0.58, -2.89%. For 10 MV X-ray beam, the
difference rate was respectively 72 52, -1.69, 0.00, +1.28, -1.98%. The difference rate of MLC transmission factor was in the
range of about +1% of the measured values at the two types of energy and all of the dose rates,

This study evaluated the variation of DLG and MLC transmission factor for the dose rate variation for dynamic IMRT, The
difference of the MLC transmission factor according to the dose rate variation is negligible, but, the difference of the DLG was
found to be large, Therefore, when randomly changing the dose rate dynamic IMRT, it may significantly affect the dose
delivered to the tumor, Unless you change the dose rate during dynamic IMRT, it is thought that is to be the more accurate
radiation therapy.

Keyword : IMRT, Dosimetric leaf gap, MLC transmission factor, Dose rate
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