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Fig. 1. (a) External form of Acculeaf
@ and (b) leaf configuration for a
bank.

Table 1. Leaf scaling factors for installing mMLC system.

6 MV 15 MV
Geometry Film Geometry Film
data data
Upper leaves 1.565 1.559 1.565 1.549
Lower leaves 1416 1.392 1416 1.384
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Fig. 2. Leaf configurations of open

(left) and shielded (right) beam
for transmission dosimetry using
ionization chamber.
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Fig. 3. Calculated and measured dose (cGy/100 MU) for 6 MV
and 15 MV x-rays at fixed SSD=100 cm.
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Fig. 4. Calculated and measured dose (cGy/100 MU) for 6 MV
and 15 MV x-rays at fixed SCD=100 cm.
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Table 2. Measured mean penumbra widths (distance bet-
ween relative dose 80% and 20%) in cm for mMLC shaped
fields at the depths of 5 and 10 cm and SSD=100 cm.

100

Field size 6 MV 15 MV
(cm’) d=5 cm d=10 cm d=5 cm d=10 cm
1x1 0.31 0.32 0.37 0.39
2x2 0.34 0.37 0.45 047
3x3 0.35 0.37 0.47 0.50
4x4 0.35 0.38 0.47 0.51
5x5 0.37 0.42 0.48 0.54
6%6 0.38 0.45 0.50 0.53
7x7 0.40 0.47 0.49 0.56
8x8 0.39 0.45 0.47 0.53
Calculated
= xlem’
e 2x2cm’
A 3x3cm’
v 4x4 om’
o 5x5om’
o 6x6om’
A 7x7cm’
v 8x8cm’
—— Measured

-6 -4 -2 0 2 4 6

Off axis distance (cm)

Fig. 5. Beam profiles for mMLC fields of 6 MV (a) and 15 MV (b) x-rays at the depth of 10 cm in SSD=100 cm.

Fig. 6. Photography of exposured
films for closed leaves of one (a)
and two (b) level. Dotted lines
were used for evaluation of leakage
and transmission.
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Fig. 7. Film dosimetry results for leakage and transmission of mMLC in 6 MV and 15 MV x-rays. (a) and (b) are horizontal beam
profiles at the 2 cm upper region and central region described in Fig. 4.
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Table 3. Average transmission and leakage of the mMLC
leaves for 6 and 15 MV x-rays.

Single level closed Dual level closed

Film Chamber Film Chamber
6 MV 5.95% 6.58% 0.27% 0.51%
15 MV 7.29% 7.35% 0.60% 0.56%
B3t A%l ot Fake rdel FFge AR &
A7 ze} A et 253 Aelde] 34 A &
AA 7skerd Fz=7 7 ghEAN Fabgat FAE9
FEhe 42 AR 0E QAsheleh 6 Myel) v At

O

of| A <do]
0.57% % 2ol
Jek o2 2 Holu), Wi

2HE ul BEA AL 27 02795
o3 Qe ol A Aol A
o 9o Fahgol 19 v A%

f
R

‘?‘3}%% ZAA R 128 7}A Aolt}. o] = o] Lol
7hshd R Helge] SAANT} o] IAE K &
TS & g Qi whebA] B dFellA = AR 34
AIE A=FARS 712AEEA sk
TE 3 HE

WAATFEEo 2 FU Hx Y% Acculeaf?] 7155
3ted o] F21H S-S 2AR AR X BAIZA 2R
7he 13 AREA S F3Eeh WA Acculeafel] tH3t
29 ZHellA mMLC efel ZHgol qﬁoq Qokslo]

AASAer B Aol AXA R 5 YEE LS

_48_



(leaf scaling factor) 5ol thal] AWl o] & AA s3]
A EAGA 2819 M ¥ 6 MVl 15 MV x-Aloll
3],04 ul\:rcﬂaloﬂ ﬁlg_—‘;l— Z}E(Z%O]ﬁ%k%, H‘JZTUEE, %
HelAhE FAsglon] Zulo) o) AstEl 4 SSD Bl
ScD 220l o Ak 43k vlsaehslet. 2 )
43 20l e AN ofel 4 L0% ol
2 ANYT U % Yeleh R EE 0AE Hel AL

A 1x1 cm2°ltﬂ 34 SSD 2719 A% 15 MV X-HOM
Aol 2% =7 H7tEIg e, 314 SCD =719] ¢

MV x-AollA 1.5% =4 #H7kE ok 2 z=AHQ 78‘—‘%
o 4ol 7| wlRell Al A2A| 2A] Eon
Z o|g8t oA+ B} £ttty & 4 ot wEkA o
2 23 Aol wE vhel 9= 437, TLD ¥ oldl 4%

A% Agelel 24zke el Frehn FAY Ae
EEEESE

=<

4
p

—r

¢

OHAE

AL 5ol ALASE Helstol T4

M2 Aol 3 Ao g Az},
mMLC ZAPHel gk Hh5d& 6 MVe] 7 $oll =44
o oJEsH A 0.32~047 cm S, 15 MV 7%l 039

~0.56 cm MY E H7tE 9k o] A= SSD=100 cm Y
Zol 10 cmollA €] = o] & 718l TAE A g3}
o SAD (source to axis distance)=100 cmol] <33}, SCD/
(SSD+d)=100/110=0.91, Z, SADOI|A] ¥F-&edo ZAA o &
6 MVoll4 029~043 cm M9 23 15 MV A$oll=
0.36~0.51 cm HY &2 H7l=c).

o] ZA3}= Bucciolini $(2002)0] £ =u mMLCE =
At vkg- 0.28~0.33 cm (SL-75 Linac, 6 MV)e] ZA3}e}
0.1 cm oW E dx|&c}'?

a9 Fael A st BEE4F A s mMLCol
2 6 MVS 15 Mvell el 247t HiF 55% 9 62% 1|3
037}4 /H = 7I-7L .d-?(- 6279]— 715% 2 %7}549};}. EE‘Eﬂ-
Ae3hs o] &3t Fatet FA9 SAATNE ol diste
6 MV} 15 MVoll tHall 242 HF 6.6%St 7.4% 2 7= S
o, AZol A= 7 ANHA | Hall <F 0.5%= 7}
=k o] k&2 Direx AllA AAsHE 3 7% ()
u] 0.5% (7:12‘5),/], JA],FH og ol;q*],_ﬂ Qo) o\:t], 6 MV X-’ﬂ
9] 73 Bucciolini £(2002)0] R332t 5% (5+&)9} 04% (3
HIE TAFoR AXe

m3 (BrainLab GmBH, Germany) mMLC2] 7-$-oll 333

oletzel : M20d M1S 2009

Fog3 FAES 19%9 28%2 Hadnt gEd,!’

Acculeaf®] 7390l A X84 xeledde tjiioe] A

o\}l-

9] ool &l A= 7] wlFoll Acculeafe] BA=Z2] X}
slo) vt Eabgelea & & vk

ol g3t 2 A& kol AT mMLCe] SAE
3 4 gdlem, thakdt =71o) ek AvjAleke] e &
3lo] X BAPALH 9xHOE AR o Z Y3 4
glgic), 28RN B =2

Aol whiol F3

[

LRy

i

O

o] W& s =7l i3t H

f58 L8

ol AAl X &A%l 3k mMLC =

[

Aml s 2R 2AUS ol QAL A

&9 B7PE

10.

11.

_49_

. Benedict SH, Cardinale RM, Wu Qiuwen, et al:

. Initia Ltd:

. Furhang EE, Hanley J, Chiu-Tsao ST, et al:

sylofof & Zolt.

&

O
rek

. Van Dyk J: The Modern Technology of Radiation Oncology.

Medical Physics Publishing, Wisconsin, USA (1999), pp. 589-639

. Kubo HD, Pappas CTE, Wilder RB: A comparison of

arc-based and static mini-multileaf collimator-based radio—
surgery treatment plans. Radiat Oncol 45:89-93 (1997)
Intensity
modulated stereotactic radiosurgery using dynamic micro—multi—
leaf collimation. Int J Radiat Oncol Biol Phys 50(3):751-758
(2001)

. AAPM TG-45: AAPM code of practice for radiotherapy

accelerators. Med Phys 21(7):1093-1121 (1994)

. AAPM TG-53: Quality assurance for clinical radiotherapy

treatment planning. Med Phys 25(10):1773-1829 (1998)

. Initia Ltd: Acculeaf Operational Manual Rev. B. Initia Ltd,

Tigva, Isral (2002)

AccuSoft Technical Manual 4.1. Initia Ltd, Tigva, Isral
(2002)

Clearance
assurance for stereotactic radiosurgery and radiotherapy. Med
Phys 29(1):45-50 (2002)

. TRS-398: Absorbed Dose Determination in External Beam

Radiotherapy: An International Code of Practice for Dosimetry
based on Standards of Absorbed dose to Water. Technical
Report Series No. 398. IAEA Vienna (2000)

Bucciolini M, Russo S, Buonamici FB, Pini S, Silli P:
Dosimetric characterization of a bi-directional micromultileaf col-
limator for sterotactic applications. Med Phys 29(7):1456-1463
(2002)

Cosgrove VP, Jahn U, Pfaender M, Bauer S, Budach
V, Werm R: Commissioning of a micro multi-leaf collimator
and planning system for stereotactic radiosurgery. Radiat Oncol
50;325-336 (1999)



Hesl 9 500 : mMLCS] QI42At
Commissioning of a micro-MLC (mMLC) for Stereotactic Radiosurgery

Dong Hyeok Jeong*, Kyo Chul Shin™, Jeung Kee Kim™, Soo Kon Kim®,
Sun Rock Moon*", Kang Kyoo Lee*'

Department of Radiation Oncology, *School of Medicine, Wonkwang University, lksan,
"Dankook University Hospital, Cheonan, TDong—A University Hospital, Busan,
§Kangwon University Hospital, Chuncheon, linstitute of Wonkwang Medical Science, lksan, Korea

The 4 bank mico-MLC (mMLC; Acculeaf, Direx, Isral) has been commissioned for clinical use of linac based
stereotactic radiosurgery. The geometrical parameters to control the leaves were determined and comparisons
between measured and calculated by the calculation model were performed in terms of absolute dose (cGy/100
MU). As a result of evaluating calculated dose for various field sizes and depths of 5 and 10 cm in water in
the geometric condition of fixed SSD (source to surface distance) and fixed SCD (source to chamber distance),
most of differences were within 1% for 6 MV and 15 MV x-rays. The penumbral widths at the isocenter were
approximately evaluated to 0.29~0.43 cm depending on the field size for 6 MV and 0.36~0.51 cm for 15 MV
x—rays. The average transmission and leakage for 6 MV and 15 MV x-rays were 6.6% and 7.4% respectively
in single level of leaves fully closed. In case of dual level of leaves fully closed the measured transmission is
approximately 0.5% for both 6 MV and 15 MV x-rays. Through the commissiong procedure we could verify the
dose characteristics of mMLC and approximately evaluate the error ranges for treatment planning system.

Key Words: Radiosurgery, mMLC, Commissioning
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