oA ol 21, No. 1, 1998

YA A

o
OB
ux

S0 &AM Multileaf Collimatore]

#elet 1

- Abstract -

Principles and Applications in Multileaf Collimator for Radiation Therapy

Kap Soo Chung
Dept. of Radiotechnology. Seoul Health College

A conventional treatment machine shapes x-ray fields by a set of dense metal collimators(jaws) built into
the machine. These collimators are positioned by the therapist using hand controls in the treatment room. and

usually remain stationary during treatment. The collimator jaws of treatment machines produce rectangular

beams. Conventional beam shaping is accomplished through the use of a combination of these collimator jaws

and secondary custom beam blocks attached to the accelerator beyond the collimator jaws. The jaw positions

for a particular field can be retrieved from a computer.

One application of this increased capability is replacement of beam blocks for field-shaping with the MLC.
There are three basic applications of the MLC. The first application is to replace conventional blocking. A
second function of the MLC is related to conformal therapy, adjusting the field shape to match the beam's
eye view projection of a planning farget volume during freatment. The third application is the use of the

MLC to achieve beam intensity modulation.

The aim of this paper is to provide basic principle and to state fundamental concepts needed to implement

the use of a multileaf collimator in the conventional clinical setting. The use of MLC field shaping is likely to

save time and to incur a lower operating cost when compared to the use of beam blocks.

=2

T

I. A

AR ARel deld Fosor @ e AR
PAA ZAZ AR RN W FAE ALssE

Rolth, dwAoz WAH ARE A&AdE FP2Y
o} 718 PANOEZ RE Adss) A% awd B
gt BEst 5o 34 2AWHS 239 A A=

€ A&7 Yoe W2 oHE ZedEHS ¢

T cerrobend T2 EZo] o&] thdd el xAlHe
S0l AT AA e XNBA o B¢ I =

AFRE ZFAIZ 7] el Zzhel ZAMHG) i M=
EEL Aol st HAZE] At

Multileaf Collimator(MLC) & T 9] leafZ o]l F o3
collimating system 2.2 Ztzt€] leafo] FFEI 93 =
Fog Aolxo] AFHEEHT A&y BT FeE
ZAARE UHE £ Qe Aol oI MLCE %9

i

.

MAE7 Boes 7129 wWALE A JoA
qAstd g9 EE&A4E TdAIFIE d
= AHE5Y A, ALE, BE, w7 59 AL
HNAd B otz FALE AHEES A
71 SHAANZE LAY F Ut 53] (HEE
L4 FFL o) &a=d & 267%. F4 13.3%. Hl
B2 50%, NHEE 0% 59 A3 FEESE oFolA
Aol FAdAre Ay A& 9@ /A 2EHE
g 2ol MLCe) Mdz o]§o] F7t3te FAolth

1906)d Robinsohn $¢| &8 ¥WALA 7] 7]l MLC 7
W€e 2oz ALs ¥ 1959 Gscheldlen S0 WAtA
AE LY MLCE Hsgdck ¥ 1965991 E Takahashi
7t leaf & sH9] Zo| jsocenterd]l FHAl 48cm? 9% 9]
%271 AMAE MLCE Al zste] Jabol AHgstgdt? 1
A 2719 MLCe F9 s Er ol WAl g
Q) 2olx Rargct?

local control&
¥ =g
h=4

=
=3

a&
v

_24_



A FZZG(CT) ol 27138 9 (MRI)
=3 AFEY WA wat gA4S 33
A -4 7NEY WAA Xgo v AAR
o ¥ AdzH WA FE HasE
38 Foko diME YT FAME
g 4 e 339 YAZFAHE(3D conformal therapy)
7F AAEEEA MLCZE 2ol 42 Anj2 AL 7
Alztetgoh, =3 3z XNEAFe ¥H3I treatment
delivery g 34 A& A7F F4d 2ad= MLC7
A AL dae ALHAGY
B =82 MLCY AME-& 98 71242 Mds) 7&x,

2 r2 ol e of

ru
N

MLCel 9§ ZAlHS HJAFRE, XE7|59 wdd o
2 oMY 98 5& T FSAT
II. MLC9 Ad3 EA

1. MLCY| JIs

MLCE o3 Zo) A 712 F23 715& 7HAX
Ak A WA= J1EY BES dASE AoE ZAY
9] el digitizerol 98] AFEE HAZ HAHo] A
7t&7lo A49 AFEE leafe 9AE Aol T H
AL QAZPARS ssoax AR e Wa

o SR HAIAE RAMElY AEEAFE Fole FA
2L AU 2537 Y3y 0131 B”E}l
Hie FHE upet ZAHEE BED o 9
WAMA S ZAMGIL mpx|gto® MLC%
intensity modulationg AW + Y&,
ZAMA] leafE ZBEA JFAHA EAAA
FYPFoZN o ZEE A Mg
e Aol
MLCE A&t ¥ B2 =
T o0s BT ooz ¥ B d Ao "o
478 & Atk T3 A8A] &2 setup A7
< Aty ZAMEL JHE WME A7 3T F o
o A g F28 A% st AUk 18y
MLCE #3g 7t&7l= ol 7i& 78 AER 9 &3
Atole] Arst #x AA BAANE FaEAste BHole
Y HWol opd zAIH A Eo| Aleko]l Sltk @A
MLCE &% 48 71%71& A F¥se A= Philips,
Siemens, Scanditronix, GE, Varian, NOMOS %°| 9t

z—l )J» H

£

R r}z
> °°"
>

EOP‘

rzom ol ok £
ot rlo ro B S

beam

< A
=3

]_

AE Y

LI
o}

re

I~

2. MLCY =

Aoz XNFE 7M7Y ARFRE upper jawst
lower jaw 2182 MLCZ FAH9 Ad+xdH, jaws MLC
2 JAse 4%E JH2E 1), AE BH9E A%
& Z3A o)} zL;-]v_'Z_ al—/\}/\-]oi _tgl_p;] El_f‘,_ﬁ]_"! Hx%&l
o] ZAHE THEV] Y8 FHLE BEFN UdH9 leaf
ol ARFA 15T & Asd, BF 207094 80709

CHRAMMX| 20| 20{A Multileaf Collimatore| izZ|¢t 1 282

leafo] 92 BE o]F 2 It 4z leafS HFE
o8 A thdt ez VSR

44 4cm

i
|
|
|
|
|
|
|
|

| GANTRY
J‘ HOUSING

Leaf of MLC

Leaf of MLC

| Upper wedge

100cm

Blocking Tray

34.6cm
31.0cm

Isocenter

Fig. 1.
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Fig. 2. Diagram of leaf projections at isocenter for a
MLC carriage.
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Table 1. Properties of Tungsten Alloys
Density (g/cm®) 170 175 18.0 185
Tungsten content  90.5% 93% 95.0% 97.0%
Nickel content 6.5% 5.0% 34% 1.6%
Iron content 3.0% 2.0% 1.6% 0.8%

Copper content 0.0% 0.0% 0.0% 0.6%

oy s
Co radiation 9.7 9.3 8.9 85
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Table 2. Penumbras as measured by film with equal
photon fluence and backscatter”

Penumbras Penumbras

Energy Shaping Medium (90-10%)  (80-20%)

6MV alloy Lung 20 10
MLC Lung 23 11
alloy Solid water 16
MLC Solid water 17
alloy Bone 13
MLC Bone 13

18MV alloy Lung 36 17
MLC- Lung 38 19
alloy Solid water 16 7
MLC Solid water 16 8
alloy Bone 12 5
MLC Bone 13 6
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