;gg‘} ;g/zl—leoﬂ,‘:_

IMRT)7} Bo] A5 x 9t

AR A| 25t X] M193 M25, 2007

=0

AL

§

MIDTHZEBARMA]

I
1%

IHEHAO REY 1&

=
kU
>

EESNR = ERne|olA MY T} MrjME

H|WSko 2XH@ o 22

r

rlo

s
02

olTot BRI iz

7H£7|(CL 21EX, Varian, Palo Alto, USA)2|l 6 MV ZAM S 0| 23510 ]
Z3 2oz 2AH o|=2Xalg v € (MatriXX, Wellhofer Dosimetrie, Germany)S At&35t
AUSEX| A 2l 2 Aldstcth DAHE MU= MatriXXE Zdsto] 2kk}
HE|E(HEEZ| ZE °) X ZAEES AA stolEE| = R

MatrixXet n#HES o|235+0d

0=

i

o R

Fu o
ol
o 38
o
H
1o

-
ol
o
>

4 of: Zop e A S|AETE EAAD IHS /- LI(y <1) DE ZAMHO|AM 22t golsieict HEE| ZtE 0ol A

95.08%, 55°0l A 97.52%, 110°0l A 96.28%, 140°0lIA 98.2%, 220°l A 97.78%, 250°0ll A 96.64%, 305°0l M 9R.7%= LHEFRLCE.

HDLGOIM ZohAzke +3% oluje] YxITE Botch
A 2 MaliXXE 0|83 M7|H LA x| 20| EX@alE LE0|Lt Ehe 0|22 &S 0|83 LBHE ol A|7|H EHA A
2 ERplof vs) AlZk 2l2ig 2AsisieiM 2ot 380l 30| JhsaiHon, MaEEURN B4 o HojMaratel
of i 8% FxUS ¢ & Aot
HAIRO|: M7IHZHAMAIZ, 23l Ol2Malg B, Lot oA FAETY

N B ) AR 2 X Bl AAATI &4, AljkA

asle] X AR} Qe A

%
2l FRES Aok, AAAD 1T FFALE PG| o)
o]

T

Haqe] Qe 24 A4 A2

WARA RS BEQ FkEAel HhASE 2tk Q)

ST s o3 Z-g)v|o|E] (Computed dose dynamic
A| 7] zukALA 2] § (Intensity Modulated Radiation Therapy: MLQO)2] Aehsl 9xelog ASRIZ AslA e} o

et g zAllA AR A7) Aoz X EF ke

A7z AR B 71E 33 QA=Y AR EG 3D CRTo| vl Adslar H3sto], X gAk%] 2] F714] &

dimensional conformal radiation therapy: 3D CRT)el] H]3} =
Aol AREEE A3t T Aloles AT,
R WA 5 G PAEE A A4 22
Qe S H3) ol Ao eo] 2ALES Gt
MAHIA Bl A12e] RS B A e
¥ (inverse planning)¥} ©}dZFe| ol o] (multileaf collimator:

A i obe} 7F X g A2 of] whE AFEE 13 Ay
Ao Z24o] Fawjr)”

IMRT QAE X842 QAS} 3141 IMRT QA (patient-
specific IMRT QA)Z A€t} 53] 224 IMRT QA+ o]
A A 53 22 AUAEAIE o] &3t
AEer? o) e edt AvAd e E4AEe) A A% =

[«

MLO), UIER = 7]E9] el 7] 1%kt oz A gAY A5k 7] Ao A= FEE A
S BEE o] &Y A= X AR A%EE
o] =22 2007 59 42 Hosho] 2007 7Y 259 AEE|QlL. 54 AREE 7] AdiEd A% IAES H8 V1€

7o, AT AR EF
Tel: 02)2030-5394, Fax: 02)2030-5383
E-mail: bikini80@kuh.ac.kr

91

QA A E ©] &3 IMRT QAL 7|2 7I§ke] 1A, dA4gdA e,

5l dxz] 9 S4E A% AS A7t deste] AAlAel

0=



Ol

o SHeb AR x| 2 2F3( X 2007;19(2):91-97

r

WolAct. x| 52kzke] Akl 2AHE H7)s 2
Ak vl g B4 vhsshl, WA o] wiekd) o
Q& sty ot

ol2]gt FAIZ #NA3s7] YAl Poppe 5 72070 o]
A3t wid ZSAH 75 o]g3lo] A7 AR E AR
ZZ BA89, o14$ 50 1,020 o] Aeldt wid
ZAR7)E o|&slo] 7)1 Al AAlel EAEAT} Al7|Hz
AR Bl A AGsHE HlFY FRAs 2ATS B3
of AEAR 2471249 §84¢ A5 vl glek

B Qe AZMERAAAE A Ante] 2o

¢

o

et 27wk FATe] A] 2203 1,020709] o] 24123

vl d (MatriXX, Wellhofer Dosimetrie, Germany)S- ©|-£&l+
Zo] Al7|HzAAX g2 FATE] o A} F-838A4]
e ek

CHAH Tl

Al HiHd

o-d

2 Aol AEH AXEe AY7H71(CL 21EX, Va-
rian, Palo Alto, USA)9] A4 6 MVE o] &3l om, H|el
5k 9Ae] P AN S1alA) X211 42 (ECLIPSE,
ver.: 6.5, Varian, Palo Alto, USA)E o]-83}3y, Le|~=al
IHE(PMMA. SP33, Wellhofer Dosimetrie, Germany)< A&
sRgiek 3 A2 Slell AdE 214 o] ARt vl
& 24%24 em’ W$)ell 1,020709] F2] AzleH(E-2]: 0.08

sRRRERRNN .2
IEE RN Y 0:. =' 8
paegsgiis I
AR RN RN tx l
(123333000 =' H
1138888883 I
SREResnnny 11 H
1333330001 HH H
SRRRRRLLLE I
SRR zx '
1332223320

! _____ ;_:_0'00 L3l ;; _;”_
HHHT HH
fRen s .
AR RN} s
gRRRRRsss .
SRR RRRNS :
(IR E R L]
EEEEELLELL M
SRR H

| (1IR30 00 0 M
BRRRERRELEE H
SRRRRRRRERY B
BARRRRRRRSY

Fig. 1. The CT reconstruction image of 2D array ion chamber.
The MatriXX device consists of a 1,020 vented ion chamber
array, arranged in a 24x24 cm’ matrix. Each ion chamber has a
volume of 0.08 cm’, spacing of 0.762 cm.
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Fig. 2. Schematic representation of the measurement condition.
MatriXX consist of electronics and detector. And intrinsic layer
density of MatriXX is lower than PMMA's.
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Fig. 3. The qualitative evaluation of dose distributions by Omni-pro IMRT program. One line of graph are similar to another when
compared profiles.
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Fig. 4. The quantitative evaluation of dose distributions by gamma index. The histogram is shown that most portion of irradiation

region is included in an acceptable ranges (7 <1).
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Fig. 5. An acceptable proportional ranges below 1 of the 7-
index was indicated reliable agreement within 5%. But one field
(G 305°) is shown some discrepancy.
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Abstract

Feasibility of MatriXX for Intensity Modulated Radiation
Therapy Quality Assurance

Min Young Kang, Yoen Lae Kim, Byung Moon Park, Yong Ki Bae, Dong Wan Bang

Department of Radiation Oncology, Konkuk University Medical Center, Seoul, Korea

Purpose: To evaluate the feasibility of a commercial ion chamber array for intensity modulated radiation therapy
(IMRT) quality assurance (QA) was performed IMRT patient-specific QA.

Materials and Methods: A use of IMRT patient-specific QA was examined for nasopharyngeal patient by using 6
MV photon beams. The MatriXX (Wellhofer Dosimetrie, Germany) was used for IMRT QA. The case of naso-
pharyngeal cancer was performed inverse treatment planning. A hybrid dose distribution made on the CT data of
MatriXX and solid phantom all of the same gantry angle (0°). The measurement was acquired with geometrical
condition that equal to hybrid treatment planning. The 7-index (dose difference 3%, DTA 3 mm) histogram was
used for quantitative analysis of dose discrepancies. An absolute dose was compared at the high dose low gradient
region.

Results: The dose distribution was shown a good agreement by gamma evaluation. A proportion of acceptance
criteria was 95.8%, 97.52%, 96.28%, 98.20%, 97.78%, 96.64% and 92.70% for gantry angles were 0°, 55°, 110°,
140°, 220°, 250° and 305°, respectively. The absolute dose in high dose low gradient region was shown reasonable
agreement with the RTP calculation within +3%.

Conclusion: The MatriXX offers the dosimetric characteristics required for performing both relative and absolute
measurements. If MatriXX use in the clinic, it could be simplified and reduced the IMRT patient-specific QA
workload. Therefore, the MatriXX is evaluated as a reliable and convenient dosimeter for IMRT patient-specific QA.

Key words: IMRT, MatriXX, gamma-index histogram
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