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Fig. 1. Phantom for the design of a compensator. (a) Overview of the fabricated phantom. (b) Design parameter of the phantom.
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Fig. 2. Shape of the radiation field over the compensator
applied area.

ol Agngal g AFReNA Exlol o)z Fst
Az G2 Yo AEE AR AHoE 48R #
(slab)> B E7}(water equivalent) ) A 2] LUE7} 1.045 g
em’¢] RW3 (Scanditronix-Wellhafer, %<)o|m, -7 zu}k
2} %) & (intensity modulated radiation therapy, IMRT)S] &
=32 (QA) EA o2 AAHE I'mRT Phantom (Scanditro-
nix-Wellhofer, SU)e] FAEZS AzHslo] Azbsledich
Fig. 1o|4 & < g15%0] 9 em 79 A 3= 1 em
FAY Ho FAE ] 9o, B4 Zololl BES AUY
& EE s
2. AAIMRZHETXE 0|3t MBEMA MH
£ ATl & RTPEAIQ] Eclipse (Varian, #|5)E A&
FHAA AAE fssct. WA, Fig. 13 3bo]
AZrE o) CT 45 53 3, o] CT 45 7t
Z RTPol|A X 5A%& TH3ldrh X8 2AkZ Fig. 2

9k o] 10x20 em® 2719 6 MV FAA & 4433,
Mg FdollA Ao Aele F wAjel A A 3 A
AN 7 mm G STofl X7k 2Ak FAl(c)olAl
100 emoll 1% A7eh A slol 24 E A5
AFREE Fehx, Aeuaa 4E J1EHelAl 140 Gy
o] FY8 AFEEI} o] FoAEF AFEAAE AAlst
vt Eclipseol| A AlFsle AFEAA AAE 22392
AFRAAA =29 AFAHATG 71 Zold e &
Tl B el A= 1 em, 1.5 cm F7]2] Cerrobend (%
D94 glom) 22E ABel Y ¢ Fa AL
HZAAF(10=0415 cm NS Y sto] AABIAED o]
Al sto] AAE AFEGAE A Eolo] AFEEE AN
¥, AFEAAA FAS) fag AA W ghES Dicom-
RT 5+ e 21 4eko] Cerobend A Aol 4
B35t o€} 3hrl| RTPol|A] &3 vhed Frel vl o] B (dynamic
multileaf collimator, DMLC)Z o] -£3}lo] =3l Ak AbA]
Nee FHE & AEF BAL AVE WHATE A4
AR AAE AAls o AAE HAA AFEAAAE 53
dZe|v|o]E] 9 sliding window WAoo 2 FTHEEE
Qo] T A A4e3lc R AR
RS A BA G Selstol HALD A A A}
E7)ollA FHo] 753t EE s X 5A#E Dicom-RT
A2 A,

3. Cerrobend MEFEMH HZ

)

roh o 2

Cerrobend A4 e] AFRAAE A7) ol Al 2
% g o A8HE 8 em Ao 2E2FS FHEE
A

o
Ageigdon], 282l AgngA Yz Aaels] 9

— 83 —



Qlst=a)

tH16 2 M23 2005

Fig. 3. Automatic cutting device for the manufacture of a sty-
rofoam frame for the casting of compensator.
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Fig. 5. Dose distribution of the irradiated film. Isodose curves and longitudinal dose distribution along the z axis in the case of (a)
open field (b) Cerrobend compensator (c) electronic compensator.
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Fig. 6. Dose distribution along the z axis which are calculated
by a RTP (radiation treatment planning) system.
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Fig. 7. Dose distribution according to the variation of linear
attenuation coefficient of a Cerrobend compensator.
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The Analysis of a Cerrobend Compensator and a Electronic
Compensator Designed by a Radiation Treatment Planning System

Ju-Young Song, Byung-Sik Nah, Woong-Ki Chung, Sung-Ja Ahn, Taek-Keun Nam, Mi-Sun Yoon

Department of Radiation Oncology, Chonnam National University Medical School, Gwangju, Korea

In this study, the physical compensator made with the high density material, Cerrobend, and the electronic
compensator realized -by the movement of a dynamic multileaf collimator were analyzed in order to verify the
properngss of a design function in the commercial RTP (radiation treatment planning) system, Eclipse. The
CT images of a phantom composed of the regions of five different thickness were acquired and the proper
compensator which can make homogeneous dose distribution at the reference depth was designed in the
RTP. The frame for the casting of Cerrobend compensator was made with a computerized automatic
styrofoam cutting device and the Millennium MLC-120 was used for the electronic compensator. All the dose
values and isodose distributions were measured with a radiographic EDR2 fiim. The deviation of a dose
distribution was *£0.99 cGy and £1.82 cGy in each case of a Cerrobend compensator and a electronic
compensator compared with a =13.93 c¢Gy deviation in an open beam condition. Which showed the proper
function of the designed compensators in the view point of a homogeneous dose distribution. When the
absolute dose value was analyzed, the Cerrobend compensator showed a +3.83% error and the electronic
compensator showed a —4.37% error in comparison with a dose value which was calculated in the RTP.
These errors can be admtted as an reasonable results that approve the accuracy of the compensator design
in the RTP considering the error in the process of the manufacturing of the Cerrobend compensator and the
limitation of a film in-the absolute dosimetry.

Key Words : Compensator, Cerrobend, Dynamic multileaf collimator, Isodose distribution
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