SlstEe]  M15 3 M23 2004

M WA XBOM J|EQ BE w3
CT 7Y ol HE o7

kl
[z
o
1]
4

ZX|LE - MERA* - O[& T - HE]

IMBE 2P BE MME 229 v|W3l0] B2 Azl BHe Mol TALEO|, X|BE 9T &HaP| 22|
20l ghAbd majo|gf, a(Mg ¢4nalE 22 ojg ST 2o s sz HES MY HES HilAMe
Hash HZE Xg Z2F st 2 dAFoME oA odFolA HMESIIE M3 258 HES Y S 2alsta CTuH
MRI AIAREOME Ol 8E & e TXE FIAH DMTE 28 X292 fx ¥ M LIS AT MER A3E5
] WES J|Ysioich £t e MES o|R510] DME ZHA|Ro|MQ 7[E2 HEo 7|utsh othogonal B 2l
Ax| golof it A st x| &olof it HE2 CT AlaHAMel XEE L, EMEo2=MY 3=
c MztE HES KIS SXE oz axel e E LxE DAY HXEIET| 2ol wyn HEYe 2
APt 7ot /7|58 FEES TSI len] C-amzt CT A2 HEsHA &Ss17| Hst localizers Zdstn QUCt
ESH C-am ¥ CT ZHE v S 9I5t0] ¢2| &0l 7|etst M4 =238 S FF IDL 558 0l &, window &4
ol A ZHetsteict &t E v|E st A1) of 7lgtst aiie n= Hoj

ML

1)
M 1.0 mm olufollM Lx|gts sl =+ UACH

=

=
A g 2 oTE Hgez 22l 8 AREStD U= Plato (Nucletron,
Netherlands) 2E X2 7(7]2| «1x| &0l ¢Ta| ol st HES ANz e 5 AQUCE ol AFo|M ME
HEte MEY AZE s 2FXEQ Qualty Assurance (QA) 2ol E88o0|1 Za{s QA T2 X2l HE T

U HeZ e

SHE0: HOR ZHAE, A3EFL] HE, 3HE vl

AE B3l AFE dlek ek fele G4 ATl 24

N B #E T X2 ASE 9% #ES AA AMEste] TLD

(Thermolumine-scent dosimeters)& o] &3} A) Ao A=

DH%E FHAEE A49E 4% BE FE Az ¢ 4FAeR S8k Je) ATHNY BES A

2 293 remote afierloading®] 71E 2 A AEA H F2E $ANA BAGA ZAAT A B A% F

ANZ JUE 4 B9 ofd] h AHE FUAT A 27b vlulshe] B AN AEE Fekt delk Wil

A% AFElel Zeaa EAZ A% B exnt A Jh AQe? wa, Aol B4 AN e e

29, T4 sejule] 5o 2Ed JHoz wasks U DVHY ARE Hub o Fa ¢ 4 & CTU MRI

ASE AAFE TRALo ulohod 1 AWMl F7h 59 @l A4 HibHoz ol TYAR AYS
B % 4 Yok TA%E THALZNA OpIHE £ FUIIE SAE Su ol A% ol Basie

AEE ARl WA HliAe A7H ez g AY £ dFoAE o] e Aol A ARHANY W] A

AFele A A g3t gl Ad FHE ke

)

il
()

]
s
S.
=]
3

N
-

Yo Moo b

& H9ksls CTuh MRI A AR A E o] &8 < gl F2=
g FHIA 2AFE 2F A5 A4X 9 A% dES
B oare B 949 $37] AFY(M20334010001-03A- A% A2 HEE MEssich MEE A;EE o] &3l
0927-00210) A-7¥] Aol o3 FFHAF. o .
of E=E& 2004 28 21U HFahel 2004 49 23 HHYH AL AAFE THARANAY 7)€ FFoll 73t orthogonal
YA 2 NEA, (137-701) AgA HET BHEE 505 o] 912 gl gk AEe wefstazt gk A &
e sty o o gatma o 8 AEe o7 A rdolidel AEE ulw Bk
Tel: 02)590-2414, Fax: 02)532-1779 el i HF2 CT Al=rlell A o] 28 ula, 243he
E-mail: suhsanta@catholic.ac.kr 24 ¢l

\
()]
@

\



AL 2 3¢ dags 2 HAE NSUA JIES 28 28 CT W74 ZYe Hiw ¢+

Fig. 1. Diagram and picture of the phantom (a) Diagram of the phantom (b} Localizer (c) Side view of the phantom (d) Bottom view
of the phantom (e) Applicator holder and (f) Sectional view of the applicator holder.
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Fig. 2. Localizer box and determination of target.
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Fig. 3. Bi-plane radiography (a)} AP film (b) LAT film.
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Fig. 6. Software (a) Program for semi-orthogonal reconstruction (b} CT coordinates conversion program.
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Fig. 7. Geometry of N shaped configuration (a) Bottom view of
the localizer (b) Side view of the localizer.
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Table 1. Differences between CT and film reconstruction x-axis coordinates

OS point Bladder point A point 1 A point 2 A point 3
CT-based 59.0480 64.8244 9.4023 10.3960 11.4224
Film-based 59.6816 63.9340 8.9675 11.0474 10.8683
Differences(mm) 0.6336 —0.8904 —0.4348 0.6514 —0.5541
Table 2. Differences between CT and film reconstruction y-axis coordinates

OS point Bladder point A point 1 A point 2 A point 3
CT-based 48.8400 105.5440 5.1914 4.9734 5.6052
Film-based 483517 106.2740 5.7598 5.7598 5.7598
Differences (mm) -0.4883 0.7300 0.5684 0.7864 0.1546
Table 3. Z-axis coordinates of CT, film, and actual phantom point

OS point Bladder point A point 1 A point 2 A point 3
CT-based 57.8240 76.7280 79.7463 80.6377 80.5343
Film-based 56.8892 77.9940 80.5433 80.3221 79.8891
Phantom 56 78 80 80 80
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Comparison Study of Conventional Film-based and
CT-reconstruction method in HDR Brachytherapy

Ji-Na Chang*, Tae-Suk Suh*, Hyoung-Koo Lee*, Sei-Chul Yoon'

=Department of Biomedical Engineering, College of Medicine, Catholic University, Seoul, Korea,
TDepartment of Radiation Oncology, Kangnam St. Mary's Hospital, Seoul, Korea

HDR brachytherapy administers a large dose of radiation in a short time compare with LDR, and its
optimization for treatment is related to several complex factors, such as physical, radiation and optimization
algorithms, so there is a need for these to be verified for accurate dose delivery. In our approach, a previous
study concerning the phantom for dose verification has been modified, and a new pelvic phantom fabricated
for the purpose of localization, including a structure enabling the use of a CT or MRI system. In addition, a
comparison study was performed to verify an orthogonal method that is commonly used for brachytherapy
localization by comparing target coordinates from a CT system. Since the developed phantom was designed
to simulate the clinical setups of cervix cancer, it included an air-filled bladder and a rectum structure shaped
sphere and cylinder. An N-shaped localizer was used to obtain precision coordinates from both CT and
films. Moreover, the IDL 5.5 software program for Windows was used to perform coordinates analysis based
on an orthogonal algorithm. The film resuits showed differences within 1.0 mm of the selected target points
compare with the CT coordinates. For these results, a Plato planning system (Nucletron, Netherlands) could
be independently verified using this phantom and software. Furthermore, the new phantom and software will
be efficient and powerful quality assurance (QA) tools in the field of brachytherapy QA.

Key Words: HDR brachytherapy, A pelvic phantom, Comparison of coordinates



