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Fig. 1. Shows the lucite acrylic jig for mounting the IC-10
ion chamber, Farmer PR-06 ion chamber and Ir-192 source.
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Fig. 2. Schematic flow-diagram of developed high dose rate remote afterloading
system.

ek Aot 2 AREAS AW 7 o] =A% d
T, T Aol oJ3t kel AT Bzl <lgh A B3] 1192 A1e) M7 IHyE 7492 Y oF 1%9] W
FE(cGy/mCisec)& 2 w3 A A7 dojuuz ofd tidt Ak BAe] Hesirh
23 Abe AFES] e alele] A s9ich A st Y A9 A9 AFALTEe0) 2A3E wle]
AollA "ol 3 Ao A A9 ZollA wopn A= dusht, ALY AleTh Nolela 7 44
BAY AR F3e) AMzelsE AREE Am v Al vE AeE glenE, o] Alddel o3
FHISELS 2AAZE 8 AAle] BASAE wet 4 sop  F 2AADel EFEE ARE o §

|
=
s
21-‘
f
=
o
Y
oft
Mo
el
2
o
2

o3t
7ro] F3ku}. 7ol & 5 Yk
Dose(x,2)=Drs - S(r.L) - Tisec) - A(mCile "% ©) Dose(xyy=AMCi - ¢ s Dt - 3 S(L): - Teseo)
o714 Derz ARR7F ® A AFEnE A9 = - ©
g TAIA S 1 em Xell Eehs DAl 29 o714 A= A Ao Mekrt HRA7-S bt
EREe 2ARTAGER 0001358Gy/mCi—sece], S, SAFEEE 7] A AP A4 4 A
LE Dol el mrA3kd AzEnle A9 Fold B4 wold 3 mmet 5 mm 7448 A = Y5 P69,
7eISmet =42 AzARISLell oaf A=k Teeos A gk 74 9 Fabslo] SAFEEE T}
Aol AFshs AlZHsec)olth A 5E a4se] de A fESE Agelw, 94
W, AmCie A9 27] AR7MAS7EE(Apparent ac- oA ofF] A9 e AR wjdeiA zAbete Lol
tivity) & el Aedre] de AdAlzeARE k. wen, A A 2719 AU Ovoid A<19



e
ra

ARSI B EES| K| 2002;20(3):283~293

Fig. 3. Simulation image (AP projection A and right lateral projection B) of intracavitary brachytherapy

shows input sources, reference and interesting points.
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Table 1. The Coordinates of Tip (Tx,Ty,Tz) and End-position
(xE,yE,zE) of Dwelling Source (Unit of mm) in Benchmarking
Plan, The Time Weight (Ti) was Dwelling Time of Source in a
Given Position

System of coordinate

Source

identification Ty T, XE  yE 2B Ti(seo)
T1 0 50 0 0 45 0 6.0
T2 0 45 0 0 40 0 6.0
T3 0 40 0 0 35 0 6.0
T4 0 35 0 0 30 0 6.0
5 0 30 0 0 25 0 6.0
T6 0 25 0 0 20 0 6.0
17 0 20 0 0 15 0 6.0
T8 0 15 0 0 10 0 6.0
T9 0 10 0 0 5 0 6.0
T10 0 5 0 0 0 0 6.0
R1 204 220 200 -26 0 6.0
R2 200 26 0 -193 -76 0 6.0
L1 20.7 15 0 200 32 0 6.0
L2 200 32 0 199 80 0 6.0
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Fig. 4. Isodose distributions (AP view A and Lateral view B) delivered by 1.8 Ci of Ir-192 sources
for 1 min irradiation. The histogram under the simulation image shows the dose profiles at os

which is located to 5 mm up of Y-axis from origin.
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Fig. 5. Isodose distributions were displayed on different axial

plane which is 15 mm apart from the tandem applicator (C).

o 71 Astel 24 G4l HohulE olo] Fig 3A} 3B 7
o] #elgick
APARY Hue] THS BRE bl Il S

Afde] F HE FAoE 3 WHI AgHe 2444
ARFEEE Fig 4A9t 4B 7ro] dlglom, 7 A Bzl
A AXE GetE olEsPH Hg 4A9t 4BO] sldat 7ro] A
F 3lzEadlo] Vbl Hol Adeka we IR E
A7 sjekdt 5= I sglet”

B AgAGANS el e 7 e =205 ARt
AFTES S F Ak & AF o] o AHkFig
5A)FF 73 FolA 2 em o] whH AR Fig SByE Ao,
AlgrellA = A -E A9 (Tandem source) 2 5E] 15 mm *Hoj
7 AN e TR 3 AHe AFEEE Fg 5C
9} zro] F&s}le).

A AAZEA 5 mme] FoF 200x200 mm HAU
AFFE Aldsln], SAFTAL Jolz whEsie] =A% ¢
PR

3] AgEEE QARZAY 5, A=A s
Fig. 63} 7Fo] WireFrameo 2 FAslglon], A= ieh
7] S8 Ak T4 g1ole k& ARl d=F slsich

AFHTE el &3l & 5 e ATz
Table 13} Zro] AHHAY 10X 84A70] 5 cm, BFAIZH
622)% AN Wy okzelAlol ol F- A7 X EA
7] 1 em, 247 122)F =ARE A3} Fg 73 22 A
& 9do] Benchmarking A 0.2 4=2e] 7} w] s}k

AFAGA S el A FEE AF2 B APFAES old
sfo] Aoz AR AFE Table 291 Fro] ddglew,
Al fxek FFAI el wiel 7ol EREE 47
A% & vlad A3 A3 7R 9179 3(10,10,0)9]

planes at os level (A), upper 2 cm level (B) and on a sagittal

Fig. 6. Three dimensional isodose distributions showed the
40 Gy for A-point dose by 1.8 Ci of Ir-192 source activity.

Fig. 7. Isodose curves of intracavitary brachytherapy in gyne-
cology with Ir-192 (6.98 Ci) for a given dwelling time (sec).
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Table 2. The Delivered Dose (Di) to Given Points Showed as a Function of Radial Distance S(r) and Longitudinal Distance S(L)
of Each Source Address for Benchmarking Plan with a Given Exposed Time as Described in the Text, The Apparent Activity of

Ir-192 was 258GBq

Source identification

Coordinates of Axis & Dose  RTP
interesting points  dosel 2 T3 T4 TS Te T7 T8 T9 TIO RI* R2 L1° L2 Sum  system
1 S(r) 30.0 30.0 300 300 300 300 300 300 30.0 300 500 499 94 99
(30, 0, 0) S(L) -47.5 -425 -375 -325 -27.5 -225 -175 -125 -75 -25 -40 -18 23 58
D; 16 19 22 27 32 39 46 53 58 61 21 22 742 424 1582 1574
2 S(r) 100 100 100 100 10.0 100 100 100 10.0 100 309 315 11.8 103
(10, 10, 0) S(L)y -37.5 -325 -275 -225 -175 -125 -75 -25 25 75 77 108 92 154
D; 31 42 59 85 140 224 342 493 496 351 56 52 269 184 2824 2971
3 S(r) 200 200 200 200 200 200 200 200 20.0 200 409 414 19 03
(20, 10, 0) S(L) -37.5 -325 -275 -225 -175 -125 -75 -25 25 75 68 95 107 156
D; 28 35 46 60 78 101 119 133 134 120 32 31 463 305 1685 1699
4 S(r) 200 20.0 200 200 200 200 200 200 20.0 200 417 427 34 05
(20, 20, 0) S(L) 275 -225 -175 -125 -75 -25 25 75 125 175 168 194 20.6 256
D; 46 60 78 101 119 133 134 120 103 81 28 26 11.8 88 1235 1269
5 S(r) 500 50.0 500 500 500 500 500 500 50.0 500 71.6 725 263 295
(50, 20, 0) S(L) 275 -225 -175 -125 -75 -25 25 75 125 175 1431 152 250 262
D; 17 18 19 21 21 22 22 21 21 20 10 10 44 36 302 30.8
‘T represents the identification of tandem source, The source Rs and Ls are for ovoid applicator of intracavitary therapy in
gynecology
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—— Abstract

Development of Dose Planning System for Brachytherapy with
High Dose Rate Using Ir-192 Source

Tae Jin Choi, Ph.D.", Ji Won Yei, M.D.", Jin Hee Kim, M.D.", OK Kim, M.D."
Ho Joon Lee, M.D." and Hyun Soo Han, M.S.*

"Department of Bio-Medical Physics Engineering, 'Therapeutic Radiology
School of Medicine, Keimyung University,
TDepartment of Therapeutic Radiology, School of Medicine, Kyung Pook University, Daegu,
¥Korea Atomic Energy Research and Institute, Korea

Purpose : A PC based brachytherapy planning system was developed to display dose distributions on
simulation images by 2D isodose curve including the dose profiles, dose-volume histogram and 3D dose
distributions.

Materials and Methods : Brachytherapy dose planning software was developed especially for the Ir-192
source, which had been developed by KAERI as a substitute for the Co-60 source. The dose compu-
tation was achieved by searching for a pre-computed dose matrix which was tabulated as a function of
radial and axial distance from a source. In the computation process, the effects of the tissue scattering
correction factor and anisotropic dose distributions were included. The computed dose distributions were
displayed in 2D film image including the profile dose, 3D isodose curves with wire frame forms and dose-
volume histogram.

Results : The brachytherapy dose plan was initiated by obtaining source positions on the principal plane of
the source axis. The dose distributions in tissue were computed on a 200x200 (mm?) plane on which the
source axis was located at the center of the plane. The point doses along the longitudinal axis of the
source were 4.5~9.0% smaller than those on the radial axis of the plane, due to the anisotropy created
by the cylindrical shape of the source. When compared to manual calculation, the point doses showed
1~5% discrepancies from the benchmarking plan. The 2D dose distributions of different planes were
matched to the same administered isodose level in order to analyze the shape of the optimized dose
level. The accumulated dose-volume histogram, displayed as a function of the percentage volume of ad-
ministered minimum dose level, was used to guide the volume analysis.

Conclusion : This study evaluated the developed computerized dose planning system of brachytherapy.
The dose distribution was displayed on the coronal, sagittal and axial planes with the dose histogram. The
accumulated DVH and 3D dose distributions provided by the developed system may be useful tools for
dose analysis in comparison with orthogonal dose planning.

Key Words : Dose planning system, Ir-192 source, 3-D dose plan, Dose-volume histogram

- 293 -



