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Fig. 1. Flow diagram for calculating the absorbed dose to water under reference conditions
using high energy photon beams.
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Fig. 2. Initial display of the dose calibration program for various dosime-
try protocols in high energy photon beams (AAPM TG-21, IAEA TRS-277,
AAPM TG-51, and TAEA TRS-398).
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Table 1. Summary of Air Kerma and Absorbed Dose to Water Based Protocols

Protocol IAEA TRS-277 AAPM TG-21 IAEA TRS-398 AAPM TG-51
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Fig. 4. Determination of the absorbed dose to water according to the IAEA
TRS-277 dosimetry protocol.
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Fig. 5. Calculation of the N, from the N, according to the AAPM TG-21 dosi-
metry protocol.
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Fig. 6. Determination of the absorbed dose to water in high energy photon beams
according to the AAPM TG-21 dosimetry protocol.
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Fig. 8. Determination of the absorbed dose to water in high energy photon beams according to the

AAPM TG-51 dosimetry protocol.

Table 2 Comparison of Output Results for Four Dosimetry Protocols

Energy Model IAEA TRS-277 AAPM TG-21 IAEA TRS-398 AAPM TG-51
Co-60 Theratron 780 55.22 ¢Gy/min 55.34 ¢Gy/min 55.78 ¢Gy/min 55.78 ¢Gy/min

6 MV Varian 2100C 0.994 cGy/MU 0.997 cGy/MU 1.005 cGy/MU 1.005 cGy/MU

A farskal 9= TAEA TRS-3983 AAPM TGS1 G ol & AgAPE WA A 871719 RS54 715 22 43t
T EEEHE ALY 7 AES A ad ZRads 3 34 2SS gEse] ZIEA A AuidEelddAe &
Mdetgiet. o5 EFESFEWE Table 13} 7L°l SRAA B FAdde Atk Shlold) Fig 59 62 AAPM TG-21
BAAT, 71E 27, ARG WA 2RAE fEFE OiF 489 ol 2A4% agRT NERE °li‘EL
A9 AR 5 AgE Be) Aast *Pol*PIl AR SAFEAT TS N.E Tok, AERe B

Aol E 5% A6l 9ol FAAAE Holdol o]
Zead ARA 7t FEEAM6] 455 %ol Az 9
Tl g 24 AAE Al A8 Aol W F
Qi) Fig 4% Fig 34 AW Azl v, 8 22

Qe A sholth
2 A S
AAPM TG-51& &

kRt 3123} 71%’&01]4 = FTAEE

EdE

- 388 -

T3 9l IAEA TRS-398%}
A% 88T Np S AREARAT
A & g



Azg Mo TEFPHeR 3 oA FAAel tigt 7]
TAHAS] ARy A3E Fig 73 8ol Ao 9leh
aet oled Ak w4 TEaw M 2 AR EFE
el Aarskar gl Al 71 Assh A
= Al AEshs Aol Fasid, 24 2EFA U wig
w2 AQ A B AXE A SAste] FAE AR A

it

< W} Bgsiar, SolstA A 7 Qo] | FRe] EF
Sl o3k AFE A3 vl FAY

Table 2= A2 o 4579 EEFAH 3k 59
271014 Co-60 ZHulAal 6 MV X-4lof] thsle] A2
oloflxe] & FFAE e HolFa ek B Az i =
2a#8g o]&slo] Co-60 YA X F7|(Theratron 780)0l|4] HF
FH= Zubdell diste] AFE 7 TRS277414 5522
cGy/min, TRS-398¢1|4]+ 55.78 cGy/mino|¢}om™. TG-212] 7
© 5534 cGy/min, TG-51¢] 7<% 5578 cGy/mino|Qch. 413
7F&57](Varian 2100C, w]=h)ollA 225 6 MV X-49] 739
TRS-2770114] 0.995 cGy/MU, TRS-3981]4] 1.005 cGy/MU°]3}
o TG213} TG-512] 7% 22 0.997 cGy/MU, 1.005 cGy/
MUo| et E43E Z271slel|A] S o] Galo] Akl A
A 7T Follo]AlollA] W TRS-2773 TRS-398% ©]&
g Aol Ags| dAEck o Ee|es] TG213%
TG-510f] theh A% wd TR AR Wiy =8
o] glo] AFE A4 4% vad 7 o Ax
7HA Wb FEEAHTE o] 24 9 AYAR FE v
oflA R ukel Zro] Z7te] off Aol thste] 0.2%o|Well
A A& AXEgich asEE 7 e A we A%
A RIS Aeste]l AEFoRN I oA P4
gk 7IEAelA Y] Ags g A e AR
7l et B3k ol ZEIadel tisle] <i(Web) wlo]~E
TF=3ehd AR ARgEkaL e 2RSS Agste]
AFEAE T EEN I oluA] FAPAol] dlgk F541
F Aitel] disle] 7l3bd el @ Tl BAASEE e
SAAE} 7hssleka AsHh

i

i

\

TR

AAgo] MU Ak 24 ZEaBe WA Al 4
$¥13 9l TRS27739} TG21, FALAEAT 8 n]Fe]et
Beleslold] Aol TRS208% TG-51S BF A8 9
% Arelgleh o] A% 24 ZEade 3 oA 24

CH

@

LA E 2SS X] 2002;20(4):381 ~390

Alol] dfste] A% w8A FelHQ) AR5l didt & 3l e
= & FA3kele] dlelewlolage 2] o)A Al
1 & Frdds Akl

ZAR 2

AT IPIERTE ksl AAETAT AN
$3(M20203210029-02A0703-00110)2] Yo 2 F2¥=] 5tk

Ho
rar

Z 1

1. ICRU. Report 24:Determination of absorbed dose in a
patient irradiated by beams of X or gamma rays in radio-
therapy procedures; International Commission on Radiation
units and  Measurement, 1976

2. AAPM. Task Group 21:A protocol for the determination of
absorbed dose from high—energy photon and electron beams.
Med Phys 1983;10:741-771

3. KSMP. Protocol of Absorbed dose to water determination in
therapeutic photon and electron beams. Seoul, Korea; Korean
Society of Medical Physicist, 1990

4. IAEA. Technical Report 277 : Absorbed Dose Determination in
Photon and Electron Beams, An International Code of Practi-
ce. Vienna, Austria; International Atomic Energy Agency, 1987

5. IAEA. Technical Report 381:The Use of Plane Parallel
lonization Chambers in High Energy Electron and Photon
Beams, An International Code of Practice. Vienna, Austria;
International Atomic Energy Agency, 1997

6. AAPM. Task Group 51:Protocol for Clinical Reference
Dosimetry of High-Energy Photon and Electron Beams. Med
Phys 1993;26:1847-1870

7. IAEA. Technical Report 398 : Absorbed Dose Determination in
External beam Radiotherapy, An International Code of Prac-
tice for Dosimetry based on Standards of Absorbed dose to
Water. Vienna, Austria; International Atomic Energy Agency,
2000

8. Zicari AMDC, Fragomeni R, Benassi M. Dosimetric
protocols in radiotherapy: a computer program. Medical
dosimetry 1996;21:255-259

9. Cederbaum M, Kuten A. Spreadsheet calculations of ab-
sorbed dose to water for photons and electrons according to
established dosimetry protocols. Medical Dosimetry 1999;:24:
205-210

- 389 -



s 2 8¢ ¢ 1 HiUXl ZXdel 2E==JH0l O

o
x
o
Kl
o
[l
H
J
i
=
nz

—— Abstract

Development of a Dose Calibration Program for Various Dosimetry
Protocols in High Energy Photon Beams
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Purpose : To develop a dose calibration program for the IAEA TRS-277 and AAPM TG-21, based on the
air kerma calibration factor (or the cavity-gas calibration factor), as well as for the IAEA TRS-398 and the
AAPM TG-51, based on the absorbed dose to water calibration factor, so as to avoid the unwanted error
associated with these calculation procedures.

Materials and Methods : Currently, the most widely used dosimetry protocols of high energy photon
beams are the air kerma calibration factor based on the IAEA TRS-277 and the AAPM TG-21. However,
this has somewhat complex formalism and limitations for the improvement of the accuracy due to
uncertainties of the physical quantities. Recently, the IAEA and the AAPM published the absorbed dose to
water calibration factor based, on the IAEA TRS-398 and the AAPM TG-51. The formalism and physical
parameters were strictly applied to these four dose calibration programs. The tables and graphs of
physical data and the information for ion chambers were numericalized for their incorporation into a
database. These programs were developed user to be friendly, with the Visual ct language for their
ease of use in a Windows environment according to the recommendation of each protocols.

Results : The dose calibration programs for the high energy photon beams, developed for the four
protocols, allow the input of informations about a dosimetry system, the characteristics of the beam quality,
the measurement conditions and dosimetry results, to enable the minimization of any inter-user variations
and errors, during the calculation procedure. Also, it was possible to compare the absorbed dose to water
data of the four different protocols at a single reference points.

Conclusion : Since this program expressed information in numerical and data-based forms for the physical
parameter tables, graphs and of the ion chambers, the error associated with the procedures and different
user could be solved. It was possible to analyze and compare the major difference for each dosimetry
protocol, since the program was designed to be user friendly and to accurately calculate the correction
factors and absorbed dose. It is expected that accurate dose calculations in high energy photon beams
can be made by the users for selecting and performing the appropriate dosimetry protocol.
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