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Fig. 1. A Multi-purpose phantom for stereotactic radiosurgery
developed in Seoul National University Hospital (SNUH).

Fig. 2. Dosimetric section of the SNUH-type Multi-purpose
phantom. Farmer chamber is placed on isocenter and 0.125
cc ion chamber is placed beside isocenter.
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Fig. 4. Top view of SNUH-type phantom with ion chamber
for the measurement of setup error about fixed beam.
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Fig. 5. Top view of the phantom attached with the stereo-
tactic device in the experimental setting. The ion chamber is
located in the uppermost position perpendicular to the
beam. The angle of the five arcplanes are set by changing
the couch angle with 30 degrees gradually.

Table 1. Measured Data during Stereotactic Radiosurgery with
a Tertiary Collimator of 40 mm ¢ using Farmer Chamber

;‘%ig ol %] Gantry arc angle E%ggug Normalization
A fixed beam 1.500 1.000
20° 1.498 0.999
0° 1.500 1.000
@a° 1.501 1.001
9° 1.505 1.003
100° 1.505 1.004
F fixed beam 1.498 1.000
20° 1.501 0.998
40° 1.498 1.000
a° 1.499 1.001
Q° 1.501 1.002
100° 1.504 1.004
K fixed beam 1.498 1.000
20° 1.498 1.000
0° 1.500 1.002
@a° 1.500 1.002
9° 1.501 1.002
100° 1.505 1.005
P fixed beam 1.500 1.000
20° 1.498 0.999
0° 1.499 1.000
@a° 1.500 1.000
9° 1.505 1.004
100° 1.507 1.005
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Table 2. Measured data during Stereotactic Radiosurgery with
Various Size of Tertiary Collimators and the Arc Angles using
Diode Detector
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futkd

Table 3. Measured data during Stereotactic Radiosurgery with
Various Size of Tertiary Collimators and the Arc Angles using
0.125 cc Chamber

Tertiary Reading (10" C) Tertiary Reading (10" C)

collimator Arc plane collimator Arc plane

(mm, ¢) 60° arc 80" arc 100" arc (mm, ¢) 60° arc 80" arc 100" arc

40 L90 183 184 183 40 mm L90 0.331 0.331 0.332
L60 184 185 184 L60 0.332 0.332 0.334
L30 187 188 187 L30 0.338 0.339 0.339
R30 186 188 186 R30 0.339 0.338 0.339
R60 184 184 184 R60 0.333 0.334 0.334

30 L90 178 179 178 30 mm L90 0.323 0.323 0.324
L60 179 180 179 L60 0.324 0.325 0.325
L30 182 184 182 L30 0.330 0.331 0.331
R30 180 182 180 R30 0.330 0.329 0.331
R60 178 180 178 R60 0.324 0.325 0.325

20 L90 172 173 172 20 mm L90 0.305 0.306 0.306
L60 173 174 173 L60 0.307 0.308 0.308
L30 176 177 176 L30 0.313 0.313 0.314
R30 176 176 176 R30 0.313 0.312 0.313
R60 172 174 172 R60 0.306 0.307 0.307

10 L90 161 161 161 10 mm L90 0.220 0.222 0.225
L60 162 163 162 L60 0.222 0.225 0.229
L30 165 165 165 L30 0.225 0.228 0.233
R30 163 164 163 R30 0.203 0.205 0.208
R60 160 161 160 R60 0.193 0.196 0.198
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—— Abstract

Confirmation of the Dose Distribution by Stereotactic Radiosurgery
Technique with a Multi-purpose Phantom

Hyung Jun Yoo, M.D., Il Han Kim, M.D., Sung Whan Ha, M.D.,
Charn Il Park, M.D., Sun Nyung Hur, Ph.D. and Wee-Saing Kang, Ph.D.

Department of Therapeutic Radiology, Institute of Radiation Medicine, Medical Research Center
Seoul National University College of Medicine, Seoul, Korea

Purpose : For the purpose of quality assurance of self-developed stereotactic radiosurgery system, a
multi-purpose phantom was fabricated, and accuracy of radiation dose distribution during radiosurgery was
measured using this phantom.

Materials and Methods : A farmer chamber, a 0.125 cc ion chamber and a diode detector were used for
the dosimetry. Six MV x-ray from a linear accelerator (CL2100C, Varian) with stereotactic radiosurgery
technique (Green Knife) was used, and multi-purpose phantom was attached to a stereotactic frame
(Fisher type). Dosimetry was done by combinations of locations of the detectors in the phantom, fixed or
arc beams, gantry angles (20°~100°), and size of the circular tertiary collimators (inner diameters of 10~
40 mm).

Results : The measurement error was less than 0.5% by Farmer chamber, 0.5% for 0.125 cc ion cham-
ber, and less than 2% for diode detector for the fixed beam, single arc beam, and 5-arc beam setup.
Conclusion : We confirmed the accuracy of dose distribution with the radiosurgery system developed in
our institute and the data from this study would be able to be effectively used for the improvement of
quality assurance of stereotactic radiosurgery or fractionated stereotactic radiotherapy system.

Key Words : Stereotactic radiosurgery, Phantom, Dose distribution, Quality assurance
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