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Collimator Total Arc Degree
Diameter 100 200 300 400 500 600
12 mm 135 132 130 128 1.30 128
20 mm 8.70 8.02 790 765 6.66 5.88
30 mm 309 281 270 253 24.3 223
40 mm 68.7 612 62.0 56.8 52.8 A4
50 mm 1551 1355 1315 1270 1151 1182
60 mm 2649 2471 2292 2100 2125 2106

Fig. 1. The volume of normal brain that is delivered high
dose radiation [Vso (cc)] according to various collimator
diameter in 30 degree arc interval.
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Collimator Total Arc Degree
Diameter 100 200 300 400 500 600
12 mm 197 139 1.17 121 125 1.38
20 mm 8.10 736 712 6.30 635 690
30 mm 300 271 254 240 237 235
40 mm 700 642 600 528 570 538
50 mm 1545 1370 1263 1127 1111 1153
60 mm 2680 2401 2122 190 2015 2010

Fig. 2. The volume of normal brain that is deliver
dose radiation [Vso
diameter in 45 degree arc interval

ed high

(cc)] according to various collimator
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Collimator Total Arc Degree
Diameter 100 200 300 400 500 600
12 mm 1.78 168 1.66 167 166 163
20 mm 257 2.34 222 212 205 198
30 mm 455 402 3 358 341 3.26
40 mm 6.78 647 647 6.23 6.10 588
50 mm 1011 9.74 9.78 9.69 9.71 953
60 mm 1378 1347 1371 1340 1353 1326

Fig. 3. Integral biologically effective dose (Gy:) according to

various collimator diameter in 30 degree arc interval.
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Collimator Total Arc Degree
Diameter 10 200 300 400 500 600
12 mm 182 1.70 166 164 164 166
20 mm 268 249 217 204 2.00 200
30 mm 430 401 3.62 349 326 326
40 mm 6.86 647 6.32 592 6.01 5.79
50 mm 1032 9.9 991 956 955 984
60 mm 1412 1368 1345 1329 1353 1409

Fig. 4. Integral biologically effective dose (Gy:) according to
various collimator diameter in 45 degree arc interval.
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—— Abstract

Optimization of Total Arc Degree for Stereotactic Radiotherapy by
Using Integral Biologically Effective Dose and Irradiated Volume

Do Hoon Lim, M.D., Myung Za Lee, M.D.",
Ha Chung Chun, M.D."! and Dae Yong Kim, M.D.

"Department of Radiation Oncology, Samsung Medical Center,
Sungkyunkwan University School of Medicine,
"Department of Therapeutic Radiology, Hanyang University College of Medicine

Pumose : To find the optimal values of total arc degree to protect the normal brain tissue from high
dose radiation in stereotactic radiotherapy planning

Methods and Materiak : With Xknife-3 planning system & 4 MV linear accekerator, the authors planned
under various values of parameters. One isocenter, 12, 20, 30, 40, 50, and 60 mm of colimator dia-
meters, 100 , 206 , 300 , 400 , 500 , 600 of total arc degrees, and 30° or 45 of arc intervals were
used. After the completion of planning, the plans were compared each other using Vs (the volume of
normal brain that is delivered high dose radiation) and integral biologically effective dose.

Results : At 30 of arc interval, the values of Vs had the decreased pattern with the increase of total
arc degree in any collimator diameter. At 45 arc inteval, up to 400 of total arc degree, the values of
Vso decreased with the increase of total arc degree, but at 500 and 600 of total arc degrees, the
values increased. At 30 of arc interval, integral biologically effective dose showed the decreased pattern
with the increase of total arc degree in any collimator diameter. At 45 arc interval with less than 40 mm
collimator diameter, the integral biologically effective dose decreased with the increase of total arc degree,
but with 50 and 60 mm of collimator diameters, up to 400 of total arc degree, integral biologically
effective dose decreased with the increase of total arc degree, but at 500 and 600 of total arc
degrees, the values increased.

Conclusion : In the stereotactic radiotherapy planning for brain lesions, planning with 400 of total arc
degree is optimal. Especially, when the lamger collimator more than 50 mm diameter should be used, the
uses of 500 and 600 of total arc degrees make the increase of Vs and integral biologically effective
dose. Therefore stereotactic radiotherapy planning using 400 of total arc degree can increase the
therapeutic ratio and produce the effective outcome in the management of personal and mechanical
sources in radiotherapy department.
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