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Total Arc Degree
Collimator Total Arc Degree
Diameter 100 200 300 400 500 600
12 mm 135 132 130 128 130 128
20 mm 870 802 790 765 666 588
30 mm 309 281 270 253 243 223
40 mm 687 612 620 568 528 544
50 mm 1551 1355 1315 127.0 1151 1182
60 mm 2649 2471 2292 2100 2125 210.6

Fig. 1. The volume of normal brain that is delivered high
dose radiation [Vs (cc)] according to various collimator
diameter in 30 degree arc interval.
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Diameter 00 200 300 400 500 600 Diameter 00 200 300 400 500 600
12 mm 1.97 1.39 117 1.21 1.25 1.38 12 mm 1.82 1.70 1.66 1.64 l.64 1.66
20 mm 8.10 7.36 712 6.30 6.35 6.90 20 mm 2.68 249 217 2.04 2.00 2.00
30 mm 300 271 254 240 237 235 30 mm 430 401 362 349 326 326
40 mm 70.0 64.2 60.0 528 57.0 53.8 40 mm 6.86 647 6.32 592 6.01 5.79
50 mm 1545 137.0 1263 1127 1111 1153 50 mm 10.32 9.96 991 9.56 9.55 9.84
60 mm 2680 2401 2122 1960 2015 2010 60 mm 1412 1368 1345 1329 1353 14.09

Fig. 2 The volume of normal brain that is delivered high
dose radiation [Vs (cc)] according to various collimator
diameter in 45 degree arc interval
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30 mm 455 4.02 3.84 3.58 341 3.26
40 mm 6.78 6.47 6.47 6.23 6.10 5.88
50 mm 1011 9.74 9.78 9.69 9.71 9.53
60 mm 1378 1347 1371 1340 1353 13.26

Fig. 3. Integral biologically effective dose (Gys) according to
various collimator diameter in 30 degree arc interval.

Fig. 4. Integral biologically effective dose (Gys) 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,
TDepartment of Therapeutic Radiology, Hanyang University College of Medicine

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

Methods_and Materials : With Xknife-3 planning system & 4 MV linear accelerator, the authors planned
under various values of parameters. One isocenter, 12, 20, 30, 40, 50, and 60 mm of collimator dia-
meters, 100°, 200°, 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 pattemn with the increase of total
arc degree in any collimator diameter. At 45° arc interval, up to 400 ° of total arc degree, the values of
Vs 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 fotal 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 larger 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.

Key Words : Sterotactic radiotherapy, Total arc degree, Integral biologically effective dose
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