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Evaluation of Clinical Risk according to Multi-Leaf Collimator Positioning Error in
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Abstract The purpose of this study is to evaluate the clinical risk of spinal radiosurgery by calculating the dose differ-
ence due to dose calculation algorithm and multi-leaf collimator positioning error, The images acquired by the CT simu-
lator were recalculated by correcting the multi-leaf collimator position in the dose verification program created using
MATLAB and applying stoichiometric calibration and Monte Carlo algorithm., With multi-leaf collimator positioning error,
the clinical target volume (CTV) showed a dose difference of up to 13% in the dose delivered to the 95% volume, while
the gross tumor volume (GTV) showed a dose difference of 9%, The average dose delivered to the total volume showed
dose variation from =8,9% to 9% and —10.1% to 10.2% for GTV and CTV, respectively., The maximum dose delivered to
the total volume of the spinal cord showed a dose difference from —14.2% to 19.6%, and the dose delivered to the 0.35
e’ volume showed a dose difference from —15.5% to 19.4%. In future research, automating the linkage between treatment
planning systems and dose verification programs would be useful for spinal radiosurgery.

Key Words : Spinal radiosurgery, Multi-leaf collimator positioning error, Stoichiometric calibration, Monte-Carlo algorithm,
Dose verification program
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Table 2, Maximum dose (cGy) to the spinal cord for the multi-leaf collimator positioning errors

Multi-leaf collimator positioning error (mm)

Patient -10 -08 -06 -04 -02 02 04 06 08 1.0
1 -154.8 -126.5 -96.8 -05.3 -32.6 491 115.2 181.1 246.3 311.1
2 -225.2 -198.9 -152.5 -110.4 -55.7 57.8 116.6 176.1 230.5 297.7
3 -55.8 -60.3 -03.4 -59.2 -30.1 30.6 63.6 98.9 134.1 168.9
4 56,0 -48.8 41.0 31.3 -15.7 15.9 32.0 48.2 64.7 81.5
5 56,7 -65.2 71,7 68.7 -34.5 35.7 72.3 108.8 145.0 181.4
6 97.2 -101.2 -104.4 97.7 -49.1 49.0 97.8 146.8 195.7 244.6
7 -110.8 95.5 79.2 61,7 31,1 31.4 62.8 94.3 125.7 157.0
8 -63.8 -55.0 -45.4 -33.8 -17.0 17.1 34.3 51.6 69.0 86.5
9 2216 -181.5 -138.5 93.9 471 46,4 92.4 138.8 1844 229.4
10 91.0 74,5 -57.2 -38.4 -19.3 27.3 38.6 58.0 77.4 9.8
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Table 3, Dose (cGy) to 0.35 e volume of spinal cord for the multi-leaf collimator positioning errors

Multi-leaf collimator positioning error (mm)

Patient -10 08 06 04 -0.2 02 04 0.6 08 10
1 -218.9 -183.7 -144.2 -101.4 -52.3 52.9 106.1 160.9 217.3 2749
2 -181.9 -149.1 -115.3 -79.0 -40.2 41.3 83.0 125.4 168,14 212.3
3 -05.3 -32.2 -58.1 -49.5 -24.8 247 51.2 77.9 104.8 1323
4 -64.0 -55.2 -45.8 -34.1 -17.1 17.0 34.0 51.2 08.1 84.2
5 -78.4 -78.2 -77.3 -08.7 -34.4 355 71.5 106.6 141.8 177.4
6 -71.9 -78.9 -82.5 -79.7 -40.2 41.1 84.8 1325 184.8 2381
7 -118.7 -96.8 -74.1 -20.3 -25.2 255 50.8 76.7 102.6 128.6
8 -69.4 -58.7 -47 4 -34.7 -17.6 17.4 34,7 51.0 08.3 85.2
9 -173.3 -143.7 -110.3 -74.7 -37.3 38.0 76.7 115.8 154.5 193.3
10 95.2 -78.0 -59.8 -40.1 -19.9 20.0 40.1 59.9 79.8 99.4
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