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ABSTRACT

The purpose of this study is to assess the mechanical stability and alignment of the patient positioning system
(PPS) of Leksell Gamma Knife Perfexion(LGK PFX). The alignment of the PPS of the LGK PFX was evaluated
through measurements of the deviation of the coincidence of the Radiological Focus Point(RFP) and the PPS
Calibration Center Point(CCP) applying different weights on the couch(0, 50, 60, 70, 80, and 90 kg). In
measurements, a service diode test tool with three diode detectors being used biannually at the time of the routine
preventive maintenance was used. The test conducted with varying weights on the PPS using the service diode
test tool measured the radial deviations for all three collimators 4, 8, and 16 mm and also for three different
positions of the PPS. In order to evaluate the alignment of the PPS, the radial deviations of the correspondence
of the radiation focus and the LGK calibration center point of multiple beams were averaged using the calibrated
service diode test tool at three university hospitals in Busan and Gyeongnam. Looking at the center diode for all
collimators 4, 8, and 16 mm without weight on the PPS, and examining the short and long diodes for the 4 mm
collimator, the means of the validation difference, i.e., the radial deviation for the setting of 4, 8, and 16 mm
collimators for the center diode were respectively measured to 0.058 + 0.023, 0.079 + 0.023, and 0.097 + 0.049
mm, and when the 4 mm collimator was applied to the center diode, the short diode, and the long diode, the
average of the radial deviation was respectively 0.058 + 0.023, 0.078 £ 0.01 and 0.070 = 0.023 mm. The average
of the radial deviations when irradiating 8 and 16 mm collimators on short and long diodes without weight are
measured to 0.07 = 0.003(8 mm sd), 0.153 = 0.002 mm(16 mm sd) and 0.031 = 0.014(8 mm 1d), 0.175 £+ 0.01
mm(16 mm 1d) respectively. When various weights of 50 to 90 kg are placed on the PPS, the average of radial
deviation when irradiated to the center diode for 4, 8, and 16 mm is 0.061 + 0.041 to 0.075 = 0.015, 0.023 =+
0.004 to 0.034 £ 0.003, and 0.158 £+ 0.08 to 0.17 + 0.043 mm, respectively. In addition, in the same situation,
when the short diode for 4, 8, and 16 mm was irradiated, the averages of radial deviations were 0.063 = 0.024
to 0.07 £ 0.017, 0.037 £ 0.006 to 0.059 + 0.001, and 0.154 + 0.03 to 0.165 = 0.07 mm, respectively. In addition,
when irradiated on long diode for 4, 8, and 16 mm, the averages of radial deviations were measured to be 0.102
+ 0.029 to 0.124 + 0.036, 0.035 = 0.004 to 0.054 + 0.02, and 0.183 + 0.092 to 0.202 £+ 0.012 mm, respectively.
It was confirmed that all the verification results performed were in accordance with the manufacturer's allowable
deviation criteria. It was found that weight dependence was negligible as a result of measuring the alignment
according to various weights placed on the PPS that mimics the actual treatment environment. In particular, no
further adjustment or recalibration of the PPS was required during the verification. It has been confirmed that the
verification test of the PPS according to various weights is suitable for normal Quality Assurance of LGK PFX.
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Fig. 1. Gamma Knife Perfexion unit.

Fig. 2. Docking mechanism of LGK PFX PPS.
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Fig. 6. The radial deviations for the 4, 8, and 16 mm
collimators measured with central diode of the service
diode test tool.

Fig. 7. The radial deviations for the 4, 8, and 16 mm
collimators measured with short diode of the service
diode test tool.
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Fig. 8. The radial deviations for the 4, 8, and 16 mm
collimators measured with long diode of the service
diode test tool.
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Fig. 9. The radial deviations for the 4 mm collimator
measured with central, short and long diodes of the
service diode test tool.

Fig. 10. The radial deviations for the 8 mm collimator
measured with central, short and long diodes of the
service diode test tool.
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Fig. 11. The radial deviations for the 16 mm
collimator measured with central, short and long
diodes of the service diode test tool.

IV, DISCUSSION
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