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ABSTRACT

The purpose of this study is to measure the 3 dimensional dose distribution of Gamma knife Perfextion , make
a comparative analysis of the result and establish the measurement method for the procedures using EBT3 film.

The dose distributions of the Gamma knife Perfextion installed in two hospitals were evaluated in accuracy
and precision. For accuracy, the difference between the mechanical center axis and the dose center axis was
assessed on a 4 mm collimator. The allowed difference in accuracy is within 0.3 mm and it was measured as
0.098 mm, 0.195 mm for A hospital and 0.229 mm, and 0.223 mm for B hospital. For precision the difference
between the FWHM(Full Width at Half Maximum) of Gamma Plan and measurement in the 4, 8, and 16 mm
collimators was calculated. The allowed difference in precision is less than = 1 mm. The value of the hospital A
was —0.283 ~ 0.583 mm, and the hospital B was —0.857 ~ 0.810 mm.

When analyzing the dose distributions using the image-j program, it is necessary to establish a clearer reference
point of the measurement point, and it is considered that the comparison of the dose distribution should be
performed in actual treatment irradiation dose with a high dose usable film.
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I. MATERIAL AND METHODS
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Fig. 1. Phantom, film and scanner. (a. Accuracy
Phantom & film, b. Solid-water Phantom & film, c.
Epson Scanner).
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Fig. 2. Illustiration of accuracy test of x-axis(a),
y-axis(b) and z-axis(c).
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Table 1. Agreement between the mechanical center axis

and the dose center axis. (mm)
Site | R Scan AX Ay Az &
0.000
1 -0.022 0.042
0.148
0.042
2 -0.106 -0.169
1 0.212
0.001
3 0.064 0.106
0.17
mean 0.021 -0.007 0.095 0.098
A 0.423
1 0.360 0.021
-0.021
0.635
2 -0.064 0.064
2 0.021
-0.021
3 -0.487 0.042
0.042
mean -0.064 0.042 0.180 0.195
ICC 0.086
0.218
1 -0.107 -0.024
0.236
0.169
2 0.030 -0.051
1 0.201
0.180
3 -0.126 -0.169
0.212
mean -0.067 -0.081 0.203 0.229
B 0.234
1 -0.085 0.085
0.233
0.212
2 0.021 0.042
2 0.212
0.191
3 0.085 0.042
0.212
mean 0.007 0.056 0.215 0.223
ICC 0.817

ICC; Intraclass correlation
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Fig. 3. Dose Calibration curve (a, b for each hospital).
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Fig. 4. Comparisons of dose profiles for the 4mm,
8mm, and 16mm collimater along the x axis.

Table 2. Dose distribution(FWHM). (mm)

FWHM(error) (A) FWHM(error) (B)

LGP
1 2 1 2
4x 616 6241(0.081) 6.223(0.063) 5.606(-0.554)  6.519(0.359)
4y 616 6.170(0.01) 6.138(-0.022) 5.646(-0.513)  5.630(-0.53)
4z 5.04 5349(0.309) 5.334(0.294) 5.253(0.213)  5.292(0.252)

8x 11.06 11.643(0.583) 11.006(-0.054) 10.457(-0.603) 11.557(0.497)

8y 11.06 11.557(0.497) 11.472(0.412) 10.203(-0.857) 10.287(-0.773)

8z 9.8 9.855(0.055) 9.779(-0.021) 10.106(0.307) 10.118(0.318)

16x 21.75 21.773(0.023) 21.463(-0.283) 22.560(0.81)  22.013(0.263)

16y 21.75 22.039(0.289) 21.844(0.094) 21.717(-0.033) 22.759(0.009)

16z 17.44 17.526(0.086) 17.357(-0.083) 17.653(0.213) 17.738(0.298)

LGP : Leksell Gamma Plan
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Fig. 5. Normalized intensity analysis(c) of the
treatment plan(a) and the actual film survey(b) for a
virtual target in the x-y plane.
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V. CONCLUSION
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