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= Abstract =
Clinical Application of Wedge Factor

Dong-Rak Choi, Ph.D., Yong-Chan Ahn, M.D. and Seung Jae Huh, M.D.

Department of Radiation Oncology, Samsung Medical Center, Seoul. Korea

Purpose : In general, the wedge factors which are used clinical practices are
ignored of dependency on field sizes and depths. In this present, we
investigated systematically the depth and field size dependency to determine
the absorbed dose more accurately.

Methods : The wedge factors for each wedge filter were measured at various
depths (depth of Dmax, 5cm, 10cm, and 15cm) and field sizes (5cmX5cm,
10emX10cm, 15ecmX15e¢m, and 20ecmxX20cm) by using 4-, 6-, and 10-MV
X rays. By convention, wedge factors are determined by taking the ratio of
the central axis ionization readings when the wedge filter is in place to
those of the open field in same field size and measurement depth. In this
present work, we determined the wedge factors for 4-, 6-, and 10-MV X
rays from Clinac 600C and 2100C linear accelerators (manufactured by
Varian Associates, Inc., Palo Alto, CA). To confirm that the wedge was
centered, measurements were done with the two possible wedge position
and various collimator orientations.

Results : The standard deviations of measured values are within 0.3 % and
the depth dependence of wedge factor is greater for the lower energies.
Especially, the variation of wedge factor is no less than 5% for 4- and 6-
MV X rays with more than 45° wedge filters. But there seems to be a
small dependence on field size.

Conclusion : The results of this study show a dependence on the point of
measurement. There also seems to be a small dependence on field size.
And so, we should consider the depth and field size dependence in deter-
mining the wedge factors. If one wedge factor were to be used for each
wedge filter, it seems that the measurement for a 10cm x 10cm field size
at a depth of 10cm would be a reasonable choice.
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Rays. Factors Nomalized to the Mean Value

side of equivalent square field(cm)

measurement
wedge angle position 5 10 15 20
15° depth of Dmax 0.983 0.985 0.989 0.999
50 cm 0.995 0.992 0.997 0.997
10.0 cm 1.003 1.000 1.004 1.004
15.0 cm 1.011 1.009 1.011 1.011
30° depth of Dmax 0.972 0.977 0.985 1.000
50 cm 0.995 0.988 0.997 1.003
10.0 cm 1.002 1.000 1.007 1.012
15.0 cm 1.015 1.015 1.020 1.025
45° depth of Dmax 0.955 0.955 0.965 0.985
50 cm 0.989 0.989 0.987 0.996
10.0 cm 1.013 1.013 1.009 1.017
15.0 cm 1.037 1.037 1.032 1.039
60° depth of Dmax 0.950 0.950 0.966
50 cm 0.987 0.987 0.995
10.0 cm 1.010 1.010 1.018
15.0 cm 1.042 1.042 1.052
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Table 2. Normalized Wedge Factors for 6-MV X Rays. Factors Nomalized to the Mean Value

tfor Each Wedge Angle

measurement side of equivalent square fieldicm)
wedge angle position 5 10 15 20
157 depth of Dmax 0.991 0.990 0.993 0.998
50 ¢cm 0.999 0.993 0.998 1.001
10.0 cm 1.008 0.997 1.999 1.005
150 cm 1.012 1.007 1.006 1.005
30° depth of Dmax 0.883 0.984 0.989 1.000
50 cm 0.989 0.985 1.000 1.006
100 cm 1.002 1.001 1.002 1.009
150 cm 1.011 1.0M 1.013 1.016
45 depth of Dmax 0.978 0.978 0.982 0.994
50 cm 0.989 0.989 0.992 1.002
100 cm 1.013 1.002 1.995 1.012
150 cm 1.025 1.017 1.014 1017
60° depth of Dmax 0.974 0.978 0.983
50 cm 0.985 0.990 0.996
100 ecm 1.006 1.008 1.010
15.0 cm 1.031 1.024 1.016

Table 3. Normalized Wedge Factors for 10-MV X Rays. Factors Nomalized to the Mean Value

for Each Wedge Angle

measurement side of equivalent square field(cm)
wedge angle position 5 10 15 20
15° depth of Dmax 0.993 0.989 0.991 0.999
50 ¢m 1.001 0.996 0.996 1.007
10.0 em 1.004 1.001 1.003 1.007
150 cm 1.006 1.004 1.007 1.010
30° depth of Dmax 0.989 0.984 0.990 1.002
50 cm 0.993 0.985 0.997 1.009
10.0 cm 1.003 1.001 0.999 1.011
150 cm 1.008 1.011 1.000 1.018
45° depth of Dmax 0.989 0.985 0.991 1.002
50 cm 0.992 0.989 0.996 1.010
100 cm 1.007 1.000 1.002 1.014
15.0 cm 1.010 1.002 1.005 1.020
60 depth of Dmax 0.986 0.986 0.997
50 cm 0.995 0.996 1.007
100 cm 1.000 1.001 1.013
150 cm 1.000 1.003 1.019
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Fig. 1. Normalized wedge factors for 4-MV X-rays. (a) normalized wedge factors on various depths;
(b) normalized wedge factors on various field sizes.
(a) (b)
8 wn
2 g
I's
3 S
bl
g _ 60W .§ - S0W
i =
g 45W 5
- 3w s
S 15W &
o o
5 10 15 5x5 10x10  15x15  20x20
depth {cm) field size (cmxcm)

Fig. 2. Nomalized wedge factors for 6~-MV X-rays. (a) normalized wedge factors on various depths;
(b) normalized wedge factors on various field sizes.

(a) (b)

1.05
1.05

60W
45W
30w
15w ; :
1.2 5 10 15 5x5 10x10 15x15 20x20
depth (cm) field size (cmxcm)

normalized WF
1

normalized WF
1

0.95
0.95

Fig. 3. Nomalized wedge factors for 10-MV X-rays. (a) normalized wedge factors on various depths;
(b) normalized wedge factors on various field sizes.
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Table 4. The Various Patameters of 1-di-
mensional Trial Function for 4-MV,
6-MV, and 10-MV X Rays

@ B ds Vs
wedge angle (109 (0% A (om)  (cm)
4-MV X rays

15° 156 037 0758 10 10
30° 2.36 111 0603 10 10
45° 504 089 0462 9 10
60° 6.14 1.04  0.381 8 10
6-MV X rays
15° 1.01 006 0783 10 10
30° 175 080 0639 10 10
45° 245 036 0.499 10 10
60° 3.31 019 0418 8 10
10-MV X rays
15° 0.82 045 0815 10 10
30° 136 071 0687 10 10
45° 127 087 0532 10 10
60° 1.03 150  0.448 10 10

Table 5. The Maximum Error for Various
Energies and Wedge Angles
(Experimental Values vs Calcula-

ted Ones)
wdge angle maximum error(%)
4-MV X rays
15° 0.6
30° 14
45° 15
60’ 11
6-MV X rays
15° 0.8
30° 0.6
45° 1.5
60° 0.4
10-MV X rays
15° 0.7
30° 0.9
45° 1.1
60° 0.7
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