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Dosimetric Characteristics of Dynamic Wedge Technique

Young Taek Oh, M.D., Ki Chang Keum, M.D., Seong Sil Chu, Ph.D.
and Gwi Eon Kim, M.D.

Department of Radiation Oncology, Yonsei University College of Medicine, Seoul, Korea

Purpose : The wedge filter is the most commonly used beam modifying
device during radiation therapy. Recently dynamic wedge technique is availa-
ble through the computer controlled asymmetric collimator, independent jaw.
But dosimetric characteristics of dynamic wedge technique is not well known.
Therefore we evaluate dosimetric characteristics of dynamic wedge compared
to conventional fixed wedge.

Materials and Methods : We evaluated dosimetric characteristics of dynamic
wedge and fixed wedge by ion chamber, film dosimetry and TLD in phan-
toms such as water, polystyrene and average breast phantom. Six MV x-ray
was used in 15X 15cm field with 15,30 and 45 degree wedge of dynamic/
fixed wedge system. Dosimeric characteristics are interpreted by Wellhofer
Dosimetrie system WP700/WP700i and contralateral breast dose (CBD) with
tangential technique was confirmed by TLD.

Besults : 1) Percent depth dose through the dynamic wedge technique in
tissue equivalent phantom was similar to open field irradiation and there was
no beam hardening effect compared to fixed wedge technique.

2) lIsodose line composing wedge angle of dynamic wedge is more straight
than hard wedge. And dynamic wedge technique was able to make any
wedge angle on any depth and field size.

3) The contralateral breast dose in primary breast irradiation was reduced
by dynamic wedge technique compared to fixed wedge. When the dynamic
wedge technique was applied, the scatter dose was similar to that of open
field irradiation.

Conclusion : The dynamic wedge technique was superior to fixed wedge
technique in dosimetric characteristics and may be more useful in the
future.

Key Words : Dynamic wedge, Contralateral breast dose
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Table 1. Percent Depth Dose by Film Dosimetry Using Method of Isodensity-to-Isodose Curve
Conversion
depth 15" dynamic 30" dynamic 45° dynamic  15° fixed 30° fixed 45" fixed open
(cm) wedge wedge wedge wedge wedge wedge field
1 918 926 95.3 79.3 79.2 76.3 97.3
3 96.9 96.8 96.1 975 975 97.7 95.8
5 91.1 90.6 89.1 90.2 90.2 90.2 87.7
7 818 81.1 80.4 82.2 82.3 825 80.0
9 740 73.9 737 75.1 75.1 755 727
11 66.3 66.6 67.2 68.4 68.4 68.8 659
13 59.2 59.7 60.6 61.8 61.9 62.5 59.6
15 521 52.9 54.2 55.9 56.4 57.3 540
17 436 472 489 504 51.1 52.0 484
19 388 1.9 44.1 457 46.2 470 437
21 33.7 36.5 39.1 413 416 424 394
23 287 33.1 347 374 376 38.6 35.6
25 219 255 29.1 33.8 34.1 35.0 319
Rmax 1.68 1,66 1.62 203 203 2.03 157
R80 7.21 7.26 7.10 7.61 7.66 7.71 6.96
R50 15.30 15.87 16.59 17.09 17.40 17.75 16.35

» Rmax ; depth of maximum % depth dose
R80 ; depth of 80% depth dose
R50 ; depth of 50% depth dose
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