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Design and Application of Acrylic Electron Wedge for Improving Dose Inhomogeneities
at the Junction of Electron Fields

Young Bum Kim : Young Ho Kwon - Woong Ku Whang - You Hyun Kim™* - Soo Il Kwon™*
Dept. of Radiation Oncology, Korea University Hospital*
Depth. of Radiologic Technology, College of Health Sciences Korea University **
Dept. of Physics, Kyonggi University ***

Treatment of a large diseased area with electron often requires the use of two or more adjoining fields. In
such cases, not only electron beam divergence and lateral scattering but also fields overlapping and separation
may lead to significant dose inhomogeneities(+20%) at the region of junction of fields. In this study, we
made Acrylic Electron Wedges to improve dose inhomogeneities( +5%) in these junction areas and to apply
it to clinical practices.

All measurements were made using 6, 9, 12, 16, 20 MeV Electron beams from a linear accelerator for a 10
X10cm field at 100cm of SSD. Adding a 1 mm sheet of acryl gradually from 1 mm to 15mm acquires
central axis depth dose beam profile and isodose curves in water phantom.

As a result, for all energies, the practical range was reduced by approximately the same distance
according to the acryl insert, e.g. a 1 mm thick acryl insert reduces the practical range by approximately 1
mm. For every mm thickness of acryl inserted, the beam energy was reduced to approximately 0.2 MeV.
These effects were almost independent of beam energy and field size. The use of Acrylic Electron Wedges
produced a small increase(less than 3%) in the surface dose and a small increase(less than 1%) in X-ray
contamination. For acryl inserts, thickness of 3 mm or greater, the penumbra width increased nearly linear
for all energies and isodose curves near the beam edge were nearly parallel with the incident beam direction
at the point of penumbra width(35 mm~40 mm). We decide heel thickness and angle of the wedge at this
point.

These data provide the information necessary to design Acrylic Electron Wedge which can be used to
improve dose uniformity at electron field junctions and it will be effectively applied to clinical practices.
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Fig. 2-1. Beam profile of 9MeV electron beam at
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Fig. 2-2. Depth dose curve of 9 MeV electron beam by
increasing acry! thickness(10 cm cone, SSD 100 cm)
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Fig. 3. Comparison of isodose curve with and witout acryl plate for SMeV electron beam
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- 38 -



Y 4 MAR ZAOF ZER 2 MUET JIME 2I8 acrylic electron wedgeel HIZ U AR

~ 12
E’ 10 —— VeV Thickness of wedge center
5 8 -a— VeV Thickndss
& —— 12MeV of edge Wedge Angle*
§ 6 —— 1oMeV
g 4 —— 20MeV A
D— il
2 <
0 \ . . . Width of wedge
0 SACM Thiclgness(mnl)ts Y * Wedge Angle = tan '(Thickness of edge/width of wedge)
Fig. 4-2. Variation of the maximum rang of electron Fig. 5-1. Design of acrylic electron wedge
beam by increasing acryl thickness

7
E 6 ——6MeV
(&)
= 5 —=— 9MeV
- —— 12MeV
2 3 —o—16MeV
€ 2 —x— 20MeV

1

O L 1

Q

5 10 15 20
Acry| Thickness(mm)
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Fig. 7-1. Isodose curve for adjacent fields matched without wedge(9 MeV, gap 0 mm)
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Fig. 9. Comparison of isodose distribution for chest wall irradiation(Alderson Rando phantom) with and without acryl wedges.
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