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The Design of Aluminium Wedge Filter for Use on Cobalt-60 Teletherapy

Muneyasu Urano, Chikahisa Yamada and Sumihiro Kickawa

Department of Radiology, Kyoto Prefectural University of Medicine

(Director: Prof. Dr. med. Hiromu Kaneda)

Wedge filter technique is used to irradiate malignant tumor tissue with tumor lethal doses homogene-
ously. Since it was reported by Ellis and Miller (1944), this method has been used in many clinics not
only for x-ray therapy, but also for cobalt-60 and high energy therapies.

In this paper the design of the wedge filter made of aluminium for cobalt-60 teletherapy was investi-

gated. The ratio of the sloping section to the total length of the wedge filter was investigated. Van

Roosenbeek and Grimm’s method for calculation of the thickness of the wedge filter was simplified. A

correlation curve between the wedge angle and the thickness of the wedge filter was demonstrated to

make the wedge filter design much simpler.

As a result of these investigations good wedge filters which showed linear bottom of isodose curves

without the unnecessary loss of energy and with desired angles could be made of aluminium.
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Figure 1, schematic lateral view of ¢ plateau
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Figure 2. shapes of the 509, isodose curves acc-
ording to the ratio of sloping part (S) to to-
tal length (W) of wedge filter (S/W).
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Figure 3. diagrams illustrating the method of
calculation for a thickness of wedge filter.
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Figure 4. narrow beam absorption curve in Al-
uminium at Cobalt-60.
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SSD: source skin distance

SWD: source wedge filter distance

W: length of wedge filter

F: length of field
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Table 1 Correlation between the wedge

angle and the thickness of wedge
filter, and h/F.

thickness of wedge |r
filter

wedge angle experim- | theore- b/ F |
ental | tical |
36 21 | 215 0.26 ‘

45 2.9 | 288 0.36

52 3.7 | 3.70 0.46
;' 65 6.4 | 6.30 0.79 |

XT, Hd BB L D wedge angel L wedge
filter DEGE & O FEBIBIRZ BIRT 2 Z L 1x %5
THBNR, IHhTEBEHEFO EX (wedge filter
DEMNAITO) wkvBEsh, ZodaTix
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T wedge filter 055X h LRNBDO BEXFDl;
h/F & wedge filter & o> FHBIdhRR 2 M 2 & 2
A7, TRZES5IICRT. 2D X373,
BEFOEXIZL2>TY, wedge filter HifE SR
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Figure 5. theoterical correlation curve between
the wedge angle and h/F (h; thickness of
wedge Filter, F; length of radiation field).
open circles represent the measured values.

Table 2 designs of Aluminium wedge filters
for 45 degrees at 5045 isodose curve,

SO | oping o | hicknes of
" sa, * 36m, 29m,
| Gem, 27mm, 22mm,
| denm, 13mm, 15mm,
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WSE U 7= S50 Ml X 6 1R T i+~ &
YDTHO7. Flhb oSl b Rt
BPERUC & AR EROIEIZ L iR 5 B
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Figure 6. measured isodose curves for various field sizes.
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