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Fundamental Studies of Wedge-Filter Techrique

Takashi Matsubayashi
Department of Radiology, School of Medicine, Keio University, Tokyo, Japan.
(Director: Prof. Dr. Hisao Yamashita)

Effective applicability of wedge-filter techniques is one of the major advantages of high-energy radi-
ation therapy. With the intention of simplifying the wedge-filter techniques for clinical use, some studies
were made on the design and construction of wedge filters, and the problem of oblique incidence in appli-
cation of wedge filters.

Based on the method of Van de Geijn published in 1962, the author designed and constructed some
wedge filters for use with a telecobalttherapy unit (Toshiba’s RI-103F type). Mesurements were made of
isodose curves and their wedge angles. By this method, such wedge filters as have wedge angles suitably
approximate to the intended ones over a considerably wide range of field size, can be made for use with
a variety of treatment units. Because of its simplicity and easiness in application, this method is consider-
ed to be of great value for clinical practice.

The “half-way method”, one of the isodose curve shift methods, which has been adopted in Man-
chester, is the simplest one for assessing the changes caused on standard isodose curves by the presence of
oblique incidence. At 30 deg. and 45 deg. obliquity, measurements were made of isodose curves with
a geometrical field size of 8 x 8 cm. at the surface of a water phantom which is at 50 ¢m, from the source
of a telecobalt therapy unit (Toshiba’s RI-103F type) at the central axis of the beam. The standard
isodose curve was also obtained on the same conditions, and from this dose distributions at 30 deg. and 45
deg. obliquity were derived by using the “half-way method”. An examination of these isodose curves
showed considerably good agreement between calculated and experimental results. This method can
be clinically applied with satisfaction for 8Co ¢-rays at SSD 50 cm.

"The effect of oblique incidence on wedge fields (the change of wedge angle) can be compensated for:
(1) by using bolus; (2) by adjusting the wedge angle by the use of appropriate wedge filters; (3) by select-
ing the appropriate angle of incidence. These methods were assessed by considering a hypothetical treat-
ment with combined two wedge fields whose dose distributions were calculated frora the measured isodose
curves by using the “half-way method”. From the viewpoint of clinical practice, however, the inhomo-
geneities of dose distributions of combined wedge fields may often be permitted without the compensation

for the effect of oblique incidence.
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Fig. 1 Illustration of the theoretical considerat-
ions leading to formulae (2) and (3).

Table 1 Comparison of the wedge angles
measured at a depth of Gem with
the intended ones,

WA measured at

wedge | WA 5 gﬁ:_p_t_h_g[‘ fem
filter |intended| " @ field | “field
W x 8em!BW x Scm

20° | o0.132 | a7 |

45° 0.157 42° 44°

a0° 0.189 47° 48°

glaolw|»

60° 0.274 867

WA: wedge angle
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Fig. 2 Isodose curves obtained with the wedge filters,

Cobalt-60, SSD 50cm, source 2 cm @, diaphragm to skin distance 15cm, filter to skin distance
9cm, geometrical penumbra at skin 0.86cm, air dose at a depth of 0.5cm on the axis I00.

WF=wedge filter

WA=wedge angle measured at a depth of 6em

7235,
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Table 2 Variation of wedge angle with
geometrical field size

field | 4w | 6w | 6w |6w |sw [low

(cm) % 8 xﬁfxs %10 x 8 x 8

WA 45° | 44° | 44° | 44° | 42° | 40°

WA: wedge angle
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Fig. 4 (1) Standard isodose curves measured, 8 X8cm field.
(2) Sloping field, surface obliquity 30 deg., 8 X8cm field.
(3) Sloping field, surface obliquity 45 deg., 8x8cm field.
Cobalt-60, SSD 50em, source 2em@, diaphragm to skin distance 15cm, geometrical
penumbra at skin 0.86cm, air dose at a depth of 0.5cm on the axis 100.

—— isodoe curves measured.

isodose cuvrves calculated by the ‘¢ half-way ” method.
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Fig. 5 Combined two wedge fields. The effect of
oblique incidence is compensated for: (a)
by using bolus; (b) by adjusting the wedge
angle by the use of appropriate wedge
filters; (c) by selecting the appropriate
angle of incidence. (d) No compensation
is made for the effect of oblique incidence.
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c. bolus T{ER ¥ 912, wedge filter B, i35
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