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Studies on Simplification of Wedge-filter Technique

Takashi Matsubayashi, Tadashi Wada. and Akihisa Nishimura.
Department of Radiology, School of Medicine, Keio University, Tokyo, Japan
(Director; Prof. Dr. Hisao Yamashita)

The wedge-filter technique is now very widely used in radiotherapy, especially with megavoltage ra-

diation. Intending to simplify the wedge-filter technique, the authors examined the application of the pre-

calculated treatment plan to combined wedge fields of %Co y-rays at SSD [fixed. source-to-skin distance]

50 cm. It was derived from the method of Braestrup and Mooney [1955], and was further developed by

Du Sault [1959] as for the STD [fixed source-to-tumor distance] system. OFf cource, the pre-calculated

plan is particularly convenient with rotational therapy units for which the STD system is generally adopted,

but this can clinically be applied to combined wedge fields of the SSD syster.

In clinical application of the pre-calculated plan, the problem of oblique incidence arises. The

authors examined the validity of a method of drawing to select the proper wedge filter for a sloping wedge

field of 6MV X-rays by using the “half-way method”, one of the isodose curve shift methods by which it

is easy to assess the changes caused on standard isodose curves by the presence of oblique incidence. This

method is considered to be available for clinical treatment planning.
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Fig.1 *Co 6W x8:m wedge field at SSD 50cm, wedge
angle at a depth of 5cm 45°, source 2 cmd, source to
diaphragm distance 35cm, filter to skin distance 9 em
air dose at a depth of 0.5cm on the axis 100.

Fig. 2 Combined two *Co wedge fields of 6W x8cm,
SSD 50cm at 90 degrees.
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Fig. 3 The central axis percentage depth dose for %Co wedge fields of SSD
50cm compared with that for °Co simple fields of 3SD 50cm without wedge

filter air dose at a depth of 0.5cm on the axis 100.
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Fig. 113%°Co K ELEFRRSIEE (ZE RI-103F
%, 1,000Ci HEER, #HFE 2cmg, source-to-
diaphragm distance 35cm) Fo#yll wedge filter
X BT, S S D50cem, USRS
Fir6Wx8enTh b, HE 5mTo wedge an-
gle [345°TH%. WMAPLEERET 0.5cm0
Zerhfi iy 100L Lcdb 0T, fEF—ficS SD
T X B EERTEC AW BT s SRR
oL THL ., Fig. 2131F U wedge filter
B4t 090° X 2 o AREREMBTHS. ©
O X 5 I REEREIR Y, BFROWE, EED
BRI 5 EZBEORERNEZ & ig—o—ofF
BT &l hVHEELRAFRTHS.

Fig. 313, ORI EESEY “Co rifn
wedge filter BEtOFE L, FLBHTFOKE S
o wedge filter 7o L DBHOZE & w2\ THEE
LicdbDTHB. MEITI—FKL, fEo>THLEE
MEESF w BAL Tk, wedge filter BEITYL
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wedge filter 7z LOBHEFALL 51, —REclE
bR T\ IR EE %S (Brit. J. Radiol. Su-
ppl. 10, 1961) %z ¥ ¥FEH T 5.
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i 100& L, (a) (b) Ity
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Fig. 4 Comparison of isodose distributions for a **Co wedge field of 6W x8cm,
SSD 50cm with skin-to-reference point distance of 3, 5, and 8cm. Depth dose at
each reference point 100, wedge angle at a depth of 5cm 45°.
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Fig. 5 Comparison of isodose distributions for combined two “Co wedge fields
of 6Wx8cm, SSD 50cm at 90 degrees, with different skin-to-tumor distance
(Sk TD). Wedge angle at a depth of 5cm 45°,

(a) Left-half: SkTD 3cm. Right-half:
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(b) Left-half: SkTD 8 cm. Right-half: SkTD 5cm. Equal tumor dose con-
tributions are delivered from each field.
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Fig. 6 Comparison of dose profiles of combined
two *Co wedge fields of 6 wx 8 cm, SSD 50cm
at 90 degrees, with different skin-to-tumor dis-
tance, along the arrow of the diagram below.
Wedge angle at a depth of 5cm 45°.

Equal tumor dose contributions are delivered
from each field.
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Fig.7 Combined two *°Co wedge fields of 6W X8 cm, SSD 50cm at 90 degrees.
Wedge angle at adepth of 5cm 45°, Equal tumor dose contributions are deli-
vered from each field.

—— Isodose curves for combined two wedge fields at 90 degrees, Left: SkTD

8 cm, right: SkTD 5cm.

----:« Isodose curves as a pre-calculated dose distribution for combined two
wedge fields at 90 degrees. Both left and right: SkTD 5 cm.
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L RO I, BTxhZh ab, od L& h b id
IMAHEMR QQ" #EH[IE, LEix filter p we-
dge angle ZQRZ % [k RDHZENTE
5. TLTZOEEI1160° ThHs. Fig. 8 (c)
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Fig. 8 (a) Illustration of a method of drawing to select the proper wedge filter for oblique
incidence by using the ‘“half-way method”’.
(b) 6MV X-ray 6W x6cm wedge field at focus-to-center distance (FCD) 100cm, wedge angle
at a depth of 6em 60°, depth dose at a depth of 6ecm 100.
(c) Isodose distribution for the sloping wedge field measured on the same conditions as (a).
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— Isodose curves measured.

------ Isodose curve derived from the wedge field (b), by using the “half-way method”.
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Rz b EILD>. %< » precalculated plan i
DTHRE, BELIS L LT ARBERL
Uedb DR ZhED S bhLBELZ LNTES.
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