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The application of wedge filter in the case of arc therapy with linear accelerator

Yoshimasa Tanaka and Yasumasa Kuroda

Department of Radiology, Tenri Hospital, Tenri

In the case of small arc rotation therapy, the brass wedge filter were used (Rota wedge technique)

and compared the resulting isodose distributions with non-wedged arc therapy.

The purpose of this paper was to irradiate uniformly in radiation field and tried more rapid fall off

of dose beyond high dose region.

In this study, wedge angle were 30°, 40° and 60° using 6 Mev NEC Liniac. Mix D cylindrical phan-

tom of 12 cm radius and Alderson RANDO Phantom were used and isodose distribution were obtained by

two 60 deg. arcs with same centers of rotation and non separated and 40 deg. separated arc rotation at the

center were studied. Experimental results were as follows:

1) In the case of non-wedged arc therapy, the center of rotation did not coincide with a point of

dosis maximum and the dose distributions in irradiation fields were irregnlar and showed no uiformity,

2) The more wedge angle increase, the more dosis maximum approaches to the center of rotation.

3) The isodose distribution in the irradiation field was symmetrical about the axis of rotation, the

region of uniform dose was becoming larger and dose fall off was more rapidely beyond the high dose re-

gion.

4) However, wedge angle increase over these appropriate angle, dose distribution was becoming in-

homogenous and dosis max. again moved another site.

ed by calculation.

These appropriate wedge angle also were obtain-

5) These appropriate wedge angle was smaller in the case of separated 60 deg. arc rotation in both

sides compared with non separated arc rotation.

6) The rota wedge techniques can be applied to the bladder and rectal tumors clinically.
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Fig. 1. show isodose curves for a 10x10cm field filtered by 30°, 45°and 60° wedge.
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Fig. 2. Isodose distribution in a cylindrical
phantom of 12cm radius, obtained by rotat-
ion of a 5x5cm non wedged field through
two 60 deg. arcs with same centeres of rota-
tion. The center is separated with 40 deg.
angle.
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Fig. 3,4, and 5 show dose distribution [for arc
therapy with 30, 45, and 60 deg. wedge-filt-
ered beams compared with the distribution
from 2.

&~

Fig. 6. Isodose distribution in a cylindrical
phantom of 12cm radius obtained by rotation
of a 5x5cm non-wedged field through two
G0 deg. arcs not separated at the center.
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Fig. 9.

Fig. 7,8, and 9 show dose distribution for arc
therapy with 30, 45, and 60 deg. wedge-filt-
ered beams compared with the distribution
from Fig. 6.

Fig. 10. Isodose distribution in an Alderson
RANDO phantom of lumbar region obtained
by rotation of a 7X7cm non-wedged field
through two 60 deg. arcs separated with 40
deg. at the center,.
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Fig. 13.

Fig. 11, 12, and 13 show dose distribution for
arc therapy with 30, 45, and 60 deg. wedge-
filtered beams compared with the distribu-
tion from Fig. 10.
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Fig. 14. shows dose distributions inside 90%
isodose lines using RANDO phantom comp-
ared with non-wedged field from 60 deg.
wedge in both sides.
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Fig. 15. shows the relationship between wedge
angle and max. dose depth,

LEOBGREY 75 7% Lvlenh, Fig.15T
H5, HBME7 v v b — 2% LicEigmax.
dose depth( 100 IR DM & h OFRE) & wedge
angle L OROEFEERLIZIDOTHES, Z2LD
wedge angle % & % ¥ Max. dose depth {[5liiz
RIS E, Briwilch X viEhs, X
Rew W DT LIS A AR E -
wedge angle PLNE L & LoD B,

V. £ =

wedge filter DEEIIIX, Hlbs BEfERL B
FREMHCDBEHR L, & LT—flX vRE
LTH—-RBAM%E, O o EEER <
N LUTHE BT RE XK HETH
;52)8]'153'

=77, Rl bEERES LT, $Co,
) =7y 2T X HEFEEN L LEHIR T,
555, bk &4 L [ CHEC wedge filter D
CXh, XWEHESMEESC LA, EJ. Hall®
Sk his ThTtws, AL IETRHO B
& R EEEAEE o/ E W@l & Dosis
max. O ER—F Lisiodic BETE TR
¥gz A& L, BRfnc Dosis max. ik



90—(90)

72D, N0%WHBHEF X b b/NE <, AR
T &% 2 EDEAPY s B Rota wedgen
{F X > T, Hall?, Matschke™, Sutherland!®
FLBRTOBR, RaxDERIC X OTH ko
HFIEREBRE EEL RS,

) REBFPOBESMIE—TFRA £90% 18
HeksEE 5,

2) HWELHAIEEECE L TR TH B,

3) [ElEGHiHL & Dosis max. o fiptk < —%
Th Ok TIS v NEE LS.

4 BHTFC—-FLcERERY o x5 LR
FERTET 5, L EEABET 2 HEn
WATHZLinETHS.

Uiz Rota wedge Z LB V- 238481, &
47g wedge angle DRERNETHS. Fiho
m<, FxOBETCHR TR #Y7: wedge angle
RHBDTHOT, 2 X THEIET L Dosis
max. (XEEEFOE iR, BRSO X b5k
5. Hall® p3fi<T\w5% e, #ERckoT
wedge angle ZGET 5 Z LMHEETH S, L
LERBIIEE i Th v, B4 oFfciFig.
1SR T A7 » v b —a % BT, 4
DAL DWT wedge angle & Dosis max., &
OALEBIREHi &, [EiEH.OIC Dosis max. 235
bL\> wedge angle 2 {FfT B LTV 5.

Fig 1SIRF0<, sFgifi 240 LT £4560°
SODIRTFREIOITH, PRE B X 72160° S0
DIRFRHICHAT 53\ wedge filter T L\~ z
EAbns. Zik K. Welker!V pfh8 L 3 —3%
L, el LIciRTREA 0, B AE
MR TIFSREaTH 5.

LLE Rota wedge % o [ER~D [EH B LT
3 BIEBENE, ERSSoBENS S, K
DAEZ v ¥+ — A b OBEASTD DS oD
R, BAASEETORENEECRSDS &
#3172 %. Sutherland'® 3, {2 Hts & L7z 280°
DOIRTFBE OBRIc45° @ wedge filter % 5%
C LR IOT, SAaAEEEFLE D 2 LicPR
Eigh, EEHTOFE AT - LEE T
%. D. Beduhn® ix, ®Co jETMR& ( 160° 2

AAEZRARESMEE B305 BL0E

Jim) X b EEHAEIREEO v v ik g
HERI17.5° @ wedge %\ iolEE oL
Z2oWT, BEAMMEHE Lz, BB critical
organ TH AW, FH T2 GE %2 Hs L,
wedge filter ZF\ At FVinu R~ &
ALTBITHZ xR,

SEDOWERXTRT %Co ThHY, V=7, 7
T Rota wedge g% Fl 7ol 853 /e, LanL Y
=7 » 2R {, Back pointer &Gy set
up EXLEFETZE, V=7 9 2L 5 ETIR
U, L LWRES i E 5 - EMAEETH
Z. ZOBBRIZHAT, Rota wedge ¥:oFIF»nE
CHEEZEZ bR,

6MeV. ) =7 , 7 CIRTFREHEAT 5 Bicwedge
filter %Hi\v, HRYORBHFHC— L TE—ic
MEZLEL, oz o E O RROSE Y H
KBBOALTHZEHAMNE Lz, #1% wedge
filter (FREE30°, 40°, 60°) HH\T, £7460°
B0, HREPHEEXWE X, BOHhRA4A0° HEL
fo & & DIFFRH 41T\, no wedge DiFf &
R R s Tk OfE R A 8,

Q) ETFBHOE, no wedge o L %, [dliE
ful»& Dosis max. o f&it—387, ST o
BESMITE—TH 5.

(2) wedgemffEs ¥ 3ico TDosis max.
O R EEFROCES < .

(3 FEic wedgefik ¥ 3 LERHAIIRIG—
Wiz b Dosis max. (XN AR5,

@) D BEFED wedge FITEHEIC X oT
bRDONDD, ZOHAE, 0%, BRIORK
SEFC—B L, B—l, FEOEEE&KOEE
44, no wedge R BHCIHAT 5.

5) CoRHFEIEKREE QWCEE, B
OIES, ERBIRFE Y v SRS RETH
5.

PO

1) Beduhn, D. und Kuttig, FI.: Die Bewegungs-
bestrahlung der paraaortalen Lymphknoten
mit °Co Gammastrahlen: Strahlentherapie



MBFnd64 1 A25H

3)

1)

[ 3

6)

7)

132 (1967), 481—486.

Francois, P.E.: Wedge filters for use on the
8 MeV linear accelelator: Brit. J. Radiol.
31 (1958), 712—-713.

Greene, D.: A study of the potential value of
high energy electron therapy in comparison
with megavoltage X-ray therapy: Brit. J. Ra-
diol. 34 (1961), 318—322.

Hall, E.J., Dalrymple, G.V. and Tamayo,
R.P.: A rotawedge technic for therapy with
high energy racliation beams: Radiology 82
(1964), 502—507.

Kuttig, H., Brenner, G. und Zunter, F.:
Verbesserung der Dosisverteilung bei kombini-
erter Radium-Kobalt 60 Teletherapie des
Kollumkarzinome durch biaxiale, bisegmen-
tale Pendelbestrahlung der Parametrien: Stra-
hlentherapie 136 (1968), 131-—137.

Massey, J.B.: The role of moving field tech-
niques in treatment with high energy radia-
tion: Brit. J. Radiol. 35 (1962), 90—114.
Matschke, S. und Welker, K.: Bemerkung
zum Problem der Messung, Rechnung und
Lokalization bei der Bestrahlungsplannung:
Deutscher Réntgenkongress Teils B: Stra-
hlenbehandlung und Strahlenbiologie: P. 223
—226.

8)

9)

10)

11)

12)

13)

14)

91—(91)

IabhiE : wadge filter $fliic B3 2 Za 9 F
%. BEK26% 25 (M4l), 84—94
Roosenbeek, E.V. and Grimm, J.H.: Wedge
filters: Their construction and use with the
22 Mevp Betatron: Am. J. Roent. 85 (1961),
926—932.

Sutherland, W.H.: Arc therapy with wedge-
filtered beams of cobalt 60 radiation: Brit. J.
Radiol. 35 (1962), 478--481.

Tranter, F.W.: The design of wedge filters
for use with a 4 MeV linear accerelator: Brit,
J. Radicl. 30 (1957), 329—330.

Tully, T.J.: Wedge filters for use with a 100
Curie Cobalt 60 teletherapy unit: Brit. J.
Radiol. 29 (1956), 227--229.

Van de Geijn, J.: A simple wedge filter tech-
nique for cobalt-60 teletherapy: Brit. J. Ra-
diol. 35 (1962), 710—712.

Welker, K.: Die Bewegungshestrahlung mit
Keilfiltern in der *°Co-Teletherapie II. Die
Verwendung von Keilfiltern mit kleinem
Keilwinkel: Strahlentherapie 132 (1967),
497—503.

WTFAHME, AR, BAEER SHE—, 8
=, AfAED  wedge filter % i iz ®Co
EERE R o &S, B R K22% (1962) 586




