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Simple Design of Wedge Filters for °Co Teletherapy

Y.H.Lee,M.D., Y.K.Yoon,M.D., **J.W.Nam,Ph.D.,D.Sc., B.S.Choi, M.D.,D.M.Sc.

Department of Radiology and Nuclear Medicine, Yonsei University, College of Medicine,

Seoul, Korea

An another simple design, calculation and build of the wedge filters for Co-60 teletherapy were
fully introduced for further effective and accurate treatment planning.

The isodose curve with new way design plotted out from the automatic isodose plotter showed
satisfactory result for the clinical aspect.

In this paper, the detailed typical wedge field combinations under various situation, especially for

the treatment plan with narrow beam of the head and neck and for the supplementary external

irradiation to the deep seated greater target volume or the recurrent cases, were discussed.
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filter o] HifF W BEMo] Helode o= EA" vl 3
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Z8]} conventional x-ray therapy ¢4+ wedge
filter & {#HsQ< wlo] i lhfEe] closed pattern
o] L AE L o] FelAA ghow m KEE Kol A
Ae WRE 55T 355 Bitstars 294 £3] #
Y AL opdlel. ey ol Mol Mkd &
Q& Co-60 L 1-o] high energy therapy A& o]
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Wedge filter o] #)Ji]-& isodose surface 7} i}
EHAE o5 —#me AT HaAAZ BE Bl
firfE ol wheb 2 Wiks7zE Hille] closed pattern &
o] FA FT w), o]F nr HRMoE EHIF] 5
o —ffe] AREN WS BWIA o] L] i
kS @ielz whulA] isodose surface 7} Eiihiz}
olw AEEE o] FA dlo] ol E MM ML KA Ev
ulghi= vl ES S J9EE closed pattern g o] F-7
shedl gleh. Wedge filter & ffifilghel]l glol Fihate]
FRE WEME SR Sfizt el FTE olFE AL
ol = wedge filter ] ) #RP & 50%7F ol
e Mo 7 30° 45° B 60° Mo dla Y

Wedge filter = 1Jj1 8- 25z MAEE 7HA
I WHetEE B PHES R M MEEkel BEi
s 9 HE Aifel e TS B R s
& 5 o], £3 BAHRBERA e fixed field
combination & moving beam technique ] A+ ¥
el v B A AR e o] RIS R
4=l Ed ¥sle] wedge filter S AT W= &
frol WA el whel &Wd EHEE o FA HEE
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T gon o]¥A dJuEA vEs FHSLE AHM
QS BT F e el
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alo] wedge filter o] Hlff-& B 19l o)
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A 3 A sl s pritle] B Foe EKE
T Qe JEkE WEske] NSk glew 3 30°
45° 9 60° wedge filter & Jcigalul A o]o]  FEIKEESH
o Mekel Felna ek,
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coefficient) %=o. 0596 cm?/gm, whe}A] A5 IR
(linear absorption coefficient) p=0.6759cm™"7} ¥ t}.

50

i 6.5
!

Fig. 1. Dosage reductions by each wedge filter.

Wedge filter 9} 744 F7A& #5e ¥4 X 4%
ERE 02 FAL £4 53 Zom BHRE B
Roz Fsted = fEfisle = HRE WAL & £R

2 gl o17]o] A% SSD:80e] Al F.S.:5x2lem i )V

# 5.0cm o] Zlol w3 Fifiel .
1. 30° wedge
35.1=50.0 76Xy,
In 1. 4245=0. 676 Xz0
. Xs0=0.523 cm
tanfs0=0. 1046
. 030=6.0°
2. 45° wedge
25.0=50.0 e 57%
In 2.0000=0.676 Xis

. Xi5=1.025 cm
tanfss==0. 2050
© 0s=11.6"

3. 60° wedge
6.5=50.0 e™%-676%g,
In 7.6923=0. 676 Xeo
. X60=3.018 cm
tanfso=0. 6036
" 00=31.1"

PR3k 7be EEio] fksle] wedge filter o 7} 7
A9 ¥ T ek wedge o] RG] EdlAAY &
WHE lelAe = 4ol whe} Fig. 20 419k 7ol
60° wedge filter o] QloJ4] Oo=31.1°0] ==& o] A3
o] 7] 45l AE 1.0mm 2] Y 7 5ol MRS
1.63mm & §E&}he] #l o).

;/:
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Fig. 2. Determination of stair width of 60° wedge
filter.

SRR YA T BAOBEKE A o
AL BEH BRERAAE £4 e A= 2
Sotol HBEEMMESEE R T8 BUT Hike
E SRMES BEsd 2a Eslor ¥ do] A47H
47 2 MgRe AEE ¢ JE Filiel At

PEgel Qo1A mElE WA e T MEE RE

Fig. 3 Wedge filters (from left:30°, 45° and 60°)
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Fig. 4. Plotted isodose curves (from left: 30°, 45° and 60°)

o # opEl AMEEEIEN Kol HER Aolm=
o BENES] EREH TS %A ZiEE o
of ME & ko] HESA Hrh

olgA st #HiF EAE wedge ¥ ##E Co-60
%8 o] diaphragm ®iECl Ki# F/HE & J=EF 5.0
~10.0mm #2fE 2] plexiglass fitell FEEE FHko= [
FEA 7| =2 Fig. 35 zFo] fiffe] BT H & Zol=

% wedge filter o] w2} FEghd SRS Fig 4o
A BE uls} o], BEE wedge Yol = ARtz
Mol Fid AL, MiFe] B = Boz EHEST AU
7% & conventional therapy ¢} linear accelerator
ol = fiol HAe] EiliZ BT + Yo Co-60 #IE
2 20.0omm(active diameter 17.0mm)E #fy =z =

-

A= o=
il

2 BREME £4% BRE & AT ¢ 5 A

M. rE A

HEEE wedge filter & BIRe] et frffel wet
Hgoz pole ALE Aoy —#vo= 2 M
B8 ghagld Fele Mol WA B fREe]
BsE = KE, AEE AL o] MHAES EHE
3 #Eashed A

9 o] 5. fEAet AT At Hubike] ol F
= ZRfE, isocenter o VEIE, KMEMEIA HiIFEA,
o2z EER field o =)o % filter o M ol
w}g} = closed patterne] IS 71A4-& 4+ U

PlEs Ze EHRE ZES mHez ik 92 @

Fig. 5. Curved surface, 4cm isocenter,

F.S. 5X5cm
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JAE I Q& 45° wedge filter 4] % 8L A o8] B
el BIE BHE F dled AHmMSZ wedge
filter ©] f417) 30°, 45° % 60° %] fmfife] whel
closed pattern o] #4% f{¥sled A ).

Aol A& Sk kel Bl WEEl L gl 45° wedge
filter o] ffi fj=} It#cela 4] 30°¢F 60° wedge filter &
fiareke] MEFHS SIS wd REMHoEZ EMAD
T e AFES B o1& #FfstaA a

Fig. 501 A& &3 =L LA (maxillary ca-
ncer)®] FlE Eol iR &8} ERE A KE

i ol 4cm o] Zo]o] isocenter S T /NBHHE
(5X5cm), 90°°] R4 wedge angle & #{kA| A
& o] MEFHHE MR Aol

B2 AL 120%9] isodose curve 7} f#HIE2fyo 2 B
oF L7 B 2 REZAA %453 W= LIRS
o] el FAme et & 4 Y= Co AL = closed
pattern o] ¥ YR XA LEM KEEE S
oo & MAHHRe] TRs=R 238 4em Lo &
el Q& BiIfHET RS T % RTHRE S HEE
= 7HA I FHESYE = o #Eelat BEE Km oF
T At HRWA Aoz A4T 5 Yo A+ K

2 Bo fzfiuct oS RWEE target volume o]
fEfEd A5 YRS frmach gies v Hel
$HE HEIC) MES A Aoz ¥ 4 U

Fig. 6% IL#ity BRE 7h7ke] friigh HikIReEe] i
Froll wro] o]+ 45° wedge o] #iA B} 2 Sike
2 30° wedge 9} 60° wedge 5 fi/I3 MG #le] .
Isocenter &= 3cm 2] Zlolo] Fon F wedge filter
LR A Xfe] skl At =274 wek o
closed patterno] #EsHAE AL FHopo| v} = RFE
el Aoz 90° fEEEH 5X6em o] MRHEE HEE
a1 =

B Aol My WA Mzl %ol
Iske] Cell A eF ko] 60°wedge & fffiF= = target
volume o] Y& HEEEoZHE & Xo2 BHY
= & F U5 784 Co AL B & RRAHA
7} 5em Folg XA W Eiol 4% 2/3 LA e
& 799 external therapy o] HMiinigse %ol KEH=
T 95 A A2 B wlkeht 2ac v KMERE
o g sl ne A HRIREY KA B
St Al Aol wel m@AR R 2 Aoz

B

Fig. 6. Curved surface, 3cm isocenter,

YN o

A

Fig. 7. Curved surface 5cm isocenter,

F.S.: 5X5cm

F.S.: 5X5cm
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Fig.79] f&Eit#= Fig. 5, 63 7] JNRHTFEZA
ERA B E] B3 A o2 Fig. 64} isocenterd o
Zeol, 5cm 2 BEAZ o=

B MBS Rl dE FIAEL Sle
curve o] 1, Col4 60° wedge & #EasldSwl = 94
120% <] closed patterno] ¥ FEHE BHP ST & &
ek wehd Co A& MEEEe] 53] #fle=E Bl
o] w-& 7 $-(posterior extension), MEEAMES] AR
FHBE 9] MEHEY Sl £ LI A

, < moving beam therapy 7} ANuJfEst iz
J:“‘K"ﬂ BT Rl 22 7ol BEfel wEEstAl -
g3 A9 AL RN £EREHEHLT 2 dFe
2 ASA nkEie anterior floor o #AEE e 7
el A #hRAYel =} Sl

Fig.8 7 9+ Fig. 5,6,7 2o} KRHE(10X10cm)=E
A LE WS REE BEsa @ wE FEs
FEk REERE ol A L Higel ¥k MR
#o] o] et

Fig.8 o] A & isocenter = 8cm o] F3om KA
W& EAMEST7} isocenter o Fijfke] o] FolAE
%+ 4 glor} Fig. 89 9 £& wmslels BE

isodose

¥ = prone, (-2 supine position ol wz} 7]
o FIAE ¢ & Aol

Fig.82] B Hi#E prone position &2 FFifE Y =
JAES fEsl7)o] SEHe isodose curve A HAGHE
fr Higol AWM MEMEE Relzz 453 fixed
field combination ¢]1} moving beam therapy o] ¥
BS 2n FER A3 SdAde o AP oF
FIAZ 4 A Ce oldte 2o =z /R LR
A7 REEE o2 BHE BHEY a4 #%
JERs Aol (73 fE(retroperitoneal tumer)e] 4]
AT 4 Ad. FH AL R REEE st K&
i3 closed pattern-g o]§= = electron beam th-
erapy o REFE Q43 ke WREME Co-60] k3t
o WEtAA 4 & Aoz AT 4+ Yot

Fig. 9 & RAIM o2 Fig. 8 9] flo} w<aht 0T
B BE A o BEBMY AR (iE
o] whe} Fig. 83} 9 rhol 4] #iFEF o] o} & A o]} Fig.
9% isocenter 10cm o] FfH] wedge & 90°% #HA3d

o2 —# AS B KBR AE HEL(a-
raaortic lymphnode)9] ##el FIHEE 4 Slvh. Co

isodose curve & o|m] ©}& Jjpi o & external therapy

8cm isocenter,

Fig. 8. Flat surface,

S.: 10X10cm

Fig. 9. Flat surface, 10cm isocenter,

S.: 10X10cm
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E ke 739 10cm L] el SHEpye= fink
ok & Aol HHE F Ak A9 AL i

Y FelETEel STB23E closed pattern o] ¥ X2 moving
beam therapy 7} ZRWHEZE M= G kel Fi
aE g Qe Aol

Dh kg zro] ol elifsre] #agee] #IE Eo fig.8
3} 99 A%, KBHHIF wedge field o] FIf fiftie =
TR o dko] Iy A goll v]Fo] Folugx, ofw]
HEEE e 7 9ol Qlol A WS I el M E

T8 FHE 4 e

®=3} Fig. 5,6,7° /W&

¥
oFE =

E_
a

wedge filter 2] Ffi-&
&

= closed pattern 9] o] wal Kiisl IEME

S BREFEle] AT B 9l THES] dheel FIRSHE
ol mok R Aoz RiER
V. & =

EARFRRAL Fgel THES R AWM MREEE ®
FelmE A EEMA] EheE BRE 457AA
RIS RS 8 Mke] BE SHE #EA
7]+& wedge filter o] Flfe] ¥t Co-60 LAI-°] high
energy therapy ol A& #iE{L= 3 3}

=% 2 EHC ddAE dezkAe AEE A
wedge filter Z f#ifisl= 24 moving beam therapy
7} Ruedt FEERSHARHEe] AR = o =R [F
— HRE WHESE + = MEF B THsT.

oo} Z-& £l wedge filter = fiHSlL Q& ¥
Holl ZhEo] BUfEE o of 3}7] wlEel ABEILE HB
A B oA FiE sk 9+ Toshiba RCA-210-1(4, 000C7)
Co-60 therapy unite] A=+ 30°, 60° wedge filter
ol #Hsld MHEE KFlsle] & 34 HlEslglc

Wedge filter & B{E#Hel Bisled Ellis and Mill-
er® (19447} X-ray deep therapy %ol 4 4] (brass)
£ i3 Aol Tranter™ ¥ (1957)2] 4MeV linear
accelerator o 41 2]  oFr]y $(aluminum),
163(1958)2] 8 MeV linear accelerator oj] A 2] #i&i(steel)
o] ffiffiel o]o], van de Geijn®® (1962)%¢] Co-601
fi(lead) & FIASHA Ho] 25l olzx Uk —iY
©° 2 wedge filter & $A¥E B LTIEBS RO fksbo] L
RS Qlot ¥#E Fo] JFY HEL o KeAY
I Rt el L MESIE A Ak BME ERA
2 5 A gl 2 el A= sl

Wedge filter ] fifiJjli§o] &= Boland, Greene and
Tranter® (1959)% 0] 5 & & v} = fulfie] IEME-S 443
RSk glont, AiHl el A = il ool
of flfEE holder o plexiglass & % S fiAdl=

Francois

fii 52 5

24 wedge o] e g v Xele (o] wE
MEE ol F EAI KT 4 Uk

Fig. 5,6, 7042} zko] 24149 wedge filter #5462
2 o] Fo]A closed pattern-g& fiikoz /NRKEFZA
e Be] KSEI AR EETEle] o8 IS i
off frEZ el HehiBsr Kb HHE & de
w, fig. 8,904} zbo] AWHIIFEZA isocenter &
WEE MR B o EIREas el R K
AElm g oln] radium EE Co-60 4% RiEEel YA
W oEE THREE 49 S Watie] @RS s
S1eted o kg e w09 AT 292
= T Utk

V. &

4

ARIE KB BRIACER HB %4l Bl ol 4] = Co-60 &I
AR S MEGHEIE S8k olv ¥RE =
45° wedge filter B.0} fififfigt FHp:o 2 30°, 60°wedge
filter o] AR BAZ] Msle PZEstd

RE RSt HHRIEERE BrE v
filter o4& =], —iE 719 pA RS BEBRKE
BE kst 7 FALE FE9 TS HFEASE G
Sk olo] whe} AilS BEsle BfEsdeon HE
s ih i F0#%2%5 7 (automatic isodose plotter)ol] 2]z}
of FgkE SRR BIK FIAC % #HEe] JdSs
W SIS =

Wedge filter ©] AHE Aol 28] 30°, 45°, 60°
wedge filter & #£% AHBMLE & closed pattern
S o] % wedge filter o] 90° #EH/oZ o] FoA =
closed pattern -2 wedge o 7} #@ingtd] HAISIS
I REZF ZeAH.

[Ege 2717F A Rf slzke]l  (rEdE B W %A
o] JA#EE $15td narrow beam o E % wedge angle
of wE KR RUEEIHAE ERslgen 9 g
2717} =3 isocenter 7} ©] % Ol frE A &
o ¥l = RS R

fiatdlel lolA = EEe B (LiEe ohe
isocenter o] FEE {EHE EF F o ol A
wedge filter o rLFE XA 90°E MRY XA
BEETAL RESE RUT Soll o] Wik MiFshd ol &
RN EHoE B B AELE HE 5 AR
+ WfEskE vhelsh

(k%52 wedge filter ¢ #BUfES 8] Fshal AHSE
WhtieE WIS, FKRIEe Al isodose curve ¢ MIfF-E =
Al HIZ Uil 7‘] B S =21 vlelrh)

wedge
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