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Practical Consideration for Wedge Filter
By

Hiroshi Tsunemoto, Shigeo Furukawa, Yuzuru Kutsutani, Keisuke Nakagawa
and Sachiko Koike

Division of Clinical Investigation, National Institute of Radiological Sciences, Chiba, Japan

Ellis, F. (1944) has first reported a wedge filter technique to make a homogeneous dose distribution
in a close region of body surface. Following his report, many experiments concerning wedge filters were
reported and these filters have been used in clinical radiotherapy, especiallyin treatment of the head and
neck malignancies.

In this report, several experiments for wedge filter techniques including method of their constra-
ction and clinical application were presented. Experimental results are as follows.

1) According to van de Geijn (1962), wedge filters for high voltage X-rays were constructed. In
‘this method, wedge filters of high voltage X-rays were able to constructed as well as those for Telecobalt
therapy unit by using the linear absorption coefficient of filter material (lead) and tissue (water) calculated
for high voltage X-rays.

2) Combined use of corpensating filters and wedge filters prefer to compensate oblique incidence
in wedge filter techniques.

3) When the wedge filter are used, it is important to reproduce the dose distribution in every treat-
ments. The techniques of fixed source tumor distance (STD method) prefer to reproduce the dose dis-
tribution, since central axis of the beam always passes through the center of rotation,

4) Because of complex anatomical structures, combined use of wedge filters and compensating fil-

ters are recommended for treatment of carcinoma of the cervical and upper thoracic esophagus.
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radiation OFIHEK Uizl icoC, K
g Routine work & UCEHH X,

UL, Wedge filter pBifF, FEfRE~OIH
COWTEL @R RWERE LR, Zhbo
2, XELTRAEL YR LE.

EBRFERUER

(1) Wedge filter fFLEE 1 BI3 2 KB L
BeEs

(a) B=xAF— XEEEHER Wedge filter iz
BY3 % Skl

%Co y4Efl> Wedge filter o fERLF 2
Tk van de Geijn' D EAWILMENH S .

3izd>H Phantom FJH L D 6 cnDP E wRHE
EXEREI L Uik Wedge filter fEF i3
KALRACTER T s o exitEsn (Fig 1).

Fig. 1. Schematic diagram for calculation

of wedge filters, which have an angle of
o degree.
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f: SSD

p: the linear absorption coefficient of
water

A: the linear absorption coefficient of

wedge filter material
Wedge angle {3 da, dB8 CTEE D, ZEX6cn

AAEZRHASEEMEE B8E F12F

o M D% Depth dose table (Brit. J. Radiol.,
Suppl. No.10) X hFHHELERT 5.

Phbhir van de Geijn o FEH=FAF
—XHRoOEHEHE Wedge filter oBIfFCin LK
L.

SEEAVZ |3 Vickers $l 6 MeV Linear accelerator
A,
nce 6demp G Tl XTI 27.

SERLY il se, toEBETHELR
6 MeV X g X 5 FRIINRI10.6026cm™,
Build-up maximum 33 L H 10~11m X

5§D 100cm, source diaphragm dista-

BETS.
KOFRILREL pa BHRAL DEF L.
Dd(95)= 100+ (-f—?:i_id—l—) .emrgd=11)

Dd: Depth dose (%) at d cm depth,
pa: the linear absorption coefficient
of water at d cm depth.
BiiRE Dd (%) ofEL LT Fig. 2 w 7T
PR & o PREE R AT

Fig. 2. Percentage Depth Dose Curves
for 6 MeV X.rays.
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Fig. 3. Isodose Curves for 6 MeV X-rays,
6 W x 10 em Field, SSD 100 cm.
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(b) Standard Isodose Chart % Flf 3 %
‘Wedge filter BU{EzE :

Aron, B.S. %% (1966)"% Telecobalt J&fE:{E
&&2>\T, Roosenbeek, E.V. 5 (1961)1322
MeV D = 4F — XFIT2\WT, FhEhE
e B A B v Wedge  filter Sl{EEizo
WTHELTWS

_@ﬁ&®§$%&#kﬁm,%%ﬁo Edge
WAL, SREIR TR AR E UTH
D Wedge angle ZFpoEZ 5] &, SEiail
A ER &8 5B Filter RN A &8 0%
IR L D RD D FETHS.

bhbhid Aron DJER X hERI Wedge
filter R HUMEL, BBEEHRBEIRLA % Filter
B ORI e MG L. EREALEE R Tele-
cobalt Unit (R T-—2000%1), S S D75cm, Field
size 10X 10en T % . Filter BFOBE LT D
ERBDTH B,

i) Fig. 4 1Rd & & SRS 1 ol o
Radial line (A« 1), 8 cnff & T Central axis}
BT 5 B X C10 % e fiE D Wedge angle
RO ERY FhEh 1 o Isodose chart |-
CERATS.

ii) gemiEECTHHCE W i-E#E & Radial line

1579

Fig. 4. Diagram, which shows a method
for construction of wedge filters using
norrnal isodose curves.
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Fig. 6. Isodose Curves for *°60 vy-rays,
10 W x 10 em Field, SSD 75 cm

Fig. 7. A design of wedge filter using normal
isodose curves, in which open circles show a
correct design of the filters.
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Fig. 8. Dose distribution across the beam at

8 cm depth from surface (*°Co, 10% 10 cm
field, SSD 75 cm).
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5 e fAEED %> Wedge filter HBIfEC & -,

2) Wedge filter RS0 RI A OHIIE 183
% HHk

Beam IR RIAT B REO MR AR ELE &
LT, Tissue equivalent 7z Compensator® g3 x
OB Compensator’ pif\Hh, SRS
(LN X bR Diaphragm bz, &=
F S — [ gtE o Skin sparing effect % {ff54-
LHEREBRT WS,

Fig. 91345° MASOL4MT Wedge filter %
PR LB T 2T, fAHOHE R Tt
B L, ThblhhokioSigains R
WE . FASOMELR R\ c BET X, Wedge
filter DfsEIHFKInbh, WMIER LRz ro
BERILBHEhT 3.

Fig 0 @ME7+ A2 — %8 L 848 o
Wedge fieldizou U 5em, 10emiE X1e3sit 3 5
Eofie s L, RFCBRESMoBRI LT
fthhTwBEEERLTWA.

3) Setting-up OFHMIC DT OHE :

HhHEEE o Treatment planning 23EA8RT ¢
HoTh, LEEo Setting-up HFEETH 0% b
BHRMELRATED THIETHEERIGEITED I,
Jrz Wedge filter technique o X 5 1 bbfisfyss
N RE L RRONS L L, 4 oRSHE

Fig. 9. Isodose Curves for %°Co y-rays,
6W % 10 cm Field, SSD 75 cm.
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Fig. 10. Dose Distribution Curves showing
Effect of Compensating Filter.
(% ...With Comp. Filter)
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DERIhBPHED Setting-up Fifffizmic vE
BiMETHS.

Jelliffe (1962)% »E#H Lick 5w, EBHEs
ORI IRIREE % W CHRER T2 84,
JRHE A BIEEFIC G4 T Setting-up %4/ 5
ZENTEHOT, BEOBHEMEL LL, g5
BTHB.

Isocenter system m 3 5 1 D0 E LT, /K
Ry 1002 LCREREEL, RESHYE
RTEDZEDRFEFLRTWS.

L& L, Isocenter system (S T D) % #5
L7#fr @ Skin-tumor distance & Depth dose
curve DRYffids X ORECEST L -z Co i
HER > EEET 5 ULE %% . Skin-tumor dis-
tance ZERL OIS A T FHEMBROFITIE &
A ETEST, %4 Skin-tumor distance # 5cm,
10cm, 15em & L 7zife> Depth dosed 3% Tumor
center c[)ﬁ‘[]'1§5 emiZ ONT T AR B L ﬂigf.] 3 %
BikEEZ 5. ¥ic, STDEDOEED Depth
dose ¥ Dose %33/¥ Exponential 7cfif|aC¢ZL
THMBETOREY 10L LTHRIR T W3 0
T, REMNEOHRED Over estimate 23 2 L
0, “Co DPFAHEMMELD 1endE XTS5
%tk #Exz bhn (Fig 11).

—jitic Wedge angle ;38R S 3t cohT%
AEDT T B DT, Wedge angle L Skin-tumor
distance DBIREERML TR LERDHS. Lo
L Wedge filter %3 & UTFIAT 58 S 28K
e A T10em AP D4 534\ T, Skin-tumor
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Fig. 11. Depth dose curve for °Co vy rays, § x
8 cm field, SSD 50 cm. The linear line shows
the depth doses as an exponential values.
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distance % 10cmk LCTE#E L Wedge filter %
EHTHzEEL, Bk 2 ZEEME OB
BRI Lic. S LWEBROERAEZR V- CRES T
OEBHC OV TORR % T 0%k,

(i) Wedge filter oBIfEIC BT % 58 -

Telecobalt #3558 (BB R T—2000%8) %
Fi v S TD75cm, Skin-tumor distance 10cm
Field size 6 x 6 emo>4=ff: < Filter DIEEA{TIR
2t KO BB R British J. Radiol.,
Supplement No.10 X b &% L 7-ff 0.042cm~* %-
Fiv~, van de Geijn o Sz X Wedge filter
ERIELIc. ZOBED Wedge filter pAEEQ
%, tan a=0.2004TEPH I hi-.

Fig.12 (A) (xField size4 x 4em, (B) ()
xehth Fieldsize 6 x 6em, B8 % 8 emiz 35t
S FAREER AR

Field size 236 x 6 ecnd¥4&® Wedge angle
I3 TFARME D 45° %R L, Field size 8 x 8 cmod )
AITI343.5°, 4 X 4o Ti349° Figki e v, B
KRERZEM LT3 EBbhs.

(ii) BEIREI% AV fe “ Setting-up ™ DFFE]
ez o\ T DEEER ¢

Fig. 13- AR L icHE e B EHEOIEF % Fi v
TR X 2 ESHOFRE LR L.

Z OFEFIOEEIT Y Wedge filter % i\~ 1o
Telecobalt JA§E & | FRIEHR B % Interstitial
irradiation ZIF\ B Rt

BEDMOWEN LY 7 AREIH LA I, T
e 7 AfRdEEt % Applicator HnffA L,
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Bt B B Applicator %335 | CHIE %
f7ieotz. Telecobalt YAHEEME 1o X % HaiR4lE
13 S TD75cm, Field size 7 W x 10em, 45° Wedge
pair, Hinge angle 90° C 1 [E]¢> tumor dose |3
200rads TH % .

PEDOFER Fig. 13-BieRm328<, HiL
b E LIRS ERSM L, RRIA O/
A s s RO WM THLRD b, FE

Fig. 12. Isodose curves for °°Co y rays, STD
75 em, Skin tumor distance 10 cm.

Fig. 12-A 4W x 4cm field.
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Fig. 12-B
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Fig. 12-C 8W x 8cm field.
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Fig. 13-A. A treatment plan for advanced

case of the tongue cancer.
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Fig. 13-B Dose distributions measured by glass
dosimeters in the same case of Fig. 13-A.
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D ““Setting-up ’ iz X BIFWALE To a0 %
Bkt 5 ZUARRIzh T,

1) HEAERE o BRI B 5 a

AR EIB TR S, TR
THRLIMA>THBH L VL s . Ol
FHYEEac X b Postcricoid FlfA & B
PO O BURRARC (X e b OREERHES

Wood!® 3 8 MeV ¢ Xt 2 Wedge filter % fif
AL, HEfflEao i RmiEoRBEL T h
b O OBGHRAFEE LT, B=Ar¥F -k
Htfp e Wedge filter oFlIfi% #EEL TV HDT
B A B O BSHRIER BT > W T A HEI L T
E -,

(i) H@k -

Mix-D #leo % Phantom (Fig. 14) % B{E
L, AfEoBSEHCOCTRESFXIEL,
L.

Fig. 14. Mix-D neck phantom represented by

contour lines, from which the compensating

filter can be made.

BHEHFIHUTERTIE LS TH 5.
15)
Ca) [E5E 1 "5
(b) Hinge angle #90° & L 7z [@5%E 2 '@
5.
(¢) (b) DMEsLMwrds® Wedge filter %
PR L.
(d) (c¢) o4tz Compensating filter
O L ica .
B 1o 12 Telecobalt JAEE¥EE R T —2000%

(Fig,

7
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Fig. 15. Experimental plans for treatment

of cancer of cervical and upper thoracic
esophagus.
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Fig, 16137 & 510, BESAE oM Lo
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Fig. 16. Dose distributions in the ocurse of
cervical and upper thoracic esophagus obtai-

ned from various experimental designs.
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Fig. 17. Isodose distrubitions in the sagittal
plane of the neck, obtained from experi-
ment IV in Fig. 15.

Fig. 19.

oA id s L 7. Sabattier film THh,
Fig.19, Fig.20 i1 & & 1o LM o T A dis v s
% B RE BT O 1 61 TH 5 .

5 &

Wedge filter technique %Y b & =
i, Filter offifific X % Hj?LJa)ﬂE"F?‘z@'J'J{E- F
5z &, Filter s, WENEETHL & ,
itﬁ%éﬁﬂ@ﬁm#%%fmb,
OFBMN I i E L e D

Wedge filter 3 Plateau type ¢ Filter

Setting-up

Universal type ¢ Filter(Harmonic type wedge)

HAREZRHBESERE 128% 125

Fig. 18. Isodose contours of mid plane of the
neck obtained from film dosimelry, represen-
ted by Sabattier eflects.
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edge I L TRBETHbI I\ W% 1EY, #
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Groom L¥0#EHH%. Groom 13 Filter o
Plateau #{ ( p), Slope i} (S8), $Xut Blank
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Fig. 20. Isodose distributions obtained from
Telecobalt therapy for cervical esophagus
malignancies. (A) and (B) planes were
illustrated in Fig. 19.

(A)

Tulley'® 3 Telecobalt FJ¢» Plateau wedge
filter I OWTHELTW5.

Universal type @) Wedge filter 13, -—ff 7z
Filter fEE4# 8%, 1o Filter 2 {0 BEE
bIAT B L L L, Filter REF MR T, B
ERBHTH B EOFIREFOT5 . K,
RERILSPVBIE L e s RED D2, B0
KEVREEEZER LEBETIR, TOXHES
#% Universal typel 7eoT\5% ., EHE~DWedge
filter EE D 1oL LT, Light beam LM%
Filter @ Thin edge =&, HEEOETLRK
MR T B HESHE SR TWS,

van de Geijn oO#Hif51 7= Telecobalt fJ o
Wedge filter SUERIIFEMET, AL E X
FixB=FAF—XBELEHATH L B TE
I

Wedge filter {1k, Filter ofHE, F X
CAGERETHESE (K ©onwToRRER*Z1E
THLERDB. BALY3 Filter 0 E ()
T2WT DYRILERELIS Broad beam THUTE L 7-f
%, KOBIGREE U Ciaak 1 omd4 b o—fto
EXFHHETRDER LT 5.
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bhbhit KOS ¢ % Brit. J. Radiol.,
Supplemerct No.10& L, EH L.

BF o Setting-up RILTiLS TDEMS S
Db L, BB, 3 IUHRESREOKTT
SHTWT, i Wedge technique o X 5 12tk
BRECE, WiomELrERARmE L,
i Hinge angle %202 THRHH24T/e 5 BE
BHAHinE, Bearn DLV O AL E 8
3% S TDEORAVAEMIETHS.

Wedge filter 2 ffF L-fEoRIAST O EIC 2
Wi, Wedge angle oo %7 Filter % {4
Bhs, HB\Y Hinge angle k&t aid
oFENHAVBRT WA, Lin L Hinge angle %
TExbEEIHRAHAERELRERHY, BE
AubohTus HERELIETHS.

Telecobalt &S OFAHOFEZE L T,
van de Geijn'® 3, 12 x12emPlF k& 0B
B\ Tk, FEOERAH0°, 45° 04T
2217 Compensator % FhFh30°+ 7 °, 45°
+7° OBMETHERTZ L, BEOHEERZERN
0%UTTHBHEL, EbcBHEOFBEESH
1P FrbiErhic X AiRZET L 4 F 5
ELTWw5.

FBic, Beam R} ASHREIE &N &3 5K
ozt AR RO 2o Filter OfiFw A
50T, ThbA&Ff Wedge filter %l
5 HERER T IE Wedge filter technique X
LT 3.

Toid LAERS & Filter o2 %03 = LR ER E
EMTH D, ERIAL30°, 45° 0BG OF R
BOMEEHH20°, 3B°Lhs bttty
A FEIEEE O Wedge filter % ¥ifii3 5 = & Tlig
REFHEERALDRHEL TS,

LT AT, THENAEL ) EEBRAEYS
BT IS O B ERC 5 BoHR a2
Wik, RREAWMEED Y, 2~3 OBEEN
z7chd, Wedge filter ) {Compensating filter %
MEbeBREMIREIELTHS X5 ThH
B,

LaL, chboffrE#ERECbAT 51
Wiz, it Routine work b U TR 7z < £
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AT s BEBEER T b, A
FA BB TEERC DO W TS B X o BE LT
SLERDB.
w

(1) Wedge filter 0fFfEco% 2 ~3 D
FI#&1To%z. van de Geijn k% Filter
H, KeowTo@S e RInFmHvitETs oL
L), B AF—-XBedbHHT5 o 0T
5.

(2) Wedge technique jzixS T D EDFIH
DEFTHS.

(38) Wedge technique Do #ASHIEL:
& 1T, Compensating filter O{#iFIi4h o4
(A

(4) EMAMMCH T 5 BSHRE R E >
EWE L.
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