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= 7] A7} 2AMEE Bedo) glrks ARdo] A A HAY

19881 McCullough” 5& #7] Q1xk9} Zojete] #AE, 223 Palta®5& 2AIAY 4
71 Qlzpeke] @A thate] =9 sl 1989 S5 5 H7|5 AL wio} ALEkS wo
FA% A& (PDD)SY #Walo)] tisted A4 v da, Kalend® 52 19903 A8 F3to]
7] & zAbA A MAEo] Waks olfol thale] B33t} 1991 d o= Knoeoes®' 7} 2 27|
Hof )72 A5t W Hdf A2 20]7} obd dosimetric protocol 1A Mk APL 9s) 2
ol 71E SGHANM 7] ARE S slejok vt 2 udh vl glrt, o] Rloll & Bt Fe
wolels} #7) Qlxte] @3 AFrF RnEE T (1992 Niroomand-Rad)' #7] xje) #
T ATFE IR E @8] AYPHD UG 2y RS A7 EAR B2 Al
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A
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7] A} &Aoo AMEH 7}E7]E Varian, Mitsubishi, Siemens$ #A} A2 4MV
{Varian CL/4/100). 6MV{(Mitsubishi ML-6M. Siemens Mevatron 6070, Varian CL/
1800). 10MV. 15MV(Varian CL/1800) o=l tis] Z+zte] 7h&7] A 2E] Azt 533
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&3 olol] MEE 7] Axte] Wt EAHE AT

g 12 ALRE 71 AA] AFgZlole BEX ol 158 7] 4em-20cm Z el
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Fig. 1. Depth distribution of patients who had treated with wedge field

normalized at Dmax
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Fig. 2. Relative Wedge factors variation as depth for 4MV photon normalized at depth
maximum
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normalized at 8cm

4MV PHOTON
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Fig. 3. Relative Wedge factors variation as depth for 4MV photon normalized at depth 8cm

normalized at Dmax
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Fig. 4. Relative Wedge factors varition as depth for 6MV photon normalized at depth
maximum



FEA, oE4, AAS. WEY. A7, A%, WA 17

normalized at 8cm
6MV PHOTON

OPEN

_—

WEDGE 15

WEDGE 30
.
WEDGE 45
0.95 —=—
WEDGE 60

1.1

1.05

RATIO

0.9

Drlnax 52:m 8'cm 1dcm 1§cm chm
DEPTH

Fig. b, Relative Wedge factors variation as depth for 6MV photon normalized at depth 8cm

normalized at Dmax
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Fig, 6. Relative Wedge factors variation as depth for 10MV photon noumalized at depth
maximum
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normalized at 8cm
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Fig. 7. Relative Wedge factors variation as depth for T0MV photon normalized at depth 8cm

normalized at Dmax
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Fig. 8. Relative Wedge factors variation as depth for 15MV photon normalized at dekth
maxmum



@A, g4, AAS, WEA, AL, FHg, A 19

normalized at 8cm
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Fig. 9. Relative Wedge factors variation depth for 15MV photon normalized at depth 8cm

Table 1. Relative Wedge Factors of 6MV Photon beam for various
wedge angles and for three manufacturers of linear accelerator. (Field
size 10x 10cw, ratio between depth dmax and 10cm)

Manufacture| PDD 10cm 15Wedge 30Wedge 45Wedge 60Wedge
Varian 67.2% 1.009 1.012 1.015 1.024
Siemens 67.6% 1.009 1.016 1.022 1.034
Mitsbishi 67.4% 1.009 1.016 1.002 1.024
o

#H7) Az AA Zo), ZAMA A5 Wsld wa} 32} X7 HP 2-7%9) 227} S
ASe Rusta Q0 ol FAE s)E3] AslA Knoeoes” = #7] Q12 2F ol
Ak A Aot FAo w2718 A ok, KAPM 91 Protocol ol w2 MV o]}
2] A& Sem ZololA], 1 o]t A& 10cm HoldA] ABe A EE HojUt),
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Maximum Radtio) & 22 WEoA AH8E 28 AT AR P Ho]x] E3F Ao
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¥z Zold wet 7] A Wit AVl AL EFFol AAE vie 2ol beam
hardening &3 W& Aoz LMoY, Kalend?s] A7 ZE %8 beam hardening &
#7} obd dose-gradient scatter 3! AYe] WA} webd o] aztgt A3 nydg
A &o] PDD, TMR 5& Z #7|9tth ©=2 9HEo|A o8 Bt gloxA du. 21¢
2-92] A3 Zlo7t Zole| wet A7) Axte] WEl Fheo] A ARE AFYS 2o Fu gl
ot #7] AAE 8cm(5-10cm) ZololA AARsHE ANux], 7] %o DA flo] 227t &
A8 FoAHES & F Utk AAZ X F Zo], AL oui=]of wel 7] AxE A A Qo=
AR A A 4%, DA A B 2% AFLA) & 4 JA 2o a2y 8cmZ ool
7] AAE AASE Ht 0.5% oJE (A 1.7%)4%F 23458 29 + USL B 23A
o4 AATE. (60%0)de] Gt #7] Axjoll B3 3 AF 22471 0%71 Doh #7]9) A4
B, 459 AAFE X84 7157]9] SR ol 98 Edtx) e X E WA gAE
o] Haol| whe} ®isletA iAot # AFedAE 37 HolA X E3 BAE oz dF
E Ao n 2 st od et} a1l MAE ¢ UATh AFEAHR = Fulof] AR
U Co607} 23MV & #9382 BF ZALA e &3ton, AME7|7] d2% Iyl ALEF
9l A o728 71&719) T1%Z ARS8 Varian, Siemens, Mitsubishi 5 AH8-3koj A
AT Ao AANE o & & JAT?. B AFE 58 A7 E o] &3t WA A5 E P
xRt 28 Zo|7} 8cm + 2.5cm Yol HHAHT Das't Massachusetts o ol A
237 A N8 E B Bxte A8 Zolg ARG EH. XE ol BEEIF BN
27cm 7HA] Poisson ¥E & 313 85% ©|d2] #2171 12.5cm oluloA X8 & wka Zlo]
o] F7+gke] 8cm7t Bvhn Rudtsich

a3 19049} Zo] B AFAME Tk A gke] 8em, Hitgko] 9emol] ©]28 X3 Zo)
7} HANA 22cm7HA] Poissin £X3He 27} UebA] £ A7) et Dase) Bavt A&
3 At lomR A7 ARt ZAM R e 77t flsg ¢ 5 Aok
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The Study of the Measurement Point for Wedge Factor
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Traditionally. the wedge factor of universal wedge is regarded as constant for
small depth. Recently, some investigators have reported the beam hardening
effect from wedged beam even in small depth, suggesting that the wedge factors
are depth dependent values. Here authors performed the study to determine the
proper depth of measurement for wedge factor.

In this study. we have measured the wedge factors (nominal wedge angles 15,
30. 45. and 60) not only for depth maximum. but also for each depth. for several
energies (4MV. 6MV. 10MV. and 15MV) of various machines (Varian. Siemens.
Mitsubishi). And we have analysed the treatment depth of 614 patients who had
been treated with wedged field at our hospitals to determine of the proper depth
of the measurement point for wedge factor.

More than 60% of the patients are treated at the depth of 8cm=*2.5¢m with the
wedged field for various machines. energies. and wedge angles. The results of the
wedge factor measurements show that the systemic error of average 2%
(maximum 4%) might be inherently originated for the patients who had been
treated with wedged field if we adapt the depth maximum as the wedge factor
determination depth due to beam hardening effect. But we could achieve average
error less than 0.5% (maximum within 1.7%) if we use 8cm for wedge factor
measurement point

We conclude that the measurement depth point for wedge factor should be 8cm
in order to deliver more accurate dose to target for Korean patients. instead of
depth maximum.



