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Commissionning of Dynamic Wedge Field
Using Conventional Dosimetric Tools
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University of Ulsan, Seoul, Korea
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Purpose :To collect beam data for dynamic wedge fields using conventional
measurement tools without the multi-detector system, such as the linear
diode detectors or ionization chambers.

Materials and Methods :The accelerator CL 2100 C/D has two photon
energies of 6MV and 15MV with dynamic wedge angles of 150, 300, 450
and 60o0. Wedge transmission factors, percentage depth doses(PDD’s) and
dose profiles were measured. The measurements for wedge transmission
factors are performed for field sizes ranging from 4x4cm2 to 20x20cm2 in
1-2cm steps. Various rectangular field sizes are also measured for each
photon energy of 6MV and 15MV, with the combination of each dynamic
wedge angle of 150, 300, 450 and 600. These factors are compared to the
calculated wedge factors using STT(Segmented Treatment Table) value.
PDD’ s are measured with the film and the chamber in water phantom for
fixed square field. Converting parameters for film data to chamber data
could be obtained from this procedure. The PDD’ s for dynamic wedged
fields could be obtained from film dosimetry by using the converting
parameters without using ionization chamber. Dose profiles are obtained
from interpolation and STT weighted superposition of data through selected
asymmetric static field measurement using ionization chamber.

Results : The measured values of wedge transmission factors show good
agreement to the calculated values. The wedge factors of rectangular fields for
constant Y-field were equal to those of square fields. The differences between
open fields” PDDs and those from dynamic fields are insignificant. Dose profiles
from superposition method showed acceptable range of accuracy(maximum 2%
error) when we compare to those from film dosimetry.

2
ZEAI%

TES 19979 149 28Y Foete] 1997 39 49 AHEHUS.

Azb: sk A gA %- EQ0F 3881 ALFPEY BANF YN



72 — Mi Hwa Kim, et al.: Commissionning of Dynamic Wedge Field Using Conventional Dosimetric Tools —

Conclusion : The results from

commissionning of dynamic wedge

this superposition method showed that
could be done with conventional

dosimetric tools such as point detector system and film dosimetry winthin

maximum 2% error range of accuracy.

Key Words : Dynamic wedge, Wedge transmission factor, PDD, Dose profile,
STT, Converting parameter, Superposition method
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Wedge Transmission Factor
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Fig. 1. Wedge transmission factors of square fields
for 15MV photon.
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1.2

—Film
0.2 b = —ton Chamber

—»~ Conversion parameter

P S
1.5 3 6 9 12 15 18 21 24
Depth (cm)

Fig. 4. The conversion procedure between PDD mea-
sured with film and that measured %Nith ion
chamber from field size 20x20cm® (BMV

photon).

2. PDD

Fig. 45 Z+7 6MV 2 15MVQl 39 A
AbE 20%x20cm?ell thated BECIA doix PDD
RAE A oz POD SAAZ HABAI7
AL RoyFa gith o] gL o143 T4 4
7] ZAMHAA BE o8 A" PDD FAHRS A
oz 4L 4 e PDDFLR AFSAT) 2 2
BE Fig. 59 e oA $H A
oz Q8 AYPE ol4d PDDS ZHo] ofF

e B

=

r

il

o



— J. Korean Soc Ther Radiol Hwa Kim Oncol : Vol. 15, No. 1, March, 1997 — 75

'
\\
0.9 N
\‘
Q.8 | I
.
0.7 N
0.6
Q N
Q 0S5
a S
0.4 N
——15 deg. Nl
038 ¢ === 30 deg.
------ 45 deg
02} --—- 60 deg.
—--~ apen field
0.1 p
15 4 9 14 19 24

Depth (cm)

Fig. 5. The PDD’ s of dynamic wedge field for 6MV
photon from film dosimetry.

———20x20

— =~-20x(8.8+10)}
= =~ 20%(6.3+10)}
— - 20x(3.8+10)
= = 20x(1.3+10)

_ 20x(-1.3+10)
kl -~ - 20x(~3.8+10)
osofr oo 1t e 20x(~6.3+10)
a -+~ 20x(~8.8+10)

L

12

Position from Center(cm)

Fig. 6. Dose profiles of selected asymmetric static
field for 6MV photon at dmax(1.5cm).

g Qoo PODE A4S SnE AW 2AW
POD =7t glo® B8e SAves oy Aely
°E 54T A% L& ARE ANNE 5 9L B

of ot

sdg @] Hstel dgges ghe wl

2
ol o
5]
b
k%)

A A zAPAF 1749 A zAbEe] s A
&3S 39t Fig. 6& 6MV XA At ZAL
He XFe 8719 vt 2AMHAA A dmax
Holofxe] A mIHAL HAFETL o] FAHAE

2.5
-
2 .r "\ —— 15 degree
2r '4' . A — - - 30 degree
= i ‘.\ ------ 45 degree
c ! P
> f o °. Y\ ~-—- 60 degree
g5t N .. o film
= b '
2 y
= it
2 b
a 1
©
17
Q
o
0.5 1 .“1.
‘.
[
E
0 N P S S S
-12 -8 —4 0 4 8 12

Position from Center(cm)

Fig. 7. The calculated by STT weighted superposition
method and the measured dose profile of
20x20cm? dynamic wedge field for 6MV pho-
ton at dmax(1.5cm).

2.5
———15 degree
R ¥ - =~ 30 degree
2 f‘"', \
T ) N e 45 degree
_ [ X
= { \ ~-—- 60 degree
2 { X
: . e film
a 15| !
<
2
J
€ 1t s
3 ; “’:;.,4._‘-:‘.__“‘
o PO
Q Tran ¢ -
0s 0‘
\n
b
-
0 L " N s L " —— N L .
—-12 -8 ~4 0 4 8 12

Position from Center{cm)

Fig. 8. The calculated by STT weighted superposition
method and the measured dose profile of
20x20cm? dynamic wedge field for 6MV photon
at 5cm depth.
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