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a1usadanatufessaiiloldeunfifieoyseu
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(wedge output factor) MuAILLLYIT American
Association of Physicists in Medicine (AAPM)
Task Group 142 task group no.142 (3) il
gunsalnseivinsednidlunisnsisaeudsuin
Sdmly  wu  delessuluwdukuuiuas
(ionization chamber) $IaS3@wUUa5158 (de-
tector array) kagilay (film) gUnsalinssdman
dydv o o 1 a 3 d‘ 14 1%
PdaNAU1Usens WU NSAnanaeels
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Tutlagtu dinsfensgunsal M3endt aunseal
Sunwdidnnseding (electronic portal imag-
ing device; EPID) tialalun1sasneninyesd
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iielianunsadndnuniavesitheligndesou
A1521859893 AL UaINUAURANANAYBINS
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Savmnasdld  SnaansofnclaTind
dleseenisldau (6-8)

1wl a.A. 2018 Syam (9) wazAmdy vng
Wisuigulusinduesarsed (beam profile)
9 nguUnsalUfunsadr§sdsuduuuuiada
(physical wedge) wagnuulaundn Ingldwaiin
$aduuu leoouluedunsiues wui TUslig
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myimBnasddeldaunsainisuiuusedn¥ed
sUdnnuUlniindmusdlineundanu 15
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ANUHUNITTNEN (computerized treatment
planning system; TPS) LWIULEUAUNITIA
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1. 1Sewesed oSy Varan Ju

Trilogy (Varian Medical System, Palo Alto,
CA, USA) waziinshnssgunsalfunmdian-

n0tnd (EPID) u aS-1000 Afvunmeuniig
WU 40x30 @’ fAuagidenlunistiuin
Wiy 1028x768 finwa h30sa1eSsdanse
T¥gunsalufuudsdrdsdsuanuvulaumiinle
Fadugunsaifivimsuiuanuduvesdrdsd
Tneldnnsindeuiivesseodnoadiuaassiu Y
SENINNIALT9E (11)

2. STUUABNRILMDIINMKNUNTSNY18AEY
11959 13.6 (ECLIPSE 13.6)

3. TUsunsu Microsoft Excel 11o39u 2013

4. 58UV R&V system (record and verify
systern) \Jusguutuiinuasniuaeutoyanis
0598

5. TUsunsu VIPER dwisuAuiainmusung
Yadildannisindsdfogunsaiunmdidn-
nsedndliduliaddlud waslddwmiu
Wisuileulusindvesdsed  AildannisTa
Aavgunsalunmdiannselinduazainnis
AUIAIELATBIADLAILAD I IUNUNITS N
(12) Tnenszurunsmunnusinadedluives
TUsunsy VIPER fldumeundnaostuneu laud
fuusn  awilldanmstndegunsaunm
Sidnmselindgniuasudu photon fluence Tu
o1mAsensireulagu (deconvolution) fu
air kernel Fufldes photon fluence %Qmﬂ‘ﬁlau
Fulsinaddluidenudn 10 @, fhenns
aoulagiufy Water Kernel dsuanslugul 1

nsapuiisugunsaliunmdiannseding
(EPID calibration)

wdseanifu Funeusin q (12) Téu

1. nsasuisuasailan (dark field uni-
formity) Uun1suArIdygIasUNIUIINEIU
Uszneudiannselindvesaunsaliunmluves
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Fluence Dose-to-
Kernel water Kernel
] 'II
IIII III
[
s ®! ®
Measured 20 Fluence Dose Plane
EPID Image Map In Air

UM 1. nszuaumsAauTnasdlulvedusunsy VIPER (un: Tsaneuiagunnsel)

flafinsenessd  Tnenisaeudiouasdosni
guUnsalfunmdidnnsetindlioglusumied
STeENUIaIN LIRS @IURRISUNIN (source
to imager distance; SID) W1AU 100 @3

2. msaeuiisuanilan (flood field uni-
formity) tJunisuAranuLana1eesnImla
lunsnevauassiedidveiinea  lugunsnisu
awdidnnseling  Tnetuneuiifoninmseasu
WigumulsasmMUSUNUSIEReLIan (dose rate)
P TneTausunaseanauaiufisidwindu
40x30 B9.93. La¥NIUUATTYZIINLRAIALTLA
Sedtsgunsaliunm wiriu 100 .

3. MsdsuisuAtUIAUSUIUSE (imag-
ing dose calibration) & 2 Yuneugos loun

3.1 MsUsuartduinvesgunsalunin
Sidnnsellnd (dose normalization) tJunns
USuaduTausunasdvesgunsaliunmdian-
maﬁﬂaﬂwﬁwmaaw%gﬁm (calibration
unit; CU) aenndestuniefldlunisnain
fi38n7 weilwasyiln (monitor unit; MU) Tu
PUANUATEYIAU 1010 ms.au. Teevialy
msaeuiieuySinasdildlunnnadn 100
ueiwosedin 1idu 100 uradiudugin
3.2 mswialUsldvesansed  (beam

profile correction) dioudrarurainndou

N15MBUAUDIVDITIALNADUNFIINNIUA
nsesUiuBey (flattening filter) flognnelu
dwhvearieusiouma u fumimenya
Atnana (off-axis) tneldlusludansadfilaann
ns¥nUsinasealut (water profile) fisvee
muEndilasuUTunssdgean (depth of dose
maximum) felossulueiunsuiues

2. NITESNUKNUNITSAEIEIUTUNITATIA
aouUSinnsdvesgunsaiusunsisdredsuan
wuulaundin

1) fvusvuina$ednldlunismeaes
2 sUuuy (Fauanslugui 2) leun

1.1) wuuanung (symmetric) 1u1n
10x10 wag 20x20 M.,

1.2) WUUaauNIns
YR 10x10 5.9, Inefmuali Yi= 0 9.
Y2 = 10 93, X1= 5 93, ey X2= 5 «.

2) fmunssrvesgunsalusunsad
%a%gﬂ?m (wedge angle) lan 15 30 45 uay
60 09 TnuALazEen (IN-OUT) Sauwn
dundunsindoufivessedneaduines  fu

(asymmetric)

Y1 WU Y2 wasuwandeuiioon 1Hums
\ndouTivedaeadunaes du Y2 Tumeu Y1

3) AWIaNINSEAEUSHSE (dose
distribution) 9 nMsldgUnsaluTuLsisaNSE
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Y2 Y2
FS
X1 -|— X2 X1 + X2
FS
EPID Y1 EPID Y1
f. U.

=

JUN 2. fedraveulnd1Sed (n) wuuansnng Yun
20x20 MSITURIAT LAY (V) LUUBELNNAT YUN
10x10 PN IUGURANAT

sUaunuulaundn Tuuuneutmssdvasly
FEUUMNLAUNITINY Wasuliney 6 wng
Thadt $1uau 200 uethmedein Aiszazaudn
Wiy 10 .

4) dusunsinuiinsyuy RV system
(record and verify system) Wdielifadesany

aunsasendeyaainszuunyinIsanesadla

nsiiudaya

$1n1530US S IBnLLEYN 1S N eI T
Swunld auuvasanes uazoausns Tngld
gunsalfunmBidnnsetind Jafudeyanszes
Mnunasillasdiagunsaliunmdiinvseting
WNAU 100 @l

nsAaTeideya
wdanhmsiiudeyaudiiirdeyaiin
ngunsalfunmdianusedndluduiandu
Uiinaufedluthissduanudn 10 @u. dae
TUsunsy VIPER wagdnsnuwileinisiidn
Toyausunasadlugluuulaneuens - (dicom
RT format) #iduraildannszuuansusunis
$nwndeauludalusunsy VIPER aantuyiinig
Wisuileulusiniduesdn$sdninlsangunsal

Sunndiannsednd fufiduiuseinies
ABUMILADIINNUKNUNITSAYY  laeUSuliiay
(normalize) ilufesay 100 fAgananans (cen-
tral axis) wagthdeyanlfunduramiosay
ALLANGINYBIANERTIEINUSII NS EUNTA
Asnan (off-axis ratio) Tuvie5esay 80 wes
Wslédsad osmnuinasinanaglifiau
AarmAdouillinainusianisiudsundas
USuuSedednesiasa (hish dose gradient)
WU U3 penumbra gy Snviedaduly
PUTOLULUD AAPM task group no 142 (2)
Tnemwans deaunsy 1 lushelusunsy Mi-

crosoft Excel

N
1 TPL bl BPL
_. . < (1)
N | BP, 100 < %Tolerance
L=1
N = 99UUAIWAUS off-axis 1911A159R

L = Off-axis point
TPL = Off-axis ratio 1NA15YA By

Y

! v A o 1 Lo Ao o =
R31@IUSELUAAUS off-axis NinRBNINaNY

[

=
1994

Do

BPL = Off-axis ratio 210 base line #3831n
A19AIUIURIBLATDIABURIADTIIIUNUNS
S Favihdusasaussdlusuns Off-axis
dofinansanssd  Tneimuslisesazauuan
sraededesialiiudesas 2 audl AAPM
task group no 142 (2) finun

WNaN1INAadN

NN 1 UARINATREALAINLANGNS
YeeA1UTHINTIEINNTITaUNsalUTuLsean
SedgudndouAuldly lutefesas 80 wes
Lusldaansedannnsldaunsalusuussdnsed
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M13°99 1. SesazanuuandsuasAinmdidannisidaunsaiusuudedndedsuaunuy

Taundiniisuiulaly (wedge output factor) Tugisiesay 80 Tusldassdsznineitinain

EPID wazA1uanian TPS Tuiiuiansedauunns (Symmetric field size)

Dose difference (%)

yu EWD FS 20x20 (3.4 FS 10x10 (3.94.)
N9 IN AfN19 OUT N9 IN ANI90UT
15° 0.57+0.48 0.57+0.45 0.96+0.29 0.96+0.27
30° 0.59+0.54 0.59+0.41 0.96+0.28 0.96+0.29
a5° 0.72+0.63 0.72+0.33 0.90+0.27 0.96+0.25
60° 1.12+0.71 0.56+0.54 0.85+0.30 0.99+0.25
sUausuUlaunn  5EnNanlenNNISAIUIAL NLERNNASIRITIN 2 WU nna&ﬂwmqﬂmmi

Y

VOITTUUTNUNUNTS N A TInliangUnsal
Sunmdidnnsetindg Tud1Ssduuvanuing wu
T NNUAATIE waznnasenvasgUnsaluTy
wisenSedsUan  deanuunndsliiiusesay
2 faduluaudonuziinves AAPM TG no. 142
lpefAungawindu 1.12+0.71% 7vuinfiui
81598 20x20 ms.au. gy 60 3 luwwd
wdeuL wazliAntaeianviniu 0.57+0.48%
Waz0.57+0.45% URINUNANSIAVUIN  20x20
~ A A v
AT.2U. Tu 15 09 Tukuinisinfeundnuay
29nANNAIRU @ mSunisiUSeuiiaulusing
29981598581 19US s ENleaNN AU
YDITEUUINNUNITIN WAL USUIUSIEN IR
laaingunsalsunmdiannselindluniunan
Seduuvanung Awwandluzun 3 uae 4
ANMSUANSPUATANULANAIIVDIANIUSU
o v ¢ v I o o A a
SedanmsidgunsaluTuusisdnFadguauiuy
Taudinisuduladly Tusiedsuay 80 TUsing
815985 1I9ANN IR LHAINAITAIUINVDITLUU
HUNTS N LazA1NTAla 1N UN Tl SY
ndlENNsatng  TuNuUNASI@WUURANNINS

USuwsisanSedguaunuulawndn da1anuwen
AsveaA1UIIInTIEInnslaUnsaluTuss

o w A

arFadsUauuuulauiniteuiuldld  Tugae
Jovay 80 vadlUslvidansed Liiiuseway 2 &

<

Julumudouugiiives AAPM TG no. 142 lng
fiAnsnnfigawintu 0.52+0.33% Tl 60 o
Tuumsindouiiean wazArtesdigainfy
0.30+0.19% i 45 83 TulINsIAGEUT
W1 wagkviniu 0.30+0.23% a1 60 89A1 Tukwa

A A v o =
NTLARDUNLUN @QLL?{G’NELHEUV] 5

a59fl 2. SoraraunmnansaeAIUT e Eann
nsldgunsalufuussdrisdsuanuulaundinidioui
1419 (wedge output factor) lutisiesaz 80 ve9
WslWddSsdsznineiinan EPID  wazduimann
TP luifuitar3edeausnns (asymmetric field size)

44 EWD AFN19 IN #iAN19 OUT
15° 0.43+0.30 0.42+0.29
30° 0.37+0.25 0.43+0.30
45° 0.30+0.19 0.46+0.33
60° 0.320+0.23 0.52+0.33
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—o—EPID ——TPS

—e—EPID —a—TPS

Z-Direction (crm)

A.EDW30°IN

12
1 1
= o
= 0E Z 08
° 2
= os * o
3o é 04
02 02
& 0
20 15 10 5 0 5 0 15 0 -20 15 -10 5 0 B 10 15 20
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N.EDW15°IN Y.EDW15°0UT
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12 12
2 2
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2 <]
2 o8 =08
E 06 £ 06
5 &
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0.2 02
L o
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A FDW3I0eOUT

—e—EPID  —a—TPS

Beam Prafile

s B oo Foeoe
sRERE-FER G
Beam Profile

0
Z-Direction (cm)

VEDWAS®IN

—a—EPID —8—TPS

Z-Direction (crm)

A.EDW45°0UT
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Beamn Profile
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e i i
i
B
in
e
w
5
&

0

Z-Direction {cm)

HEDWSEOSIN

—e—EPID  —e—TFS

Z-Direction (cim)

@ EDW6E0°0OUT
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o a a ¢ L Ao v
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e
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—fF) —=TFS —(PD —-TP
1 12
1
: !
0% < 08
Y 0
Eos & o
-; 04 i 04
E 02 02
0 0
il 15 10 5 [} 5 0 15 il 20 15 10 &5 o 5 10 15 0
Z-Direction (cm) Z-Direction (cm)
NEDW15°IN VEDW15°0UT

—a=EFD  —y=TPS sslsii

12 12

08
Y
5 04
A
02

Bearmn Profile
= = = =
R~ = =
wm Profile
3 - o

Z-Direction (cm) Z-Direction (cm)

AEDW30°IN LEDW30POUT

=o=EAD  —=TPS D —a=TPS

14 14
12 12
g ! g
2 08 I
g 2 o8
E 06 é 06
& 04 }Z 04
02 02
0 0
20 15 10 5 0 5 10 15 0 20 15 10 5 0 5 1 15 o]
Z-Direction (cm) Z-Direction (cm)
AEOWA5°IN 2.EDWa5°0UT
—a—EPD  —a-TP E e
16 16
14 14
. 12 _':u 12
g S 1
& pg G og
£ 7 06
z 06 E
“ 04 04
02 02
o 0
20 A5 40 5 0 5 10 5 x I 5 0 5 0 5 n
G g Z-Direction (cm)
Z-Direction (cm)
9.EDW60°IN EOWE0°0UT

'
aao

U 4. mseudieulusiidseninadinasdninlannlusunsumuinmssnwiwasysinaddnialan
gunsalsunmdianvselindvesiufid15sduuuauunnsuunn 10x10 A3,
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—8—EPID —a—TPS —a—EPID ——TPS
12 12
1 1
v 08 v 08
b =
2 o6 2 06
a =™
£ 04 E 04
& =
B 02 X 02
0 0
02 -15 -10 5 [ 5 10 15 L I -15 -10 5 [ 5 10 15 0
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2 0s £ 06
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Z-Direction (em) Z-Direction {crm)
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14 12
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= 08
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£ £ 04
f{ 04 5
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Enhance dynamic wedge verification by using electronic portal imaging
device

Saiyo N,"* Thongsawad S,*> Changphong P,* Khotsawan T,* Nilsetkurawat N* and
Phongphiriyadecha K*

'School of Radiological Technology, Faculty of Health Science Technology, “Medical Physics
Program, Faculty of Medicine and Public Health, *Radiation Oncology Department, Chulabhorn
Hospital, HRH Princess Chulabhorn College of medical Science, Chulabhorn Royal Academy,
‘Radiological Technology Division, Faculty of Science, Ramkhamhaeng University

Objectives The purpose of this study was to verify the 80% enhanced dynamic wedge (EDW) beam
profile using an electronic portal imaging device (EPID).

Methods This study investigated symmetric and asymmetric field sizes using a 6 MV photon beam.
Verification of the wedge output factor with an 80% beam profile was performed by comparing EPID
measurements and treatment planning systems (TPS) calculations in both symmetric and asym-
metric field sizes at different wedge angles (15, 30, 45, and 60 degrees).

Results For the symmetric field size, the average difference between the measured and calculated
beam profile was less than 2% (range 0.57-1.12%). For the asymmetric field size, the difference was
also less than 2% (range 0.3-0.52%)).

Conclusion This study indicates that EPID can be used to verify the 80% enhanced dynamic wedge
beam profile at different field sizes and wedge angles. The difference in beam profiles was less than
2% which is in accordance with AAPM TG no.142 recommendations. Chiang Mai Medical Journal
2021;60(2):175-86. doi 10.12982/CMUMEDJ.2021.16

Keywords: electronic portal imaging device, enhance dynamic wedges, beam profile verification




