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g A9 $8& Ax 1 AA9 g99¢
ot 18 AEZ EYY9A LR A B AY
) A Portal Vision( Varian, Palo Alto, CA ) 29&
RAA ol 28 el g(liquid ion chamber)eln HAE
= 256 x 256 Pixel °JtH( 1Pixel& 127 mm x
1.27 mm x 0.8 mm at SSD100cm). °]2 % EPID<)
& wEY 8AF MG & nFe J1EY "ES
WA M2 dAasdozy gAae FHa YA
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Table 1. HXfMe| MEo| utE EXGE (IAEA277, 1987)
A A (Beam Quality) Build-Up
Photons TPR™10 Omax
o0
(E=1.2C5?\/IeV) 0.58 05 cm
4 MV 0.62 1.0 cm
6 MV 0.67 15 cm
10 MV 0.73 25 cm
* EAE AR
TPR”y0 ; dio 91418 TPR(Tissue Phantom Ratio)o] @& deo |

TPRY] H[-&

¢ F Aok 2-d o] A2de g AAHdx
ETstn del &g4A4 HIHAE &y a37)
Y& AAHoln k3 E o] Hol AHEHAUT

A8 ddozA FAHY JAAN A AL
A3ty EWMEES AXSE 6MV FAAC disA
x-ray®] Outputg Fw3] E2HT + Y= HAFE
d&35te S A. o] W FHsE 2AGHaY)
(field size)= 3 x 3 cm® , 5 x 5 em®, 10 x 10
em’, 15 x 15 cm® , 20 x 20 em® & HASAQ #F
AEEGGAFG I (AAPM)S] TG-40414 Hxse
5} vlustd E2F B4 A3t x &
(F 1).

oy 8L FHYEA SAHE AFE ¥
3t7] W&o "WEe 1 ALY ZogE 51"%511]
%3t} &, Optical Density Curve(FR2E24)g g+
ol o] YR ZHEH B oz He] 33}
A g7gole EAZ AHE FAFL AIJY a¥™
g o] AARE Fol FAY F e A2 A9
EFE F39 HAE dolME Az HIr =

AEL
=

S

S
=

€% 2/d %A (Thermoluminescence Dosimeter)=
TL ARE 7K A dste A9 & Wwyeld. A
A= TLD 9% dAFA=9 7%!5—}5“ it ¢
ToAR & 49 AdPer FHT ;e

2 3 Aot}
T WA gAdME EPI® e 34 (PixeD7t
7‘]‘41: aw#g HAZ 2 Gy dAFt=AE &
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Figure 1—1. Relative Dose Rate® %8l Pb Plate &4

gl oy @AY FFEL HAdNI] Ao
Marison Essers, Bart R. Hoogervorst £¢ 39
A ZAFPY YU B HdYdMes oS ol
1 8-ghet.

I =G(D) = axD* + bxD (1-1)
A AL 2agA A os @ AAHE FEIFA
I o] FAE o] &3t Z PixeldlA 4L AHFS
2 AAY AFE T

ERAAFE 47 9% dAHY set-upe 1¥
1-1338 d%e block tray Xl 2831 34
mm ¥ ZF7}A718A 5 HVL(Half Value Layer)©]
¥ #£77tAl Ionization chamber®t EPIDAIA Z+Z+
dolHE Atk o7jdAel 4¥L SSD(Source
Surface Distance)?} 140 cmo 2 FdsA &A1
field size® Al 22 2o AP

(2) i A M3} Light/Radiation field congruence

FAM AR S Hriste 7€ FF4EE
3o P EFE ZZEIZE ALIIIYY
olu] Mz ZAZe] :Ho AF AFHEo B FX
ol 71 49 FIU: AHNEE F3o vz
S EEYHES AASL Ak o] ALY H
7He o= A ol YollA 2 gtel EE3ta 3l
= w3 uHgolt [ECY EZZEFIA TFF5E
(flatness)7t FA 9] HH G (Dmax), A2 (Dmin)S
NEo seRAFAEe g IS FWHMY ©F
& MR F g BAR Az Ah(2E 1-2).

A9 Aode ¥ 1-2004 & YeldXol

ol stEal M9A M2%. 19984 63
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{a) Symmetry2l Congruence® &48t7] 98t

Point 4%

A Dmax
Dmin ‘
100% | &
_—
areaB areaA

- e > -

full width half maximum (FWHM)

(B) Scan Definition of Beam Symmetry

Figure 1—2. Profile scan definition of folling the IEC
1987 guideline

beam® FA &L 7]Fo2 ¢ZH radiation field

ol 80%HE AR WA wggs MY

Z FAo8 FAFA Sp9 Spo #FAHo=z A
3o},
%S=[ (areaA— areaB)/(area A+ areaB)] (><11%())

a2]3  Light fieldl ©f¥  Radiation field
congruence ¥ @o}& Uncompressed image ¥
Ao A field marging 223t Pixel A& oA
ZA3td ¥&9(penumbra)el & pointFHE AA

M2
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Figure 1—3. Physical Wedge2| 2% 28
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of %

BARA 9] X 5okl A # 7] FE (wedge filter)9] A}
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attenuator2 FETh olE @ wedgeE YAl A
Fejo] oty & X AHAIIE  Physical
wedge, 183 F&| 9 o]E(collimator)®] A &
2o o3 FH 47 (Dynamic wedge)2 TF&33
glt}. ¥ <dF+= Physical wedgeol &34 15° 30°
45°, 60° ¢ Z+Ztell diSjA gk FAE VIEo2 ¢
Z(In), vl2Z(Out), 9% (Left), 2% (Right) %3
< AgAH(2E1-3).

Wedge& AH&§ oA 9 JeFrtes 933 =
¥g ¥ 1-344 FAAE 7HA AAFPes o
Fed FAEE B3 FAST HUY HE B
A ZE Dumik, WHE E £9 MZFE Dun B2
A3H F MF v g2

Duics D = €™ /62 = W00

ok t : water equivalent length
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Figure 2—1, olo|X] Tmale| Pixel X|H

I : linear attenuation coefficient
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AANA ARAFHEE (percent depth dose)©l
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Dose-response of Photon
1600
1400 |-
2 1200 |
=
§ 1000 |
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g X
% 600 —— 6MV Photon
& 400 - 10MV Photon
200
0 | ] t 1 1 1 1 1 I 1 I 1 L L 1 |
0 25 50 75 100
Relative Dose Rate[cGy/min]
Figure 2-2. MUIMBES HSAZ) =M
%S F A webd oiREe A A dAd  Table 2. HAM  eMvel  Light/Radiation  field
M dREE £EE SHFT H(isodose curve)E L congruence
B EA 9ok dutd oz oz g MY si&v]e P zA9G37] FAGN F$ AN 45
o ~ -
AAL 4~10MV 235 AAA B 6~20MeV (field size) #=(Crossplane) 32 (Inplane)
W9 U7} Qo] F2 zolm v lem?] [ mm ] [ mm ]
EPIZ ZA%&AE 371dd  AgH(Wellhsfer X1 X2 Y1 Y2
70002 7HAR & &N 242 sigy. B 49 3 x 3 0.3 0.3 0.3 03
BHAAXE FAAG A3 A8 o]2E3 wpRs}bx 5x%x5 0.3 0.3 03 - 03
2 A3 d(scattered ray)el 9ste] Hege o4 10 x 10 04 03 02 0.2
SANFe F/HET. FAHoR PAdY =AY 15 x 15 05 05 05 05
o2 7)(field size)9t TAIZ o) (depth)oll &l BA} 20 x 20 05 06 06 05

Aol 2 H A F(TMR)ZF 28 A =
AA & F Aok ad3n nAYR FAAA 6MV,
I0MV iR eM FALM e zAlg9a7) 3 x 3
sz,5x5cm2,10x100m2,15x15cm2,20
X 20 cm’ 2 "7}51‘5*1 53¢ 3o #4449 23
10 x10 cm® & 713202 AeHog xolrt ¢

_\1rl

")'7‘}"*94 A9 A7l= EHor FHuge
r= 7\‘—:101 PAHA =¥ o] RAo] Build-Up point
g &4 F(absorbed dose) HA 7Y = e
7R, 234 QPAMNE F1dA ul$ ZQ3 7
AHstE 29U w2 o] o] WE R EF H(skin
sparing effect)E Qojlls Z7to] 57| wj& o},
YL@ 2-1DoAN e doleE= EPID7}

ro >|\l

HAE 1fe Hd=d dEsm Jemz 1y
1-2(@)%t o] AATFE YA e sjutelojel
IDLA401. (Interactive Data Language, Research

olst=2] Mq9A M25, 19984 68

P AdLs EPID 289 AzlE 140 cm¢¥

systems, USA)lA 433t d&2 2@2-29

A 7t2%0)] relative dose rate Q8 MEZZ9 gray
scaleft2 A4S FAA(1-1DoA HsHS AAS
o},

(2) &M= Light/Radiation field congruence

HAR S A AT oig 3o AHoE
H1-204 APl zAGde didteg 1.1%~
13%2A4 EWES o]&% ZAHAME 09%~1.1%
Atelel &2 & Yetdld o3 dAE 1Y2-3
A EPID$} Aoz ZAg dolgg I g
Z2 FAEAS. 94 dEge 227 ASE ¢
F A2 I8 fEo] EPIDY X HWYE aA A
o]7} F&& FAHY FL 1AM FE F Ak



110 849, #5Y, F44: HANEZUHMEP)E 0|88 B8 HYIIEIIe M5Bl B o7

Table 3. Wedge data |

9 A Wedge 15° Wedge 30°
[cGyl [cGyl
In Out Lt Rt In Out Lt Rt

center  80.2 79.3 79.2 799 63.1 63.9 64.1 64.3

1 784 81.4 79.4 79.9 60.9 67.7 635 64.2
82.6 79.2 80.6 81.6 67.7 61.8 65.1 64.0
80.2 80.6 82.3 788 63.4 64.6 61.1 61.4
81.1 81.1 779 833 63.7 64.6 62.8 68.0

=W N

Table 4. Wedge data |l

4 A Wedge 45° Wedge 60°
[cGyl [cGy]
In Out Lt Rt In Out Lt Rt

center 49.0 496 49.2 492 419 415 415 413

1 454 526 48.7 488 366 473 41.0 416
542 46.1 492 499 479 36.5 419 41.7
487 494 52.9 4.3 4.3 414 479 36.2
495 499 45.6 540 424 419 36.6 481

=W N

83 Light/Radiation field congruence= UY&9 Table 5. Mz2|&t2} EPIDOl| 2|8 Wedge factor Hji

E 29 2ol YF% 39 W) Lolols 7

7= E. P. L D e
A &3 wrEgozRy Hold AolE vlu At

[deg] [ %] [ %1

In Out Lt Rt

2. Oixigt s4g @83 =
C| x| #8238 Wedge &4 15 82 793 792 799 78

i 30 63l 639 641 643 63

1) SMel Holol mE A4 &S

() A zoloh me 2o = 45 490 496 492 492 49
60 419 415 415 413 4l

wedged] AL stainless® FYFoE Hol g =

AgEazls BE 20 x 40 cm® 9 AF%S o)
o] APUYHAME dFsg=Fo) 15, 30°, 45°, 60°
g ZAEE AU Qe AL ¥ BRN SR

G710 2L AAE AHEdd 2a g3 2o, 1.4

#3% B4 FAAH 712 UE 4 (center) l'i IM
22 Z 289 e AFste] dL AFFAA £ o8l
Wedge® geometric variationg& T3ttt 60°6] A :g 0.6
Out# Rt$ &I centerdl s £ ELZe 71279 R o
WM3E (481-41.3)/40 mm&E 0170 %/mm d) ¥ | . | [-e—EPID
st F %o 7)g7] W3l (41.3-362)/40 mmE 3x3 5x5  10x10  15%15  20x20
A 0.127 %/mme|t}, A v LS ¥wH g field size [cm]
%2 3630 FI#Y 9 36.6-363/0.13 = 2.3mm, Figure 2-3. EPIDS} M2|8o] HEA HIR

olst=2| M9A M2%. 1998'H 64
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A study of quality evaluation for medical linear accelerator
using Electronic Portal Imaging

Seong-Ik Yoon, M.S. T Soo-il Kwon, Ph.D.," Sung-sil Chu, Ph.D."

Dept. of "Medical Physics, Dept. of "Radiation Oncology
Graduate School of Kyonggi University, Yonsei University Hospital

Accurate radiation dosimetric characters is very important to determine of dose to a
radiotherapeutic patient. Medical linear accelerators have been developed not only its new
quality of convenient operation but also electric moderation. It is reliable to measure more detail
physical parameter that linac’s internal ability. '

Typically, radiation dosimetric tool is classified ionization chamber, film, thermoluminescence
dosimeter, etc. Now a day, Electronic Portal Imaging Device is smeared in radiation field to
verification of treatment region. EPID’s image was focused that using both on-line imge
verification and absolutely minimum absorbed dose during radiotherapy. So, Electronic Portal
Imaging was tested for quality evaluation of medical linear accelerator had its pure conditional
flash.

This study has performed symmetry, Light/Radiation field congruence, and energy check,
geometry difference on wedge filter using a liquid filled ion chamber (EPID). Prior to irradiated
on EPID, high energy photon beam is checked with ion chamber. Using these results more
convenient dosimetric method is accomplished by EPID that taken digital image. Medical image
is acquired with EPID too. Therefore, EPID can be analyzed by numerical information for what
want to see or get more knowledge for natural human condition.

Key words : medical linear accelerator, on-line verification, EPID

o stgel M9A M25. 19984 63

113



