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Abstract An electronic portal imaging device (EPID) has been applied for clinical use at Kyoto
University Hospital since 1993. The EPID is a liquid-filled ionization chamber system
(PortalVision, Varian Associates). Portal images of 104 treatment fields from 93 patients were
taken using a treatment beam and were verified with simulation images. The range of setup
deviation was almost within 5 mm for head and neck, and pelvic fields, while within 10 mm for
thoracic fields. In both a transverse direction and a longitudinal direction, the mean setup
deviation was larger in thoracic fields than in head and neck, and pelvic fields. There are still
some problems to be solved with this EPID system. The time taken for image acquisition is more
than 6.5 seconds and the image quality is not satisfactory for accurate verification. However, the
real time monitoring of patients' position during treatment which enables quick detection of
major setup errors or block placement errors is a great advantage of the EPID. The EPID will
play an important role in modern radiation therapy in terms of increasing the accuracy of
treatments, although further development of both hardware and software is required.
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ARTRI NS DERIEAOMR L TOMEL %
HET 5.

WRESE

FEKRFET, 19934E7H 2> 519944E10H T TD
HARIZCLINAC 2100 C/D (Variantt) % B> Thigs
WIGR L ZT7BED D 3B D 104BETE % 3¢t
L L7 RitkHm, EEAEOEEY—L%H
WTHRE L, 2P S TR EEIAY Y 184
B, BE3Q2MBECIXIAY b 2MESHEF CRET L 7.
BRERALBITIX, SEZEER24B (R HEILG, &
AHMEI7E), KE2760 (2761, ofl), BEER115]
(126, 481), B&ER31460 (F30%0, 3%0) TH
% (Table 1).

fEH L7-% &<, liquid-filled ionization chamber
matrix (32.5X32.5cm) % #&H2F & % Varianit @
PortalVisionTH 4. BENE~ M v 7 A1t
256 X256, BEEE 1.270m, T4V bty ¥ —
WZBITAEZ LAY AL XIH1ImmTH 5>, BE
BEIX, BHEE— FC558, BEE— FTL#H
EINDLY, EEORED/2OSILIIHEET
b, BHERI) =7 v o REICT — L TEELD
26N TEY (swing armBl), BEFEA & s
ELTKEHIICOET LTI ENTES, 20
T—a%2EbL T, FHARKICERY FEIZSAT
Ay MY —OMEEICE Yy b LTRSS O
THREL, FHLAVEXIZEY Y FY -0
ORBEF LIS =7 vy 7E:E0OflHIzE
SOHTHITAH, 2 Ea—yHEIE32Ey Foss
—VFNIALE 2= HhEED, FARATLALE

Table 1. Number of the patients and the treatment fields

Treatment site Patients  Fields AP RL*

Head and Neck 24 28 110y 17(2)

Thorax 27 27 27 (5)

Abdomen 11 16 12 (7) 4(2)

Pelvis 31 33 30(2) 3(2)
Total 93 104

a: Antero-posterior irradiation

b : Lateral irradiation

¢ : Number of the fields which could not be used for

verification

BT =Ty I BREZICEIN TS, F4H

Ho7BEgEE LTIORT.

DX\ IaLb—FTHRELEYIaL-VaVE
BzHoOhLHETLH AT (CCD VX1, SONY)
THAEENIEE L, Ll Treference imagek 4 5.
AJ) & A izreference image® E{§ 4 fE A7 E T
5FT, ETHDANEMHERET 5.

2) reference image - D HREE OB % % € o THES
HERe~ v ATHE, BLENRSBE LR
5 IFH IR D DV E T -2 22T
% (Fig.1).

3) &#E P D BE Dportal image®, HEXE (320
¢Gy/min), LTAILF— (6, 15SMV) #E 2 RWVE
BOWERE - ATERET S, BEIRE~—7
TsetupdNAHD, TOT— 212 LBMBIXD
O] #EEE ICportal film CHEEATH 5. 4H
WEHEZELS €L -0EET— FTIEDORK
#dH7- 0 limage®ZE L, BPIIBEBI %o
7.

4) 2) TH W 7-BBFHRR L |E S fzportal image
DFARD—EB T 5 X 91T, reference image &
portal image *HEIMICERE DL I NS (edge
match). L% L, reference image - FBETEF &

F—H L. ZOK, w723 TRES
EI_aTVT—HEXL L, BERMOTH
PERFFLGEOThE LTHE SRS (Fig.2).

Fig.1 Reference image with field edge (— ) and
anatomical landmarks ( = )
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Fig. 2 After the verification. Three landmarks on the
tracheal wall were aligned and then the field
displacement was shown by deviation of the
white line ( = ) from the edge of irradiated area.
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3 The distribution of setup errors for head and neck fields was plotted. One dot

represents one portal image. (a) AP field (b) RL field
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Fig. 4 The distribution of setup errors for (a) thoracic and (b) pelvic fields.
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Table 2. The magnitude of setup displacements for each
treatment site and couch direction

mean (mm) S.E. n

Head & Neck Longitudinal 2.39 0.29 57
Transverse 1.96 0.36 24

Vertical 1.68 031 33

Chest Longitudinal 3.62 037 63
Transverse 3.12 0.34 63

Abdomen Longitudinal 2.63 0.61 19
Transverse 1.79 0.35 12

Vertical 3.36 1.25 7

Pelvis Longitudinal 226 0.295 82

Transverse 1.51 0.19 82

S Dsetup erroriC Bl LT, BEER AW, EEHH
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93fEPI 104G EF THRET T 5 &, FEFEIS, MEE,
&R, BRI TEREN, 7.1% (2/28), 18.5%
(5727), 56.2% (9/16), 12.1% (4 /33) THY
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KE&hol:, ThEE—IINEBOEEY S T
Lzt EZ LMD, WREERIIHEHEFAOTH
WERCBESTHLHMNENDY, BREFMLES
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5. F7-, FEBIZI o TFig. 5D & ) ITiEEIC
Lo THRPL TV ERE 2 ERMICEEL, BA

Fig. 5 Four images were taken sequentially with an
interval of one week (left upper, right upper, left
lIower, right lower, in order). The shrinkage of a
tumor in the right upper lung was monitored.
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A, ) BEICETARER, ) BE&T28B0
IS, D38 Thb. JJ—F, FRNFNOBES
IZDOWTEET S,

) EHEES R OME R
BETLICEPIDEBARD T — 7 R—AILH
BEREADLIZD, F—FN—2ARLUHL
e T HLEFDY, WIS 2R
UErPOHLANT Z2LENHL, Thbb,
portal imageDIJHE D=0 IZHEHDNF, BE%
B4 5HTH A, portal imageli B K ICIERE
HPETL, RIRICEZBEE2BI Lo ThLEE
EHATY 554, HERBERIBICERT .
EPIDOERIC L o THEBHBAPERTHZ &
i3, DeNeveLWHEE L TWAD, FD70DHI
HROBEFH LT 240, PLE/RBLVET
bHb, BEANPERFUTHLOFHICEL
T, REBOFT - N—APEE AT LE
EKDF—FR—A L F 54 TEREITIEE L
TENTITMRTEL L, MIUBFICEAL T Lkl
FD X 9 %swing armA, A 5, retractable arm
DHDIZBY20H DL E, SHITHDHFKHA
BB L )YUBITEATNS,

) B (CB8 ¥ 3 FREA
RIS IEEAD DB 720, BEOHEEY— A
TRAWEEE- FTHRET 2%E, 1F1GyD
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BEW, YTV L LATRET LGS, HEKR
EELTHPEREPE T A2 0L EL LD, E

BOPERLYRETITHI LIk >TLE ).
portal image DEE I L CHHESH 5. Lk
BRTURIBEH 7 7~ FAO_EBREZREERD
filmik L AEBE TR LEB LA, BE
B LTY, setup error®RHEEIZHBVTH,
filmEAT STV D L DFER LR, K
B 12 & Sportal image TlE—#MICF & SEDE
RI3BBcHEBshsd, BECHELTRLE
B EE O P RER Dportal filmiZ R TE
VW, L72H o T, HEH TR RES
PN B I EBENDHS, W, B TIIEEe
KATSLERLMELONEVGENH S,

Ny BEd 3BOMEA
192%DBFFTHEN I Ya—F V7 b
KEBRENTCEGhot, ZOREELT,
EFt AD Lz I 2V —3 3 VS (reference
image) FICIERELRBAFFIANTELR Y, #EE
Z EOBHENREOHBPEL THATEL
v, EFREIohE, EFFANLEYI2L
— 3 a ¥ g (reference image) b (= IE#E 7% FR Gt
BEANTELZVWREREL LTUTO2HBHIT
bha, D3ial—varyEEETHROLN
TWEBHBOS 1 > O—87, EF+icks
FUFZNMLEERIZL > T F I X FOBEG
THELICHEB SN2 2D, ERLREES
ANTELL{ o7 (Fig. 6). 2) TNFI)—7

Fig. 6 Reference image. The left border of the
treatment field became invisible on the screen
after digitization by a CCD camera.



102 HH 55

2 - REBRROSE, BRETERK
% reference image L \2 <7 A CTIEFEIC AT S
ZLIIHEETH S (Fig. 7a,b). ThOHOMES
CBL T, AEENEGHREIEEBRL T4
YTRKIEh, BHEBREREYI2L-va VE
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ha, BRokSZ, YIal—arBEHEY
VP ARLTED LICBHEBREREZ =27
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Fig. 7(a) This treatment field was determined by a
computer for multileaf collimator.

Fig. 7 (b) The accurate shape of field was not drawn on
the reference image. Therefore, it is
impossible to superimpose the field outline
on this reference image.
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portal image b TIEE DK & 2 DE{L% R ICE
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