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Fig. 1. An aSi type EPID attached to
Linac(Varian 21EX)
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Fig. 2. Central axis mark of EPID and the Ceniral axis of graticule
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Fig. 3. The analysis of image acquisition possible range
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Table 1. The result of the reproducibility according to FDD change(FDD = 150cm)

EPID position aSi type(mm) LC typelmm)
FDD 120 (cm) e | 1]

140 +1 1

150 - -

160 +1 +1

180 1 =1

Table 2. A reproducibility of EPID according to a gantry rotation(FDD 150cm).

Gantry asSi type(mm) LC typelmm)
0° - -
90° +3 +2
270° +3 +2
180° +3 +2
23
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Table 3. The analysis of image acquisition possible range (FDD =150cm)

EPID position iso level Gantry angle Maximum_Couch angle
30° All free
5 45° L 315° R free
o 60° L 324° R 45°
90° L 331° R 41°
30° All free
45° L 306° R 61°
10cm
60° L 320° R 42°
FDD=150cm 90° L 331° R 41°
(At P3) 30° All free
(=] 2 o QO
15em 45 L 294 R 45
60° L 313° R 4C°
90° L 331° R 41°
30° L free R 6C°
45° L free R 4C°
20cm
60° L 308° R 35°
90° L 331° R 41°

3 gantry I|Ho] w2 WAE EPIDR 9 Feke ER 0HE AFstd dA AA agsA H
do] EAslE W w7 Hele AN 21 mme W A fix1e] Wapt A9 gle Aes yehdh

Table 4. The analysis of image acquisition possible range(FDD =160cm)

EPID position Iso level Gantry angle Maximum Couch angle
30° All free
45° L 313° R free
5cm
60° L 321° R 50°
90° ‘ L 334° R 49°
30° All free
45° L 304° R free
10em 60° L 317 R 49°
FDD=160cm 90° L 334° R 49°
(At P4) 30° All free
15em 45° L 292° R 66°
60° L 313° R 4%
90° L 334° R 49°
30° All free
%0em 45° L free R 64°
60° L 307° R 47°
90° L 334° R 49°
24
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Fig. 7. The image comparison according to FDD of EPID(FDD 140(left), 150(mid),
160(right}cm)

Fig. 8. The image according to Dose rate change.
(Dose rate 100(left), 600(right) MU/min)
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Fig. 10. The comparison of EPID images with water phantom
(without phantom(left), water phantom 10cm(mid),
water phantom 20 cm(right))
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Fig. 12. The image with X—OMAT V Fiim(ieft) and EPID image(right)
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Abstract

The evaluation of usefulness of Electronic Portal Imaging Device(EPID)

Yang Hoon Lee, Bo Kyoum Kim, Chi Hoon Jung, Je Hee Lee, Heung Deuk Park

Dept. of Radiation Oncology, Seoul National University Hospital

Purpose : To supply the information of EPID system and to analyze the possibility of substitution EPID for film
dosimetry.

Materials & Methods : With amorphous silicon(aSi) type EPID and liquid filled ionization chamber(LC) type EPID,
the reproducibility according to focus detector distance(FDD) change and gantry rotation was analyzed, and also the
possible range of image acquisition was analyzed with Alderson Rando phantom. The resolution and the contrast of
aSi type EPID image were analyzed through Las Vegas phantom and water phantom. DMLC image was analyzed
with X-Omat V film and EPID to see wether it could be applied to the guality assurance(QA) of IMRT.

Results : The reproducibility of FDD position was within 1mm, but the reproducibility of gantry rotation was 12, #3
mm respectively. The resolution and the contrast of EPID image were affected by dose rate, image acquisition time,
image acquisition method and frame number. According to the possible range of image acquisition of EPID, it is
verified that the EPID is easier to use than film. There is no difference between X-Omat V fim and EPID images
for the QA of IMRT.

Conclusion : Through various evaluation, we could obtain lots of useful information about the EPID. Because the
EPID has digital data, also we found that the EPID is more useful than film dosimerty for the periodical Quality
Assurance of IMRT.

Especially when it is difficult to do point dose measurement with diode or ionization chamber, the EPID could be
very useful substitute. And we found that the diode and ionization chamber are difficult to evaluate the sliding window
images of IMRT, but the EPID was more useful to do it.

key word : quality assurance, EPID, IMRT

31



