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A Comparison of coincidence between the Light field & the Radiation field
using Film and BIS

Dept. of Radiation Oncology, Seoul National University Bundang Hospital

DongWan Bang, JinYong Seok, YunJu Jeong, ByeongDon Choi, JinHong Park

Purpose : Film has been the primary tool in coincidence testing between the light field and the radiation field,
which constitutes the quality assurance list of a linear accelerator. But there is a great chance of
errors being different among the observer when using film. Thus this study set out to use the
BIS(Beam Image System) in addition to film in comparing and evaluating coincidence results between
the two fields and in searching for the improvement measures.

Materials & Methods : Photon beam of 6 and 15MV was exposed to film and the BIS using a linear accelerator.
The light and radiation fields were each 50x50, 100x100, and 200x200mf. The gantry angle was (
when using film and O° and 270° when using the BIS. The devices adopted to test coincidence
between the two fields were a ruler and film scanner when using film. With the BIS, the width of the
scanned light and radiation fields was meaéured for errors with setting the X and Y axis.

Results : The visual measurements of the observer with film resulted that the radiation field was bigger than
the light field and that their maximum error was 1.9mm. The results were the same with the
measurements using the film scanner except for the average error, which was less than 1.9mm. On
the contrary, the measurements using the BIS showed that the light field was bigger than the
radiation field at the gantry angle of 0 and 270°. The maximum error was 0.96mm, and the error
range was <z2mm both in the X and Y axis. The average error of AX, Y was the smallest in the
order of the visual film measurements, film scanner measurements, and BIS measurements.

Conclusion : This requires a careful measurement for accurate quality assurance since errors are much different
according to each observer that tests coincidence between visual fields with film. And an observer
neéds to use another image device or develop a measuring device of his own if it seems necessary for

accurate measurements.
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#* X-Omart V Film (Kodak, USA)
*x VXR-16 Film Digitizer (Vidar, USA )
% Solid Water Phantom (Gammex, Germary)
* Steel Ruler (Kawasa, Japan)
+ BIS™ Image Device (IBA, Germany)
#* CL-21EX (Varian, USA)
- Energy : 6, 15MV
- Gantry angle : O, 270’
- Field Size : 50x50, 100x100, 200x200mm
- X, Y field (Crossline, Inline)

BzAoksh WARZASE 24

AA 21E& FEA7171 Hsked ZeidlolEl jawse]
213 (Symmetry) £33 Zelvlole] 4%, X

4%, Cross-hairs®] %32 HASIST &%

@O HelE fol ReFels 2B HEL]
0°, SSD= 100cmel|] H A=A 71T}

© FERALFE 7 ZHZe] FzAbore] ZBAWSG
e} wakd, Cross-hair 4749 A& &
Al gttt

@ ZvolHE 180°2 ST WA 2P| BEAlok

o] ZAAE, Aol w2, Cross-hair 344

29| dAG& ST

s



Fig 1. Assessment of Jaw symmetry and
Collimator axis, Light beam axis,
Cross—hairs
2 AdoM e ity oz AFxE 488 o) 8dt
AAH ZPys BEIE o439 A2
W 22131 Beam Image System(BIS) G4x&

o]-8-3te] % Hlw Hrskeiny.
1) AZtel g S5y
LES o] 8F nHAQ wEoay FxAlope)
APdzAloke] 3 g3 2ok (Fig2)
@ HolE Yol Solid water phantome £, 1
Aol &34 HEX-Omart V Fim)< SSD

1002z 2475,

D EX

©

©

a1 tinet |
ZAFRB0x50, 100x100, 200x200mm)o])
FzAloke] FAWE BAY FEAE ol &
sted 379 WAL BEQ BEA EA
i, XZF Y9 Azlg 27 1 et
BERE HET

Solid water phantom ]9l

1 Helle YA dAAede 93 AAS
71 98l Z+ <=6, 1sMV)] W2 dmax 5
A9 WES S SAD 100cme] X0l A
2} Zajopel mpa} 2ALAT

2 ouix|sh zAjol] we} zA1E

AES 1HN73

ﬂ @0}04 a °ﬂ%}?—4 Bt %k Azt
HEAMNY S5 ek

E290(VXR-16 Film Digitizer)E& ©]23} b
1 IbdzAtoke] 23 1ge thg 2o (Figs)
© 7} ovAet ZAlobol] Wt 2Abso] A4d 2
BT BENAE o8l 2303
208 BB OmniPro I'mRT Z27L o]
goto] HAMZRALOLY] BEAY M REE 7
cig=g
FAFIAA 50% e X&EH Y9 AgE =
st o exgkE A7 et

3
|
i
i

Fig 2. Verification procedure of visual field for film
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Fig 3. Verification procedure of scanned film for film scanner
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Table 1. Results of visual field measurements along X and Y axis.
Nominal Field Light Field Radiation Field
() AX (mm) AY (mm) Energy (MV) AX' (mm) AY (mm)
6 1.1 (1.6 16 (1.8
50 x 50 -0.5 -0.2
15 09 (14 13 (15
6 1.3 (1.4 16 (1.9)
100 x 100 -0.1 -0.3
15 1.0 (1.D 1.3 (1.6)
6 14 (1.3) 14 Q7D
200 x 200 0.1 -0.3
15 12 (1.1) 11 (14
All A values are absolute values.
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Table 2. Results of visual field vs. radiation field measurements along X and Y axis.
Nominal Field Light Field (visual) Radiation Field (scanner)
AX {mm) AY (mm) Energy (MV) AX (mm) AY (mm)
6 132 (1.82) 154 (1.74)
-05 -0.2
15 1.19 (169 1.19 (1.39)
6 0.80 (0.90) 049 (0.79)
100 x 100 -01 -0.3
15 1.10 (1.20) 080 (1.10)
6 059 (0.49) 0.38 (0.68)
200 x 200 0.1 -0.3
15 059 (049 09 (1.25)
All A values are absolute values.
3. BIS 23
BIS GHAE o83 FzAtope} WAt 2Atoke] S A= Table 3, 4.9 £
Table 3. Results of BIS measurements along X and Y axis. (Gantry : 0° )
Nominal Field Light Field Radiation Field
(o) AX (mm) AY (mm) Energy (MV) AX' (mm) AY (mm)
6 029 (0.75) 0.06 (0.83)
50 x 50 1.04 0.94
15 0.08 (0.96) 026 (0.6%)
100 x 100 169 Lsd 6 129 (0.40) 1.03 (0.81)
' ’ 15 1.03 (0.66) 1.03 (0.81)
6 148 (0.39) 1.07 (061)
200 x 200 1.87 168
15 160 0.27) 1.14 (054
All A values are absolute values.
Table 4. Resuits of BIS measurements along X and Y axis. (Gantry : 270° )
Nominal Field Light Field Radiation Field
() AX (mm) AY (mm) Energy (MV) AX (mm) AY (mm)
50 x 50 157 1% 6 057 (1.00) 049 0.83)
' ' 15 0.57 (1.00) 049 (0.83)
6 072 (121 063 (1.09)
100 x 100 1.93 1.72
15 082 (1.11) 0.77 (0.93)
6 1.38 (0.69) 1.36 (0.62)
200 x 200 2.07 1.98
15 141 (0.66) 1.36 (0.62)
All A values are absolute values.
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