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Isocenter Check and QA of
Tactic Radiosurgery Devices Using EPID
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The Winston Lutz test, which checks the accuracy of the isocenter for stereotactic radiosurgery (SRS), was
performed with the commercial electronic portal imaging device (EPID). The usual Winston Lutz test with film
was also performed for comparison with the test with EPID. The maximum difference in isocenter between the
two methods was 0.32 mm. The Winston Lutz test using EPID is practical as it can reduce time and avoid human

errors compared to the test with film.
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Fig. 3. Electronic portal imaging device (EPID, Varian Co.).

Fig. 2. Image of micro-multileaf collimator (m3, BrainLab). Fig. 4. Imge of Winston Lutz Test Tool Sets.
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Fig. 6. The image of film setup for Winston Lutz Test at gantry Fig. 7. The image of film setup for Winston Lutz Test at gantry
0° and Table 0. 90° and Table 0°.
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Fig. 8. The image of EPID setup for Winston Lutz Test at
gantry 0° and Table 0°.

Fig. 9. The image of EPID setup for Winston Lutz Test at
gantry 180° and Table 0°.
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Fig. 10. The results of Winston Lutz Test for clinical linear
accelerator.
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Fig. 11. Film of a passed Winstion-Lutz test m3 for radiation
field and isocenter for FSRT.

Fig. 12. EPID results of a passed Winstion-Lutz test m3 for
radiation field and isocenter.

Table 1. The results of film for winston lutz test at various gantry and couch angles.

G=0 G=90 G=180
Gantry
Table T=0 T=90 T=270 T=0 T=0 T=90 T=270
Ix AyX (mm) Y (mm) X (mm)Y (mm) X (mm) Y (mm) X (mm) Y (mm) X (mm) Y (mm) X (mm) Y (mm) X (mm)Y (mm)
010 —060 —0.10 0.50 0.80 0.00 001 -—0.01 0.00 0.60 1.10 1.10 —0.03 0.30
030 —0.20 110 —0.01 001 —040 080 —0.10 0.30 0.15 1.10 1.10 —0.30 0.50
—0.01 -080 —0.30 0.85 1.10 —0.01 030 —0.25 0.60 0.15 1.10 1.10 —0.40 0.25
001 —-030 —0.20 0.90 1.10 0.01 015 —0.01 0.20 0.00 1.10 110 —0.20 0.60
—0.01 010 —0.20 0.80 0.80 0.00 0.15 0.01 0.70 0.05 0.90 110 —0.15 0.40
Mean 0.08 —0.36 0.06 0.61 076 —0.08 028 —0.07 0.36 0.19 1.06 110 —022 0.41
St.Dev 0.13 0.35 0.59 0.38 0.45 0.18 0.31 0.11 0.29 0.24 0.09 0.00 0.14 0.14
Min —-001 -080 —030 -—0.01 001 —040 001 —-025 0.00 0.00 0.90 1.10 —0.40 0.25
Max 0.30 0.10 1.10 0.90 1.10 0.01 0.80 0.01 0.70 0.60 1.10 1.10 —0.03 0.60
Table 2. The results of EPID images for winston lutz test at various gantry and couch angles.
G=0 G=9%0 G=180
Gantry
Table T=0 =90 T=270 T=0 T=0 T=90 T=270
Adx 4
X ) Y ) X (mm) Y ) X (mm) Y (mm) X (mm) Y (mm) X (mm) Y (mm) X (mm) Y (mm) X (mm) Y (mm)
001 —0.05 001 —090 050 —-010 —015 —0.10 —0.40 0.00 0.50 050 —0.15 0.01
—-001 —-09 —0.20 0.01 020 —0.60 0.00 —0.15 0.00 —0.01 0.80 085 —0.01 0.25
000 —080 —0.30 0.85 1.00 —0.01 030 -—0.10 0.30 0.10 1.00 1.00 —0.20 0.30
001 —-030 —0.05 0.70 0.70 0.30 020 —0.15 0.40 0.40 1.10 090 —0.30 0.40
—-001 —-040 —0.10 0.80 0.85 0.05 0.10 0.05 0.10 0.30 1.00 1.00 —0.15 0.50
Mean 000 —-049 —013 0.29 0.65 —0.07 0.09 —0.09 0.08 0.16 0.88 085 —0.16 0.29
St. Dev. 0.01 0.35 0.12 0.75 0.31 0.33 0.17 0.08 0.31 0.18 0.24 0.21 0.10 0.18
Min —0.01 —090 —030 —090 020 —060 —015 —015 —040 —0.01 0.50 050 —0.30 0.01
Max 001 —0.05 0.01 0.85 1.00 0.30 0.30 0.05 0.40 0.40 1.10 1.00 —0.01 0.50
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Table 3. Difference of results in film and EPID for winston lutz test at varius gantry and couch angles.

G=0 G=90 G=180

Gantry

Table T=0 T=90 T=270 T=0 T= T=90 T=270

Ax 4

x gy X (mm)Y (mm) X (mm) Y (mm) X (mm) Y (mm) X mm) Y (mm) X (mm) Y (mm) X (mm) ¥ (mm) X (mm) Y (mm)

Film 008 —036 006 061 0.76 —0.08 0.28 —0.07 0.36 0.19 1.06 1.10 —022 041
EPID 000 —-049 —013 029 0.65 —0.07 0.09 —0.09 0.08 0.16 0.88 0.85 —-016 029
Diff. 0.08 013 019 032 0.11 —0.01 0.19 0.02 0.28 0.03 0.18 0.25 —005 012
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