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[Introduction] Radiochromic film has been used to
verify the dose distribution verification in radiation
therapy. In quality assurance (QA) for intensity—
modulated radiation therapy (IMRT), the film was
inserted to the phantom with axial, sagittal and cor-
onal directions. In our institution, GAFCHROMIC ©
EBT3 (EBT3) was used in QA for IMRT. In QA,
there were differences of gamma pass rates be-
tween axial and sagittal direction. The purpose of
this study was to evaluate the direction dependence
of EBT3 with some fundamental experiments.

[ Methods and materials] In this study, EBT3
(product number A03181301, IPS) was used. Films
were inserted into water equivalent phantom
(RT3000-New, R-tech). The phantom was set with
source-axis distance (SAD) of 100 cm. Irradiation
was performed with 10MV photon beam of field
size 8 X 8 cm” from Linac (MHCL 20DP, Mitsubishi
Electronics). Irradiation dose was 200 MU and dose
rate was 300 MU/min, respectively (fig.1 (a)). Pixel
values of EBT3 were measured using flat-bed
scanner (ES-10000G, EPSON). First, films were po-
sitioned perpendicular to the beam axis. Those
were Inserted into the phantom at the distance of
2.5 to 16.5 cm from the phantom surface (Fig.1 (b)).
Film positions were 16 points, and films were irra-
diated at each distance. Percent depth dose (PDD)
and off-center ratio (OCR) were measured by each
film. Second, film was positioned along the beam
axis. The phantom was irradiated in the same con-
ditions (Fig.1 (c)). The PDD and the OCR at each
distance were calculated from irradiated film. Fi-
nally, absolute dose was measured at the distance
of 3.5 to 13.0 cm from the phantom surface using
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Fig.1 (a)Experimental setup
(b) EBT3 positioned perpendicular to the beam axis
(c) EBT3 positioned along the beam axis

chamber. The PDDs and the OCRs obtained from
the each film were compared.

[Results] Figure 2 shows the PDDs in the direction
perpendicular to the beam axis and along the beam
axis. The relative dose differences between two
PDD curves were increased with the increasing dis-
tance from the phantom surface. At the distance of
12.9 cm from the phantom surface, the difference
was 7.5 %. The OCR curves of each direction were
almost same in total dose region at 10 cm from the
phantom regardless of the film direction (Fig.3 (a)).
In the case of 12.9 c¢cm distance, OCR positioned
along the beam axis was slightly higher than OCR
positioned perpendicular to the beam axis in low
dose region (under 20 %) (Fig.3 (b)).
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[ Conclusion] In this study, we evaluated the di-
rection dependence of EBT3 with some fundamen-
tal experiments. The PDDs and OCRs showed dif-
ference results in the direction. The film direction
affected to PDDs and OCRs. From here onwards,
we suggested that EBT3 has the direction depen-
dence. In QA for IMRT, considering the effect of
the direction dependence, we should avoid the use
of EBT 3 positioned along the beam axis.
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