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A Stﬁdy of Dose Distribution of High Energy
X-ray in Lung Measured by Film Method

Takehiko Mori

Measurement was carried outfor 6 MV X-rays using an
inhomogeneity phantom with films. The films were set par-
allel or perpendicular to the beam axis. Measurement data
were compared with values obtained by a JARP dosimeter,
to assess the accuracy of evaluation. 1) The data measured
by perpendicular films showed underestimation but were more
accurate than those measured by parallel films when com-
pared with the JARP method. 2) The difference in measure-
ment between the perpendicular films with multi-layers and
a single layer was 0.4%. 3) The difference in measurement
between packed and unpacked films was 1.5%. The former
overestimated values, but they were closer to the JARP val-
ues than those of unpacked film. 4)In comparison with the
JARP method, accuracy decreased in the following order:
perpendicular packed film with multiple layers, perpendicular
packed film with a single layer, perpendicular unpacked film
with multiple layers, perpendicular unpacked film with a single
layer, parallel film. 5) The values measured by films in the
inhomogeneity phantom were closerto those measured by
the JARP method than values measured in a water-equiva-
lent phantom. The reason was that there was less scatter in
the lung of the inhomogeneity phantom than in the water-
equivalent phantom.
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Fig. 1 The inhomogeneity phantom and water-equivalent phantom for

parallel film and the geometry of parallel beam irradiation.
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Fig. 2 The inhomogeneity phantom and water-equivalent phantom for
perpendicular film, and the geometry of perpendicular beam irradiation.A:

Film perpendicular (overlap)B: Film perpendicular (single)
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Table 1 Difference (%5) between PDD values measured with the JARP dosimeter and those with parallel film, perpendicular
film (overlap), and perpendicular film (single). The photon beam was a 6 MV X-ray beam with 10 x 10 cm? field size at

100 cm SSD.
Difference (%) * Inhomogeneity Phantom
Depth Filrp Pa'rallel Film Perper_ldicular Film F‘erpue_ndicular | Film Perpe:-nwdicular F.iilm Perpendic:ula.r
with pack (Overlap) with pack | (Single) with pack |(Overlap) without pack| (Single) without pack
5.5ecm 3.3% 0.2% 0% 1.3% 1.8%
3.0cm 2.9% 0.3% 0.4% 1.5% 2.0%
10.5cm 2.1% 0.2% 0.8% 1.6% 1.9%%
13.0ecm 0.9% 0.3% 0.9% 1.7% 1.3%
15.5cm 0.5% 0.6% 1.5% 0.6% 1.5%
Av. 2.0% 0.3% 0.7% 1.3% 1.7%

#Difference (%) = PDD fijn — PDD g dosimeter
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Table 2 Error(%)between PDD values measured with the JARP dosimeter and with parallel film, perpendicular film (overlap),
and perpendicular film (single) . The photon beam was a 6 MV X-ray beam with 10 x 10 ¢cm? field size at 100 cm SSD.

Error (%) * Inhomogeneity Phantom
Depth Film Parallel Film Perperldicular Film Peupelndic:ula,r Film Perpgﬁdicular ‘Iiilm Perpeandicul‘ar
with pack (Overlap) with pack | (Single) with pack |(Overlap) without pack| (Single) without pack
5.5cm 3.8% 0.2% 0% 1.5% 2.1%
8.0cm 2.5% 0.4% 1.0% 1.9% 2.5%
10.5cm 2.8% 0.3% 1.2% 2.1% 2.5%
13.0cm 1.9% 0.7% 2.0% 2.4% 1.9%
15.5cm 0.8% 0.9% 2.3% 0.9% 2.3%
Av. 21% 0.4% 1.1% 1.8% 2.3%

#Error (%) = ‘:PDD Film = PDD jagp dnsimcur) /PPD jarp gosimeter
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