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[Original article]

The influence on backscatter factors in relation to difference in
thickness and material of phantom

MASAYA KUDO™ KOHSEI KUDO™ NOBUHIRO KOMIYA™
MINORU OSANAI>  MEGUMI TSUSHIMA™ JUNICHI HIROTA™
SATOSHI NARAKI™® MASATAKA NARITA™ YOHEI FUNATO™

KATSUMASA SUZAKI™ HIDEYA MATSUTANI™ MASAHIKO AOKI™
YOICHIRO HOSOKAWA™

(Received November 27, 2018 ; Accepted February 22, 2019)

Abstract: Diagnostic reference levels (DRLs), an index for medical radiation protection, were set for exposure dose
optimization. DRLs are prescribed by entrance surface dose; however, in clinical settings, entrance surface dose is difficult to
measure, so it is calculated using backscatter factor (BSF). BSF varies with the subject thickness, tube voltage, irradiation field
size, dosimeter position, and scattering medium. In this paper, we investigated the influence of these factors on BSF, and
compared BSFs calculated through simulations with measured values. The results show that BSF saturated at 10-cm subject
thickness, increased with increasing tube voltage and irradiation field size, and decreased with increasing dosimeter-phantom
distance. BSFs for acryl phantom, soft tissue, and tough water phantom decreased in the order acryl > soft tissue > tough
water. The results suggest that calculation of BSF using acryl was optimal to avoid underestimation of incident surface dose
and that, in particular, using tough water could lead to underestimation. (154)

Keywords: backscatter factor, DRL, diagnostic X-ray
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