4373~
2013 9 Sep.,2013
30 Chinese Journal of Medical Physics Vol.30. No.5

ol

$L2REG !, AR, KK, ERA, K%L :

6100005 2. , 210016)
: MCNP i
. (1) . R
, . - (2)
, MCNP
: ; ; ; MCNP
DOI : doi:10.3969/j.issn.1005-202X.2013.05.008
- R730.55 A . 1005-202X(2013)05-4373-05

Study of Dose Perturbation Fators on the Incident Surface of Metal Implant During
Radiotherapy
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Abstract: Objective: Metal implants would affect the dose distribution in the body when radiotherapy , this effect is mainly
characterized by dose enhancement at the incident surface of metal implants caused by backscattering of scattered electron and
dose attenuation at the exit of surface due to the block of metal implant. This paper mainly studies the factors and effect laws of
dose enhancement of implant metal on incident surface. Methods: First, using MCNP Monte Carlo particle transport program
establish a model with a metal block inside a water-filled phantom, then do research on the effect laws of material, thickness,
width, depth in the water phantom of the metal implant and distance of measuring point from metal surface, as well as the inci-
dent photon energy, exposure area and other factors to the backscattering factor, And make physics analysis basing on the prin-
ciple of interaction between radiation and matter. Results: Obtain the relation of backscattering factor with the foregoing fac-
tors through simulation and calculation. Conclusions: (1) Backscattering factor is sensitive to factors such as material, thick-
ness, distance of measuring point from metal surface, as well as energy of incident beam, while show insensitive to depth of
metal implants in the water phantom, width and exposure area and so on.(2)Results in this paper are similar to the previous ex-
perimental results, indicating MCNP program can be perfectly applied to research the problem of dose perturbation on the inci
dent surface of metal implant.
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Fig.1 A schematic representation of particles cause dose
enhancement at interfaces
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