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The success or failure of radiotherapy largely depends on the accuracy with which the dose will be delivered
to a specific volume in the patient’s body. In many cases, a change in dose by 3-4% may cause failure of
the treatment. Both national and international guidelines on coherence and accuracy in ionizing radiation
dosimetry are focused on homogeneous media (i.e. water), however, the human body is composed of elements
of a high diversity in electron density (bones, lungs, teeth, muscles) [1]. It became frequent that apart from
natural heterogeneous structures, many of patients have artificial elements, i.e. hip prostheses, surgical rods,
stents or dental fillings.
One of the problems associated with radiotherapy planning for patients with endoprostheses (mainly the hip)
is the inaccuracy of the algorithm calculating the dose distribution in the treatment planning system for the
area in the vicinity of the border of tissue-prosthesis medium. Due to the use of high-energy ionizing radiation,
during the treatment of patients with hip joint prosthesis, the dose delivered during the therapy session may
be significantly different compared to the treatment plan. This is related to the change in the amount of energy
deposited in the structure of irradiated organs. The change usually manifests by the dose reduction. This is
due to the phenomena known as beam hardening by a high-density metal element and secondary build-up of
the dose at the border of the medium (secondary build-up), resulting in an increase of the dose at the border
of the medium, giving up to 20% [2]. Such a large change in energy deposited in the tissues of treated patients
may lead to skeletal changes (leading to fractures in the hip joint) or even necrosis and weakening of the
fixation of the implant.
To verify the dose of ionizing radiation a phantom filled with water (soft tissue equivalent) was used with
the bone elements (imitating hip joint) and metallic and ceramic (hip joint endoprostheses) placed in the
stand. On acetabulum surface, thermoluminescent microdosimeters (TLD) based on lithium fluoride (LiF)
and Gafchromic EBT were placed. The first irradiation by medical linear accelerator was performed and the
dosimeters are under readout procedure.
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