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Impact of unaccounted doses on the effectiveness of
radiation therapy
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Radiation therapy is widely used for the treatment of various types of cancer. However, several factors remain
unaccounted for during the treatment planning stage, which may lead to additional dose exposure to the
patient.

When medical electron linear accelerators operate at energies above 8 MeV, secondary neutron fluxes are
generated. The dose contribution from these secondary neutrons is neither evaluated nor incorporated in
current treatment planning systems [1]. To assess this contribution, a computer model of the linac head
was developed and verified using measured percent depth dose (PDD) distributions in water. Monte Carlo
simulations were performed to obtain the spectra of secondary neutrons and to evaluate their contribution to
both absorbed and equivalent doses [1, 3].

Secondary neutrons may also be generated in structural components of proton accelerators and even within
the patient’s body during proton and hadron therapy. Modeling was carried out to estimate the additional
neutron-induced dose from a rotating range modulator wheel of a proton accelerator. Additionally, to assess
risks to staff and accompanying persons, neutron radiation parameters were calculated for proton beams
interacting with a water phantom.

Another unaccounted factor is distortion in MR imaging, which can lead to discrepancies between the de-
livered and planned radiation therapy [2]. Experimental studies were conducted using MRI scanners with
magnetic field strengths of 0.5 T and 1.5 T to evaluate image distortions in custom-made phantoms. Based on
these MR images, a treatment plan was generated and compared with a plan based on CT imaging, and the
resulting unaccounted dose was evaluated.
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