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Study of frequency of soft error in implanted devices caused by neutrons in
radiotherapy from a X-ray linac

Hiroaki, Matsubara
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Malfunctions occurred in cardiac implantable electronic devices (CIEDS) in
radiotherapy have been studied. Although several clinical guidelines recommend that direct
irradiation should be avoided and that total accumulated dose should be within 2-5 Gy, there is no
consensus in terms of tolerance dose. The present study performed two Kinds of studies. Firstly, it
was found that number of malfunctions in CIEDs is proportional to neutron dose. The proportionality
was deduced from a simple theory of nuclear reaction, was observed from analysis using data in
literature, and was confirmed by the consistency with other results in literature. Secondly, it was
reported that no malfunction was observed when non-neutron producing beam was directly irradiated
with low dose-rate with low accumulated dose up to at 20 Gy, indicating that the direct irradiation
itself is not an essential risk. The result suggests that total body irradiation could be feasible

and safe for a patient having a CIED.
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