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PCR : precessional convergent radiotherapy
MCA : multiple non-coplanar converging arcs
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Experimental Study on a Newly Devised C-arm Linac
Stereotactic Irradiation System

Tsutomu Maruta, Akihisa Kodama, Michio Kono

Department of Radiology, Kobe University School of Medicine
(Chief: Michio Kono)

ABSTRACT

Experimental study was performed to evaluate dose distribution of a newly devised C-arm linac
stereotactic irradiation (STI) system. In this system a linac beam generator was mounted on a C-
arm multi-axis rotating frame which allowed to rotate parallel and diagonal to the patient table.
This system could perform STI without movement of the patient table. This newly devised STI
technique using conical rotation of the linac gantry was named the precessional convergent radio-
therapy (PCR). As previously reported, positional error of beam center was within =0.5mm from
the mechanical rotation center in every direction. The 3 dimensional (3D) film dosimetry and the
dose-volume histogram revealed no significant benefit from an arrangement of more than 3 arcs
in the PCR. Differences between the PCR with 3arcs and the multiple non-coplanar converging arcs
with 6arcs were only appreciated at the lower isodose levels that were not clinically significant.
The measured dose distributions corresponded well with the results generated by the 3D-radiation
treatment planning system.

This physical testing verified that the radiation beam accuracy and dosimetry produced by the
PCR in this system was comparable to the previously reported STI techniques. In conclusion, this
STI system is useful not only in improving positional accuracy but in shortening planning and

treatment time without rotating the patient table.
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