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There have been limited reports for independent calculation verification for CyberKnife, Vero4DRT
and Tomotherapy. The first multi—institutional study for independent calculation verification
for the three machines was performed to address the agreement between primary and secondary
calculations in twelve institutions. 821 treatment plans in several sites (brain, head and neck
[H&N], lung, liver, prostate and others) including IMRT and VMAT were retrospectively analyzed
using a modified Clarkson—based verification program considering multileaf collimator (MLC)
transmission and dosimetric leaf gap. At first, the dose deviations between an ionization chamber
measurement and the verification program were compared to understand the accuracy of the
verification program. Next, a comparison in dose between on—site radiotherapy treatment planning
systems (TPSs) and the verification program was performed using patient computed tomography (CT)
images. For the three modalities, measurement comparison showed good agreement within 2%.
Calculation comparison showed the dose deviation within 3-4% in all sites except for lung and
the site including large inhomogeneous media respectively. For the sites including inhomogeneous
media, there were larger systematic and random deviations of 1.9 +/- 3.7%, 4.1 +/- 3.3% and —0.8
+4. 7% for CyberKnife, Vero4DRT and Tomotherapy, respectively. The multi-institutional comparison
using a Clarkson—based algorithm would be helpful to determine the departmental action level
because patient’ s population and treatment site may be more limited when using the special
machines. Similar to the action level of AAPM TG114 for non—IMRT plans, 5% would be an action
level even of non—IMRT, IMRT and VMAT for CyberKnife, Vero4DRT and Tomotherapy in all sites except
for lung and the sites including large inhomogeneous media. If +/-5% is defined as the action

level, the Clarkson method with inhomogeneous correction would be needed.
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