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Skull tracking accuracy of prone and supine positions in Cyberknife treatment: a comparison

study
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Abstract: Objective To compare the differences in skull tracking accuracy between prone and supine positions in Cyberknife

treatment, and to provide the theory basis for Cyberknife treatment in prone position for skull tracking. Methods CT scans were

performed, and the treatment plans were designed and executed for the head and neck phantom with EBT3 film in prone and

supine positions, respectively. The EBT3 films after exposure were analyzed with E2E software to compare the Cyberknife

treatment accuracy between prone and supine positions for skull tracking. Results The treatment accuracies for head and neck

phantom in prone and supine positions were 0.81 and 0.72 mm, respectively, better than the treatment standard provided by

ACCURAY company (0.90 mm). The treatment accuracy difference between prone and supine positions was only 0.09 mm,

therefore, the treatment accuracies of prone and supine positions were considered equal. Conclusion When patients cannot receive

Cyberknife treatment for skull tracking in supine position, Cyberknife treatment can be applied for patients in prone position.
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a: Head and neck phantom

b: Ball cube
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Fig.1 Head and neck phantom and ball cube
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Fig.2 Scanned image of EBT3 film
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Fig.3 Analysis of E2E software
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Tab.1 Treatment accuracy of skull tracking for head and neck phantom in prone and supine positions (mm)

Position Left error  Anterior error (A/L)  Superior error  Anterior error (A/S)  Average anterior error  Total error
Supine position 0.56 0.42 0.06 0.47 0.44 0.72
Prone position 0.47 0.57 -0.27 0.53 0.60 0.81
D-value 0.09 -0.15 0.33 -0.06 -0.16 -0.09
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