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Purpose:
Theaim of this studywasto evaluatesystemaccuracyof our newly developedimage-guidedradiotherapy(IGRT) system.

Method and Materials:
Thesystem hasthefollowing structural characteristics; (1) C-bandcompact linearaccelerator(LINAC), (2) O-ring shapedgantry,(3)
Gimbals mechanismat X-ray head,and(4) Imaging subsystem. Thewhole X-rayhead with theLINAC anda MLC is equipped on
gimbals mechanismto correctbeam direction to isocenter.Theimagingsubsystemmountedon theO-ring gantry consistsof two sets
of a kV X-ray tubewith animagedetector, andcanobtaineitherX-ray imagesor cone-beam CT (CBCT) images.By usingElectronic
Portal ImagingDevice, the IGRT systemalso providesanautomaticdaily QA tool for total positioningaccuracy, which means beam
accuracy towardsisocentercombinedwith image-guidingaccuracy. Thedaily QA requiresonly 3 minutes.
Firstly in this study,to evaluate theimage-guiding accuracy,a spherical metal ball with a diameterof 10 mm wassetat given
positions within 20 mm from isocenter. X-ray imagesor CBCT imageswereobtainedto measuretheball position,andthedifference
betweentrueandmeasuredposition wascalculated.Secondly,Mechanicalaccuracyof beamdirectionto isocenterwasmeasuredin
various gantry angleswith CCDcamera attachedto MLC frame. Finally, thecombinedaccuracywasverified by using thedaily QA
tool.

Results:
Thedifferencebetweentrueand measuredposition was0.34 mm in SD and0.9 mm at themaximum for X-ray image, then0.17mmin
SD and0.4mm at themaximumfor CBCT,respectively. Mechanicalbeamaccuracywaswithin 0.1mm.The combined accuracywas
better than 0.5mm.

Conclusion:
TheIGRT systemhassuitable accuracyfor image-guidedstereotactic irradiation.
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