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In-room image-guided localization procedures are playing important roles in conjunction with more precise treatment techniques, such as 
radiosurgery or IMRT. In-room CT scanner provides another way for localizing patient’s internal anatomy prior to treatment. In this study, we 
compared three in-room modalities for image-guided radiotherapy: electronic portal imaging device (EPID) using Varian’s aSi500 PortalVison, the 
NOMOS ultrasound target localization system (BAT), and an integrated CT-on-rails system (EXACT, Varian). The BAT QA phantom was used as 
the alignment object, which was intentionally shifted by a known amount. Each of the three imaging systems was then used to detect the same shift. 
Both BAT and CT used contour-overlay to match with the original position of an internal object with the images acquired. The CT scan used 3-mm 
slice resolution in superior/inferior (SI) direction. The EPID used the portal image of the whole phantom. Results showed good agreement for all 
three systems. The mean differences were all less than 0.5mm. The largest variation in one standard deviation (1SD) occurred for the BAT alignment 
in SI direction at 1 mm. The 1SD for CT in the same direction was 0.6 mm. The CT in transverse plane and the EPID in all three directions showed 
isotropic distribution with approximately the same 1SD of 0.4-0.5mm. In summary, we found the integrated CT/LINAC system was comparable in 
precision with other two commonly used imaging modalities. CT images provide better contrast for internal organs and can be used for reconstructing 
doses, which may be useful in certain applications.  


