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Purpose: Benchmarka method for correcting CBCT Hounsfield numbers
in supportof accuratedosecalculations.

Method and Materials: Cone beam CT (CBCT) and Fan Beam CT
(FBCT) scansof three phantoms: Head, Thorax and large solid water
cylindrical ‘pelvic’ phantom areacquiredunder identical setupconditions.
CBCT imagesare then modified by a step-function correction method,
descretizing the Hounsfield units to five discrete CT numbers for the
thorax, three discreteCT numbersfor HN and Pelvic anatomies.The
groupsinclude the threemain rangesof 0 HU for gas/air,1000 HU for
water/muscleand 2000 HU for bone. The FBCT, CBCT and corrected
CBCT scansfor eachbody site surrogate(HN, lung and pelvis) areused
to compute EBRT plansconsisting of an IMRT HN, SBRT lung and a
prostate IMRT plan, respectively. The CBCT andcorrectedCBCT plans
are paired with the corresponding FBCT-based plans to perform
comparisonsusing dose differenceanalyses, DTA analysesand gamma-
analyses.The criteria used are 0.2cm for DTA, 2.0% of maximum dose
for dosedifferenceand1.0 for gamma.

Results: Compared with raw CBCT-basedplan, this correction method
reducesgammaby about 0.2, reducesDTA by about 0.1 cm andreduces
dosedifference by about 1% for lung and pelvis. The passing rate of
gamma, DTA and dose differencealso improvedsignificantly. For HN,
with and without correction bothgive excellentresults,which may bedue
to the fact that the HU numbersor raw CBCT is much closerto thoseof
FBCT for HN thanthosefor lung andpelvis.

Conclusion: The HU correction method presented herein effectively
improves the accuracyof dose calculation for CBCT-basedtreatment
plan, supporting CBCT asa viable imagingmodality for accurateEBRT
dosecalculations.


