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Purpose: Kilovol tage (kV ) or megavo ltag e (MV) cone - beam CT (CBCT) techniq ue
become popular nowadays for pati ent set up verification and dose recalcula tio n
aiming image - guide d ra diation therapy. In case of kV CBCT, field - of - view (FOV)
i s large enough to cove r whole thoracic or pelvic region at detec tor off - set
mode while lengt h of ima ge set i s l imit ed and MV CBCT, vice versa. In thi s
study, we dealt with mis sing dat a i ssue ; compensation of missing part wit h kV
CT images used f or t reat ment pla nni ng.
Method and Mate ria l s: First, obtained kV or MV CBCT images were registered with
t he planning kV CT i mages re spec tiv ely. For kV CBCT, CT slices beyond the
obtained volume were fil led with pl anni ng CT data. For MV CBCT, overlappe d
r egions in the kV CT ima ges with th e MV CBCT images after registr ation were
substituted with the MV CBCT dat a. To r educe statistical discrepancies of pi xel
numbers between CBCT ima ges and kV CT i mages and to minimize dose recalcu lat ion
error, pixel number mapping and spa tial filtering were employed. Varian Clin ac
i X and Siemens Primu s li nacs wer e used for CBCT image acquisition. Image
r egistration and dos e re calc ulat ion wer e implemented using Pinnacle3 ver 8.0 d.
Proposed algorit hm were test ed f or ches t and pelvic regions of a humanoid
phanto m and pati ents . Is odos e co mpariso n and gamma index were adopted as
evaluation crite ria.
Results: Dose ca lcul atio n re sult wi th t he reconstructed CT image set agre ed wit h
calculation done wit h kV CT meaning full y within 2% on a phantom but error was up
t o 5% f or clinic al cases . Di scre pan cies were mainly due to anatomic chang es and
i ncomplete match of boun dari es at t he i nterface of two image set.
Conclusion: The reco nstr ucti on algo rith m showed a possibility of adaptive
r adiation therap y us ing CBCT ima ges but i mage quality of CBCT data needs to be
i mproved more.
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