AbstractID: 7009 Title: Tomosynthesis and Cone-Beam CT on a Mobile C-Arm for
Image-Guided Interventions

Purpose: A prototypemohile C-arm capableof reattimefluoroscopy,tomos/nthesisand cone-beamCT (CBCT) hasbeendeveloped
for intragperativeguidanceof minimaly invasive proceduresThis work investigateghe imagingperformance radiation dose,and
imageacquisiion / reconstrgtion time associatd with a rangeof 3D imaging techniqueslin addiion, protocolks for intraopeative use
are developedor implementatiorin clinical researchrials.

Method and Materials: Imaging peformance was assessedn termsof spatial resolutionas well as soft-tissue and bony detail
visualiation in phartoms and cadavers Image reconstuction via 3D filtered backprojectionwas peformed across a range of
tomogynthess angle(10°-178°) andnumberof projectons (5-200). The correspondig radation dosewasevaluatedanalyticallyand
expeimentally (usinga Farmerchamter in cylindrical headand body phanbms)to quantify peripheral cental, andorgandose(e.g.,
doseto the eyes).Acquistion / reconstructiontimeswerebenchmakedin relationto operational time constraints.

Results: CBCT imagesexhibitedsulbmm spatal resoltion and soft-tissuevisibility (~20 HU) suficient for interventionalguidance
at a certral doseof 10 mGy. Tomosynhesis offered a useful, high-speedadjuvantto CBCT, providing visualizaion of high-contrast
featuresatafairly limited arc— e.g.,visualizationof the clivus (skull base)achievedat anglesdownto ~3(° (centraldos ~1.6 mGy).

Reconsruction times were ~62 sec (full CBCT volume, 0.8 mm voxds) and ~20 sec (tomosynthesis‘slab,” 0.4 mm voxels),
respectively.

Conclusion: C-armtomosyntheis and CBCT providea valuableaddition to theimageguidancearsenal. The former offers fag, low-
dose3D imagses sufficient for guidance with reectto high-contrastbony features.The latter offers submm spatialresoluton and
soft-tissuevisibility at the cost of time and dose.Deploymentof the C-arm prototypein clinical reseach trials promisesincreagd
surgial precision,with protocok for intraoperate imagingconsstentwith operationatime anddose congraints.



