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Purpose: A prototypemobile C-armcapableof real-timefluoroscopy,tomosynthesis,and cone-beamCT (CBCT) hasbeendeveloped
for intraoperativeguidanceof minimally invasiveprocedures.This work investigatesthe imagingperformance,radiation dose,and
imageacquisition / reconstruction time associatedwith a rangeof 3D imaging techniques.In addition, protocols for intraoperativeuse
are developedfor implementationin clinical researchtrials.

Method and Materia ls: Imaging performance was assessedin terms of spatial resolutionas well as soft-tissue and bony detail
visualization in phantoms and cadavers. Image reconstruction via 3D fi ltered backprojectionwas performed across a range of
tomosynthesis angle(10o–178o) andnumberof projections (5–200). Thecorresponding radiation dosewasevaluatedanalyticallyand
experimentally(usinga Farmerchamber in cylindrical headand bodyphantoms)to quantify peripheral,central, andorgandose(e.g.,
doseto the eyes).Acquisition / reconstructiontimeswerebenchmarkedin relationto operational time constraints.

Results: CBCT imagesexhibitedsub-mm spatial resolution andsoft-tissuevisibility (~20 HU) sufficient for interventionalguidance
at a central doseof 10 mGy. Tomosynthesis offereda useful, high-speedadjuvantto CBCT, providing visualization of high-contrast
featuresat a fairly limited arc– e.g.,visualizationof theclivus (skull base)achievedat anglesdownto ~30o (centraldose ~1.6mGy).
Reconstruction times were ~62 sec (full CBCT volume, 0.8 mm voxels) and ~20 sec (tomosynthesis“slab,” 0.4 mm voxels),
respectively.

Conclusion: C-armtomosynthesis andCBCT providea valuableaddition to theimageguidancearsenal.Theformeroffers fast, low-
dose3D images sufficient for guidancewith respect to high-contrastbony features.The latter offers sub-mm spatialresolution and
soft-tissuevisibilit y at the cost of time and dose.Deploymentof the C-arm prototypein clinical research trials promisesincreased
surgical precision,with protocols for intraoperative imagingconsistentwith operationaltime anddose constraints.


