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Purpose:
Temporalfiltering with operator-selectableweighting factorhasbeenimplementedin a LabVIEW-basedGraphical
UserInterface(GUI) for usewith a newhigh-resolution, High-Sensitivity, Micro-AngiographicFluoroscope
(HSMAF) in orderto enhancevisualizationduring neuro-interventional procedures.

M ethod and Materials:
Thedetectorwhich is basedon a CsI(Tl) phosphor, a light image intensifier, and a fiber-optic tapercoupled to a
charge-coupleddevice (CCD) camera, providestheangiographerwith real-time displayof high-resolution region-
of-interest(ROI) images.Thehigh sensitivityof theHSMAF enablesthedetectorto work in fast frame-rate,low-
dosex-rayproceduressuchasfluoroscopy androadmapping which aresubjectto noise. Thevariabletemporal
filtering is able to reducetheimagenoiseand improve visualizationof details of smallstructuressuch asstentstruts.
Theselectableweighting factorwhich canbesetbefore or evenduring acquisition, offers a fine adjustment tool for
thecompromisebetweenmotion blurring andnoisereduction. Thetemporalfilter weighting-factorcanbevaried
between1and12, typically; however, in extremelynoisycasesand smallobjectmotion it cango up to a higher
value.

Results:
Variabletemporal fil teringandits resulting noisereduction, havesignificantly improvedimagequality and the
visualization capabili ty of theHSMAF system.The variableweightingfactor gave theflexibility to controlthe
amount of noisesmoothing,evenduring thefluoroscopic procedure.Despitetheincreasedprocessing time needed
for temporalfi ltering, theGUI canstill maintainthe30 fps displayrateduring fluoroscopy androadmapping.

Conclusion:
The ability of variable noise reduction during roadmappingand fluoroscopy with the HSMAF provides
angiographers and interventionalists with a capability of enchancedvisualization of small vessel andendovascular
devicedetails,such asstent-struts,hencemaking diagnosesand image guidedinterventionsmoreaccurate.
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