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Purpose: This studyproposes a fast automaticspinalcanalsegmentation algorithm which is clinically acceptable in termsof speed
andaccuracy.Method and Materials: The proposedalgorithm employsgray-level thresholding,morphological operations,and
distance-transformbasedinterpolationin theCT slice direction. Themethodconsistsof two phases: 2D extractionand 3D extraction
phases.In the2D extractionphase, smoothing andmultilevelthresholding basedon CT values areperformedfor eachROI (Region Of
Interest)on all theCT images. Next,erosion followed by dilation of theextractedblobsis applied to eliminatespeckle-shapedand
thin line-shaped blobs.Subsequently, islandblobshavingareaslessthan a predetermined threshold level are removed.After that,the
compactnessthatcharacterizesa disk-shapedblob is calculatedfor blobsin eachROI imageandthedisk-shapedblob havingthe
maximum compactnessis identified because a contourof spinalcanalin axial planeis closeto a ring. In thesubsequent3D extraction
phase,falseregionsare removedby evaluatingposition variationsof the centersof gravity of theidentified blobsin theslice direction.
For improperlyextractedROI imagesthathaveno reasonable blobs, interpolation in theslicedirection is performedby referring to the
properlyextractedblobsin theadjacentsliceimageson both sides.Results: Thefalseblobsin 2D extraction phasearereplaced to
reasonable onesin 3D extraction phaseandsmoothershapeis clearly observedin 3D viewsof segmentedspinalcanal.Thecalculation
time was approximately six secondsfor 126slicesin lung SRT(Stereotacticradiotherapy)datasets. Conclusion: We proposeda fast
automaticspinal canal segmentationapproach.Verification results have showedthattheproposedmethodis well-balancedspeedand
accuracy combination,which expectedly results in significantacceleration of radiationtreatmentplanningwith reducedoncologist’s
workload.


