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Purpose: The atrophy of white matter (WM) in multiple sclerosis(MS) could correlatewith the progressionof MS. Therefore,
quantitative diagnosis of the atrophyin WM regions is crucial for diagnosing or follow-up MS using magnetic resonanceimaging
(MRI), which should have high resolution. However,it is laboriousfor neuroradiologiststo assesstheareaor volumeof WM in MR
images on a slice-by-slice basis. Our goalof this studywasto developanautomatedmethodfor extraction of WM regionsfrom high
resolutionMR images. Method and Material s: High resolution MR images (matrix size: 512×512,pixel size: 0.43mm) of eight
patients with MS lesions andfour control subjectswereacquired from a 3.0T MRI scanner.First, a brain parenchymal(BP) region
wasextracted from a T1-weighted imagebasedon a statistical analysis of a gray-level histogram. Second,initial WM regionswere
segmented on a T2-weightedimageby using anautomatedthreshold techniquefor a gray-level histogramin theBP region. Third, the
“nominal” WM regionincluding basal ganglia wasdeterminedby meansof a level setfunction changingwith a speedfunction,which
decreases at around boundaries betweengray matter and WM regions. Finally, WM regions were determinedby subtractingbasal
ganglia from the nominal region, which was segmentedbasedon approximation of neighboring WM regions by using a two-
dimensional second order equation. Results: For evaluation of our method, we calculatedan overlapmeasure between the WM
regions obtainedby our methodandneuroradiologists. As a result, the averageoverlapmeasureof WM regionswas73 ± 6.8 % for
12 cases. Conclusion: Our automated extraction method of the white matter seemedfairly reliable, and might be useful for
monitoring progressionof MS.


