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Abstract

The cerebellum plays an important role in both motor control and cognitive func-
tion. Cerebellar function is topographically organized and diseases that affect spe-
cific parts of the cerebellum are associated with specific patterns of symptoms.
Accordingly, delineation and quantification of cerebellar sub-regions from magnetic
resonance images are important in the study of cerebellar atrophy and associated
functional losses. This paper describes an automated cerebellar lobule segmen-
tation method based on a graph cut segmentation framework. Results from multi-
atlas labeling and tissue classification contribute to the region terms in the graph
cut energy function and boundary classification contributes to the boundary term in
the energy function. A cerebellar parcellation is achieved by minimizing the energy
function using the a-expansion technique. The proposed method was evaluated
using a leave-one-out cross-validation on 15 subjects including both healthy con-
trols and patients with cerebellar diseases. Based on reported Dice coefficients, the
proposed method outperforms two state-of-the-art methods. The proposed method
was then applied to 77 subjects to study the region-specific cerebellar structural dif-
ferences in three spinocerebellar ataxia (SCA) genetic subtypes. Quantitative anal-
ysis of the lobule volumes show distinct patterns of volume changes associated with
different SCA subtypes consistent with known patterns of atrophy in these genetic
subtypes.
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