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Understanding the Control System by the Cerebrum
in Patients with Spinocerebellar Degeneration
based on Structural Brain Imaging Analysis
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Abstract: Spinocerebellar degeneration patients have a variety of symptoms, however, the mechanism of compensation by the

cerebrum has not been clarified. We hypothesized that the cerebrum compensates for the cerebellar control mechanisms, and this

is one of the reasons for the variety of symptoms. The objective of this study was to identify areas of the cerebral cortex that show

increased volume as a result of compensatory mechanisms by structural brain imaging analysis. Twenty-three patients with spino-

cerebellar degeneration and 11 healthy subjects were included in the present study. Cerebellar and cerebral volumes were calcu-

lated from MRI T1 images by voxel-based morphometry analysis and surface-based morphometry analysis, respectively. The

results showed an increase in frontal, temporal, and occipital regions. These regions are considered to be cerebral systems that

compensate for the cerebellar system.
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(C) Cerebellum Right Hemisphere Left Hemisphere
1 Cerebellum 2 bankssts 14 i 26 36 bankssts 48  medialorbitofrontal 60 rostralanteriorcingulate

3 15 27 37 orci 49 mi 61 rostralmiddlefrontal
4 16 28  superiorfrontal 38 i 50 i 62 superiorfrontal
5  cuneus 17 paracentral 29  superiorparietal 39  cuneus 51  paracentral 63 superiorparietal
6 entorhinal 18 parsopercularis 30 i 40 i 52  parsopercularis 64 superiortemporal
7 fusiform 19 parsorbitalis 31 supramarginal 41  fusiform 53 parsorbitalis 65 supramarginal
8 inferiorparietal 20 parstriangularis 32 frontalpole 42  inferiorparietal 54 parstriangularis 66 frontalpole
9 inferiortemporal 21 pericalcarine 33 temporalpole 43 inferiortemporal 55 pericalcarine 67 temporalpole
10 isthmuscingulate 22 postcentral 34 44 i i 56  postcentral 68  transversetemporal
11 lateraloccipital 23 posteriorcingulate 35 insula 45 lateraloccipital 57  posteriorcingulate 69 insula
12 i 24 46 i 58
13  lingual 25  precuneus 47  lingual 59  precuneus
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