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Comparison of Brain Volumes between Parkinson’s Disease
and Progressive Supranuclear Palsy
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To clarify the difference of brain atrophy between Parkinson's disease (PD) and progressive supranuclear palsy
(PSP), we compared the whole and regional brain volumes between the two disorders comprehensively. We conducted
volumetric MRI examinations using FreeSurfer software in 36 PD patients and 11 PSP patients to measure the
volumes of whole brain and a total of 56 brain regions of interest. As a result, there was no significant difference in
age, sex, duration, and severity between the two groups. However, the volumes of cerebral white matter, thalamus,
pallidum, diencephalon, cerebellar white mater, and brainstem were significantly decreased and the volume of lateral
ventricle, third ventricle, and fourth ventricle were significantly increased in the group of PSP compared to PD (p<
0.05). In particular, the volumes of thalamus, diencephalon, cerebellar white matter, brainstem, third ventricle, and
fourth ventricle showed the most significant differences between the two groups (p<<0.01).
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Table 1. Comparison between patients with PD and PSP.

Clinical profiles PD (n=36) PSP (n=11) p value

Age (median (min-max)) 735 (38—-87) 74 (63—84) NS

Duration (median (min-max)) 1 (0-10) 1 (0-9 NS

Yahr (median (min-max)) 3 (1-5) 3 (2-5) NS

Sex (F: M) 14 :22 6:5 NS

Regional brain volumes / .Estimated PD (n=36) PSP (n=11) b value
intracranial volume (median (min-max))

Left-Thalamus-Proper 0.0040 (0.0031-0.0055) | 0.0034 (0.0032—0.0040) | 0.0008
Right-Thalamus-Proper 0.0038 (0.0029—-0.0052) | 0.0034 (0.0028—0.0039) | 0.0019
Left-VentralDC 0.0021 (0.0015-0.0026) | 0.0018 (0.0015—-0.0021) | 0.0004
Right-VentralDC 0.0021 (0.0016—-0.0026) | 0.0018 (0.0013—-0.0020) | 0.0002
Left-Cerebellum-White-Matter 0.0080 (0.0061—-0.0105) | 0.0062 (0.0028 —0.0083) | 0.0001
Right-Cerebellum-White-Matter 0.0082 (0.0066—0.0107) | 0.0066 (0.0026—0.0084) | <.0001
3rd-Ventricle 0.0013 (0.0008—-0.0025) | 0.0017 (0.0014-0.0020) | 0.0011
4th-Ventricle 0.0012 (0.0006—0.0027) | 0.0018 (0.0012—-0.0034) | 0.0004
Brain-Stem 0.0135 (0.0109—-0.0160) | 0.0118 (0.0084—-0.0125) | 0.0003

NS: not significant, VentralDC: ventral diencephalon, PD: Parkinson's disease, PSP: progressive supranuclear palsy.
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Fig. 1. Comparison of regional brain volumes between PD and PSP.

Regional brain volumes normalized for head size in left and right thalamus (A, B), diencephalon (C, D), cerebellar white matter (E,
F), and brainstem (G) were significantly decreased in the PSP group compared to PD group. Third and fourth ventricular volumes
normalized for head size (H,I) were significantly increased in the PSP group compared to PD group. Other brain volumes such as total
gray matter volume or whole brain volume normalized for head size (J, K) were not significantly different between PD and PSP groups.
The upper and lower whiskers of the box-and-whisker plots indicate maximum and minimum values, respectively.

eTICV: estimated total intracranial volume, VentralDC: ventral diencephalon, TotalGrayVol: total gray matter volume, BrainSegVol:
brain segmentation volume, PD: Parkinson’s disease, PSP: progressive supranuclear palsy.
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