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Fig. 1 Quantification of neuromelanin-related contrast (NRC).

The image file containing NRC in the midbrain was taken into Image] software and converted into
an 8-bit file (A) and smoothed. The threshold (B) was set at the level where the noise contrast
completely disappeared leaving NRC in the substantia nigra and the contrast in the two small

areas lateral to the aqueduct (C). The areas filled with white were originally shown in red on the

computer color display. The number of pixels in the area were automatically calculated (D) and

shown in the spreadsheet (E).
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Normal volunteer 1: 45 year-old female

ERREHEE S51%1%5 (2011: 1)

Fig. 2 NRC in normal volunteers.
These images were taken from 45 (top) and 85 (bottom) year-old females. The substantia nigra in
the left two images and the locus ceruleus in the right one show bright NRC. Ti-weighted axial

image (3.0T; TR 600ms, TE 14ms).
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Fig. 3 Quantified NRC in the control group.
Females showed a little but significantly more NRC than
males. r-SN = right substantia nigra. -SN = left substantia
nigra. b-SN = both sides of substantia nigra.* = p < 0.05.
Error bars indicate the standard error (SE).
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Fig. 4 Positive correlation between NRC and age in the
control group.
NRC was increased significantly with increasing age
(R = 0.755, p < 0.0001).
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Fig. 5 Correlation between NRC and age in Parkinson’s
disease.
There was no significant correlation between NRC and
age in Parkinson’s disease.
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Fig. 6 Comparison of NRC between the control group
and Parkinson’s disease.
Parkinson’s disease showed significant reduction of NRC
compared with the control group. CTRL indicates the
control group; PD, Parkinson’s disease; *, p < 0.0001.
Error bars indicate the standard deviation (SD).
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Fig. 7 Relationship between stages of Parkinson’s disease
and NRC.
One-way ANOVA showed that NRC was significantly
decreased as Hoehn & Yahr stage advanced (p < 0.005).
Error bars indicate the SD.
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Fig. 8 Representative pattern of the NRC reduction in Parikinson’s disease.
As shown from top-left to bottom-right, the reduction of NRC in the substantia nigra started

ventrolaterally and advanced medially.
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Fig. 9 NRC and non-motor symptoms.
NRC was compared between Parkinson’s disease with
(black bars) and without (gray bars) non-motor symptoms.
VH = visual hallucinations. RBD = REM sleep behavior
disorders. Anosm = anosmia including hyposmia. n.s. = not
significant. Error bars indicate the SE.
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Fig. 10 Dementia with Lewy bodies (DLB) and motor
symptoms of Parkinson’s disease (PD).
NRC was compared between DLB with and without
motor symptoms of PD. Error bars indicate the SE.
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Abstract

Neuromelanin-related contrast in the substantia nigra semiquantitatively evaluated by magnetic
resonance imaging at 3T: comparison between normal aging and Parkinson disease

Makoto Tanaka, M.D."?, Yuko Aihara, M.D."?, Sachie Ikeda, M.D."” and Yoshiaki Aihara, M.D."
"Shinozuka Hospital
“Kitakanto Neurological Disorders Research Center

Fast spin-echo (FSE) T,-weighted magnetic resonance imaging (MRI) at 3T, which was optimized to detect
neuromelanin-related contrast (NRC), was applied to quantitative estimation of signal alterations in the substantia
nigra pars compacta (SNc) of 72 normal volunteers and 59 patients with Parkinson disease (PD). We examined re-
lationship between NRC in SNc¢ and clinical parameters. The NRC showed significant positive correlation with
normal aging and was slightly but significantly higher in women than in men. Significant reduction in the NRC
was found in PD as compared with 59 age- and sex-matched normal volunteers. The NRC in PD was negatively
and significantly correlated with duration of illness and disease severity assessed by UPDRS and Hoehn & Yahr
stage. Significant reduction of the NRC was demonstrated in patients with visual hallucinations as compare with
patients without the symptoms. REM sleep behavior disorder also contributed reduction of NRC although it did
more mildly than visual hallucination. Anosmia or hyposmia had no statistical relationship with the amount of
NRC in PD. The overall visual inspection indicated that the reduction of the NRC in PD should start at the ventro-
lateral portion of SNc¢ and advance medially. Additionally, we studied dementia with Lewy body disease (DLB).
The NRC was reduced more significantly in DLB patients with PD symptoms than in those without them who
also showed a significant reduction compared with normal controls. Quantification and distribution of the NRC ob-
tained by 3T MRI was well correlated with pathological findings reported previously and clinical parameters in
this study. Visualization and quantification of the NRC provide some parts of clinical and diagnostic information
about pathologic condition of SNc.

(Clin Neurol 2011;51:14-20)
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