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Molecular Imaging of the Substantia Nigra at 3 Tesla :
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The purpose of this study is to demonstrate normal and pathological MR findings of the substantia
nigra using iron and neuromelanin imaging techniques at 3 Tesla. Multi-directional dual-echo SE, du-
al-echo FSE, fast STIR, and Ti-weighted FSE images of healthy subjects and patients with Parkin-
son’s disease were obtained using 3T and 1.5T MR scanners. Acquired images were correlated with
histological and whole specimens. On proton-density weighted and fast STIR images having superb
gray/white matter contrast, the substantia nigra readily appears as a gray-matter signal area beneath
the red nucleus. This is comparable to myelin-stained specimens. On SE T2-weighted images using
iron imaging, the substantia nigra was only seen as a hypoattenuation area at 3T. On FSE T:i-weight-
ed images using neuromelanin imaging at 3T, a part of the substantia nigra as well as locus ceruleus
was clearly depicted as high signal intensity areas. In Parkinson’s disease, these high signal intensity
areas were obscured, suggesting degeneration of dopaminergic and noradrenergic neuromelanin-con-
taining neurons. In conclusion, molecular imaging techniques at 3T, particularly neuromelanin imag-
ing, can demonstrate pathological changes of the substantia nigra and locus ceruleus. These tech-
niques may be helpful in evaluating Parkinson’s disease and related disorders.
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