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Fig. 3. NMI was useful in prospectively diagnosing PD

30’s year-old woman who consulted to our hospital with gradually progressive gait disturbance
on foot. She has been diagnosed with ‘“normal” at the other university hospitals. No signal
change is seen in the SNpc on T2WI, but NMI shows marked reduction of NM in the SNpc and
the LC, suggesting juvenile PD. MIBG heart-to-mediastinum (H/M) ratio was 2.17 (WNL);
however. NMI provides useful clues in prospectively diagnosing juvenile PD.
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Fig. 2. Contrast ratios of the SNpc between
control and PD, by two-sided Mann-Whitney’s
U test
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The most striking pathological feature of Parkinson’s disease (PD) is the loss of pigmented neu-
rons of the substantia nigra pars compacta (SNpc) and the locus coeruleus (LC), pigmentation that is
attributable to neuromelanin (NM).

NM has a paramagnetic Ti-shortening effect when bound to iron. Sasaki and associates have
reported that high resolution, fast spin-echo Ti1-weighted images obtained at 3-tesla can depict neu-
romelanin-generated signal in the SNpc and the LC because of the higher signal-to-noise ratio and
prolongation of T1 relaxation time than those at 1.5-tesla. We attempted to evaluate changes in NM in
patients with PD using NM-sensitive magnetic resonance (MR) imaging (NMI).

We conducted a series of MR examinations using a 3-tesla MR system. For NMI, we employed a
2D fast spin-echo, Ti1-weighted sequence with repetition time (TR) of 600 ms, echo time (TE) of 10
ms, voxel size of 0.6 X 0.4 X 2.5 mm. Trained neurologists examined 60 patients clinically diagnosed
with PD (38 women, 22 men; age range 32 to 80 years, mean age 72.8 years).

The visual score of NMI was determined by adding the SN and LC scores, and signal intensity of
both medial and lateral portions of the SNpc was measured using square cursors.

Compared with findings in normal volunteers, 50 of 60 patients with PD (83.3%) demonstrated
decreased Ti-shortening in the SNpc, and signal reduction on NMI tended to occur in the ventrolater-
al portion of the SNpc. Signal intensity of the lateral and medial segments of the SNpc on NMI are
statistically significantly different between controls and patients with PD. However, the signal ratios
between patients with PD and controls and HY1-5 overlap substantially.

There is a subtle correlation between the depletion of NM signal and reduction of uptake of metaio-
dobenzylguanidine (MIBG) in the sympathetic system of the myocardium, but they are not sig-
nificantly different. There is a moderate correlation between the degree of depletion of NM and
Hoehn and Yahr staging on both visual comparison evaluation and quantitative analyses of contrast
ratios.

NMI at 3-tesla can detect reduction in neuromelanin-containing dopamine neurons in the SNpc and
noradrenergic neurons in the LC in patients with PD and provide useful adjunct information for diag-
nosing PD and investigating its pathogenesis.
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