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The Quantitative 18-fluorodeoxyglucose PET Study in the Differential
Diagnosis between Idiopathic Parkinson’s Disease and Multiple System

Atrophy
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Myung Sik Lee, M.D., PhD.

Departments of Neurology and Radiology’, Youngdong Severance Hospital, Yonsei University College of Medicine,
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Background: Overlapping clinical features of idiopathic Parkinson’s disease (IPD) and multiple system atrophy
(MSA) make it difficult to conduct an accurate differential diagnosis. We performed a quantitative F'-
fluorodeoxyglucose PET (FDG PET) and measured the striatal and cerebellar glucose metabolism to evaluate the
efficacy of a FDG PET study in the differential diagnosis between IPD and MSA.

Methods: This study included 19 patients with IPD, 28 patients with MSA (MSA-P: MSA-C=19:9) and 12 age
matched normal controls. A FDG PET study was performed in all subjects and the original PET image was
corrected with the radioactivity curve obtained by repetitive sampling of the radial arterial blood.

Results: The measurements of striatal and cerebellar glucose metabolisms of the patients with MSA-P were
significantly lower than those of the patients with IPD (P<0.001). However, the measurement of the caudate
nucleus provided the most reliable clue for the differential diagnosis between IPD and MSA-P (sensitivity 94.7%
and specificity 94.7%). In the patients with MSA-C, the glucose metabolism of the cerebellar vermis (P<0.001),
cerebellar cortex (P<0.001) and putamen (P<0.05) was significantly lower than those of the patients with IPD.
Conclusions: Quantitative FDG PET is a useful and reliable method in making a differential diagnosis between

IPD and MSA.
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Table 1. Regional cerebral metabolic rate of glucose(rCMRGIu) measured by quantitative FDG PET

Normal IPD MSA-C MSA-P
Caudate 7.90+0.75 8.16£1.07 7.27+1.34 5.55+0.75%
Anterior putamen 8.92+0.79 9.77+1.28" 8.301.29° 6.92+0.81
Posterior putamen 8.12+0.82 9.46+1.44" 7.20+1.47 6.64+0.98
Total putamen 8.52+0.80 9.61+1.32" 7.75+1.36° 6.78+0.84
Cerebellar cortex 6.57+0.67 6.72+0.86 3.76+0.39% 5.06+0.93%
Cerebellar vermis 6.02+0.76 6.39+0.77 4.23+0.81% 5.1340.86™

Scale of rCMRGIu: mg/min/100g tissue, “higher than normal controls with P<0.05, "lower than normal controls with P<0.05, ‘lower than
normal controls with P<0.001, Yower than IPD with P<0.05, ‘lower than IPD with P<0.001
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(Table 1, Fig. 1).

IPD&} MSA-PE Z1Hsk= tlofl Slo] /dx} Eol/do] 7}
=2 38 2] 918t ROC curve E4J0jlA] 128]3] rCMRGlu
9] AUC (area under the curve)”7} 0.978 (20.001)Z cut—off
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cut—off 7.95 mg/min/100 g, 754 84.2%, E90]4 89.5%),
2% T (AUC 0,909, 20,001, cut—off 5.76 mg/min/100 g,
7K 89.5%, Eo0|4 78.9%). AxHE|(AUC 0,863, 20,001,
cut—off 5,55 mg/min/100 g, 714 89.5%, 014 77.7%) 2]
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Table 2. Results of ROC curve analysis of the discrimination between IPD and MSA

Area under P-value Cut-off Sensitivity Specificity
the curve (mg/min/100g) (%) (%)
caudate 0.978 <0.001 6.77 94.7 94.7
IPD anterior putamen 0.961 <0.001 8.55 89.5 100.0
VS. posterior putamen 0.943 <0.001 7.95 84.2 89.5
MSA-P cerebellar cortex 0.909 <0.001 5.76 89.5 78.9
cerebellar vermis 0.863 <0.001 5.55 89.5 71.7
cerebellar cortex 1.000 <0.001 4.63 100.0 100.0
IPD cerebellar vermis 0.953 <0.001 4.82 100.0 89.9
Vs. posterior putamen 0.863 0.002 8.54 78.9 78.8
MSA-C anterior putamen 0.801 0.011 9.01 73.7 77.8
caudate 0.713 0.073 7.35 84.2 66.7
cerebellar cortex 0.938 <0.001 5.76 89.5 85.7
IPD posterior putamen 0.917 <0.001 8.02 84.2 82.1
Vvs. anterior putamen 0.910 <0.001 8.59 89.5 85.7
total MSA caudate 0.893 <0.001 7.28 89.5 85.7
cerebellar vermis 0.892 <0.001 5.55 89.5 78.6

IPD; idiopathic Parkinsosn's disease, MSA; multiple system atrophy
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