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Clinical Usefulness of 99mTc-Hexamethyl Propylene Amine Oxime
Perfusion Single Photon Emission Computed Tomography for Early
Phase Multiple System Atrophy
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Background: Clinical diagnosis of multiple system atrophy (MSA) relays on signs and symptoms that are
often difficult to identify particularly at early stage. Indeed neuropathological studies have demonstrated
that Parkinson variant of MSA (MSA-P) is the first cause of misdiagnosis in a cohort of patients present-
ing with parkinsonian features. But accurate diagnosis of these disorders is important for deciding on
treatment, appropriate advice and prognosis since atypical parkinsonian disorders are characterized by
poor response to dopaminergic treatment and more rapid disease progression. Therefore, we conducted
this study to investigate difference of perfusion Single Photon Emission Computed Tomography (SPECT)
in patients with the early phase of MSA-P using SPM program. Methods: We recruited consecutively 21
patients with MSA-P and 48 age-matched healthy controls. All subjects underwent Tc-99m HMPAO per-
fusion SPECT and this perfusion images were analyzed. Results: For MSA-P, only hypoperfusion was
seen in the middle frontal gyrus of left frontal lobe, superior frontal gyrus of right frontal lobe, precentral
gyrus of left frontal lobe, middle frontal gyrus of right frontal lobe and precentral gyrus of right frontal lobe
with respect to healthy subjects. Conclusions: We cautiously assume that perfusion SPECT may offer
significant advantages compared to other imaging techniques in the assessment of neuronal degenera-
tion in MSA-P and may help the clinician in the diagnostic characterization of patients presenting with
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Table 1. Demographic and clinical characteristics of all subjects

MSA-P Healthy control ~ pvalue

Number of subject 21 48
Age 70.38+£6.94 66.23+11.84 0.257
Gender (male/female) 8/13 11/37 0.089
Duration after diagnosis 19.52+13.68
(months)
Duration after symptom 2339+ 1464
(months)
Hoehn &Yahr stage 2144063
MMSE 2792+091
Levodopa dose/day (mg) 387.50+246.09

Dopamine agnoists/day (mg)* 1.09+142

*All patients have taken only pramipexole.
MSA-P, Parkinson variant of multiple system atrophy; MMSE, mini-mental state ex-
amination.

Table 2. Areas with significantly decreased regional cerebral blood flow
in the MSA-P patients compared with the healthy controls

ke T z XY,z Brain areas

1703 1019 641 -22,2,60  LeftFrontal Lobe, Middle Frontal Gyrus, BA 6
1703 831 576 2,8,54  Right Frontal Lobe, Superior Frontal Gyrus
1703 702 521 -34,-24,60 Left Frontal Lobe, Precentral Gyrus, BA 4

687 760 547  24,-10,62 Right Frontal Lobe, Middle Frontal Gyrus, BA6
687 746 541 32,-10,60 Right Frontal Lobe, Precentral Gyrus

Height threshold, T=6.25, corrected p=0.01; Extent threshold, k= 50 voxels.
kE, Expected voxels per cluster.
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Fig. 1. Comparisons of patients with MSA-P compared with the healthy
controls show cerebral regions (yellow color) with decreased regional
cerebral blood flow in trans-axial MR fused images.
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