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Fig. 1 Pedigree of the case family.
The patient (* ) had 38 and 40 mosaic, and his mother had
38 CAG repeat expansions in the SCA2 region.
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Fig. 2 Brain MRIA.
proton density-weighted image (0.5T; TR 3,400, TE 19/Ef) of the patient taken on Feb, 1997 showed a
‘cross sign’ which is characteristic multiple system atrophy (A), and a sagittal section of T1 weighted
imaging (TR 400, TE 13/Fr) showed atrophy of the pontine base (B). T1 weighted images (0.5T; TR
340, TE 15/Fr) on Nov, 2003 revealed further progression of the pontine base atrophy (C) and appear-
ance of fronto-temporal lobe atrophy (D),
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Fig. 3 The brainstem of the patient after formaldehyde fixation.

A ventral view of the brainstem showing severe atrophy of the pontine base (A). The sections re-

vealed discolored substantia nigra and locus ceruleus (B), atrophied pontine base (B, C), and degener-

ated inferior olive (C).
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Fig. 4 Immunohistochemical stainings.
The arrows show anti-1C2 antibody-positive staining in intranuclear inclusions in the pontine nuclei
(A), and cytoplasmic inclusions in the basal ganglions (B) and in the cerebellar dentate nucleus (D).
Ubiquitine-positive inclusions were also found in nuclei of neuronal cells of the pontine nuclei (C).
(Each bar is 25um in A to D.) Large dots that were seen in the locus ceruleus (E) and the substantia
nigra (F) showed anti-phosphorylated o-synuclein (Psyn) antibody-positive staining.

Fig. 5 Cerebellar cortex and substantia nigra (H-E stain, X 100).
In the cerebellar cortex, Purkinje cells mostly disappeared, but granular cells were fairly well pre-
served (A). In the substantia nigra, pigmented cells disappeared, and extracellular pigmentations
were observed (B).
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Fig. 6 Unmyelinated fibers in the myocardium.

The arrows show inclusions found in unmyelinated fibers in the myocardium. A: H-E stain; B: stain-
ing with anti-neurofilament (NF) antibody as a marker of nerve fibers; C: staining with anti-tyrosine
hydroxylase (TH) antibody as a marker of catecholaminergic fibers; D: anti-a-synuclein monoclonal
antibody staining; and E: anti-o-synuclein polyclonal antibody staining. These findings proved the
presence of Lewy body pathology in the peripheral autonomic nerves. (Each bar is 50 um.)
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Abstract
An autopsy case of SCA2 with parkinsonian phenotype
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This is the first autopsy case of SCA2 with parkinsonian phenotype. At the age of 46, the patient got symp-
toms of parkinsonism to which anti-parkinsonian drugs were effective. He had mosaic 38, 40 CAG repeat expan-
sions on chromosome 12q23-24, being diagnosed as SCAZ2, and his mother and his son also had CAG expansions on
the same locus. In addition to parkinsonism, he also exhibited autonomic disturbance, dementia, and mild cerebel-
lar ataxia. Brain images revealed severe atrophy of pons and medulla oblongata, resembling MSA-C. HVA and 5-
HIAA were reduced in the cerebrospinal fluid, and the heart-mediastinum (H/M) ratio in myocardial *I-MIBG cin-
tigram was decreased, which suggested Lewy body pathology. He died at the age of 75 and the autopsy revealed
atrophy of the olivo-ponto-cerebellar (OPC) system and substantia nigra which was compatible to SCAZ2, although
the OPC system atrophy was less severe than formerly reported SCAZ cases. The degrees of atrophy of the OPC
system and substantia nigra might explain the predominancy of clinical symptoms. Anti-1C2 positive inclusions in
the pontine nuclei, inferior olive nuclei, cerebellum and substantia nigra confirmed a polyglutamine disease. In ad-
dition, there were the anti-phosphorylated o-synuclein positive, Lewy body related pathological changes in the
substantia nigra, the locus ceruleus, the dorsal motor nuclei of vagus, and the sympathetic nerve in the myocar-
dium. Major genetic abnormalities related to Parkinson disease were not detected. As another case of SCA2 with
Lewy body pathology was reported in Japan, the coexistence of SCA2 and Lewy body pathology may not be acci-
dental. Since myocardial MIBG scincigram can predict Lewy body pathology, we should seek more clinical cases
of SCA2 with Lewy body pathology.

(Clin Neurol 2010;50:156-162)
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