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The spinocerebellar ataxias (SCAs) are a heterogeneous group of
autosomal dominantly inherited progressive ataxia disorders, with
a variable clinical presentation. More than 40 gene loci and muta-
tions have been identified so far; however, an expansion of a
CAG nucleotide repeat is the cause of the most common SCAs
(SCA1, 2, 3, and 6).1 SCA12 is considered rather distinct given
that it presents with a characteristic action tremor in the upper
limbs, often mistaken for essential tremor. Cerebellar ataxia and
other neurological features may occur later in the disease course.2,3

Here, we report on a patient with genetically confirmed
SCA12, who presented with atypical parkinsonism even featur-
ing an abnormal DaTSCAN.

Case
A 76-year-old right-handed man, originally from Punjab, with a
20-year history of tremor affecting his hands during action,
recently sought medical attention because, over the last 3 years,
his tremor had worsened and he had become slower in day-to-day
activities. Moreover, his balance had deteriorated and his speech
had become slurred. He also had experienced some mild memory
difficulties and some urinary dysfunction, that is, urgency and
incontinence at times. He had a remarkable family history, with
his mother, 5 of his brothers, and 2 of his sisters being similarly
affected by tremor. In 1 sibling, there was also marked speech diffi-
culty, making him barely intelligible. Clinical examination at that
time revealed a bilateral rest and action hand and head tremor asso-
ciated with other parkinsonian signs and eye movements’ abnor-
malities, namely vertical upgaze restriction (Video 1, Segment 1).
Treatment with levodopa 300 mg/day did not yield any benefit.
Previous investigations comprised a brain MRI, reported as
normal (apart from age-related atrophy), and a DaTSCAN,
which showed reduced uptake in both putamina, particularly
on the left (Fig. 1). In the view of the clinical picture, the

family history suggesting an autosomal-dominant disorder and
his ethnic origin (Agrawal community), genetic testing for
SCA12 was performed and detected a heterozygous pathogenic
expansion at the SCA12 locus (56 CAG repeats).

In the last 3 years, the disease has moderately progressed. L-dopa
was stopped because of poor response, and, currently, clinical
examination shows more severe extrapyramidal signs compared
to before, and in particular generalized bradykinesia, clear
supranuclear gaze palsy, and severely impaired postural reflexes,
with inability to stand or walk without assistance. He also has
dysarthric speech and clear upper limb dysmetria (Video 1, Seg-
ment 2). Additionally, the family reported apathy and cognitive
dysfunction with deterioration of both attention and memory.

Discussion
SCA12 is caused by the expansion of CAG repeats in the protein
phosphatase 2 regulatory subunit Bβ (PPP2R2B) gene at position
32 on the long arm of chromosome (5q32), with 43 CAG repeats
considered as the diagnostic threshold.2 Age at onset ranges from
8 to 56 years, but the disease usually manifests in the fourth decade
of life. The highest prevalence of SCA12 is in India, where it is
the second-most common SCA.4 The presence of a common
founder for SCA12 in India has been demonstrated, and, interest-
ingly, most of the Indian cases stem from the Agrawal community.5

Yet, rarely, SCA12 mutations do occur also in other populations.2

Clinically, it is characterized by an unusual tremor and a possible
later onset of dystonia, subtle parkinsonian features, gait ataxia, and
cognitive decline.3,4,6 Brain imaging typically reveals both cerebral
and cerebellar atrophy with relative sparing of brainstem, thalamus,
and basal ganglia.7 Nevertheless, absence of atrophic changes has
been reported in genetically confirmed cases.2

To the best of our knowledge, this is the first case of SCA12
presenting with atypical parkinsonism and featuring an abnormal
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DaTSCAN. The phenotype with a supranuclear vertical gaze
palsy and postural instability resembled progressive supranuclear
palsy (PSP), although the prominent tremor affecting not only
the hands, but also the head would be unusual for classic PSP.
Signs typically observed in PSP have not been detected on MRI,
but considering that motor deficit correlates with the degree of
midbrain atrophy in PSP, we cannot exclude that they would
have appeared later in the course of the disease.

Whether the presence of parkinsonism in this SCA12 case
might be coincidental remains an open question; however, we do
not believe this is the case. Parkinsonian features may be common
in SCA12,3 and, apart from SCA6, which gives rise to a pure cer-
ebellar syndrome, the other SCAs are multisystemic disorders
characterized by a variety of non-cerebellar symptoms, including
movement disorders.8 Furthermore, substantia nigra degeneration
has been proven in SCA2 and SCA3 patients,9 in which parkinso-
nian features evolve rarely, but, when present, can be L-dopa
responsive.8 Interestingly, regardless of the nigrostriatal involve-
ment, some SCAs present with parkinsonian features and others
do not. It has been proposed that lesions in the motor territory of
the subthalamic nucleus may prevent the manifestation of parkin-
sonism in SCA2 and SCA3,9 and also that cerebellar dysfunction
may counteract the manifestation of parkinsonism.10

In summary, here we presented a patient with SCA12 mutation
manifesting with a PSP-like phenotype. Presence of a prominent

and atypical tremor, the strong family history, and the ethnic ori-
gin have guided us to the genetic diagnosis. However, the final
diagnosis has not been pathologically confirmed. Interestingly, a
SCA12 case with Creutzfeldt-Jakob disease (CJD) pathology has
been reported,11 but whether the presence of the two was coinci-
dental is uncertain. Nevertheless, a link between CJD and SCA12
might be the protein phosphatase, PP2A, of which the SCA12
gene encodes for a specific subunit and that may play a part in tau
phosphorylation. We therefore cannot exclude that SCA12 could
predispose to the occurrence of tau pathology.

This report might give new insight on this rare condition and
help in the differential diagnosis of atypical parkinsonism chame-
leons and mimics, given that it may suggest SCA12 for the dif-
ferential diagnosis of “atypical atypical parkinsonism” with PSP
phenotype.12
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FIG. 1. Abnormal DaTSCAN: reduced tracer uptake in both putamina, particularly on the left.
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Video S1. Segment 1 shows the patient at age 76. Vertical
gaze palsy and slow and limited saccades, much more pro-
nounced in the vertical than the horizontal plane; hypomimia;
nodding head tremor and chin tremor; high-amplitude bilateral
rest, postural and kinetic tremor in the upper limbs; possible
bradykinesia, more on the left than the right; slow and short
stepped gait with freezing on turning; and impaired postural
reflexes evidenced by a positive pull test. Segment 2 shows the
patient 3 years later. The vertical gaze palsy has become more
prominent; slow and limited horizontal saccades initiated by head
thrust; hypomimia with reduced blinking rate; jaw tremor; gen-
eralized bradykinesia; bilateral arm tremor at rest, but also with a
severe, not re-emergent postural and kinetic component;
dysmetria; short stepped gait and severely impaired postural
reflexes; and festination with mild camptocormia.
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