Huntington Disease like 2 (HDL-2) with parkinsonism
and abnormal DAT-SPECT - a novel observation
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Introduction

Huntington’s disease-like 2 (HDL-2) is an autosomal dominant
neurodegenerative disorder caused by a CTG/CAG trinucleotide repeat
expansion (240 repeats) in the junctophilin-3 gene on chromosome 16q24.3 [1].
The affected protein product, junctophilin-3, plays a role in anchoring the
endoplasmic reticulum to the plasma membrane. The disorder generally
manifests in mid-life as a Huntington’s disease (HD) phenocopy syndrome
comprising cognitive decline, neuropsychiatric manifestations and movement
disorders (generally chorea)[2, 3]. Most exhibit oculomotor abnormalities, and
MRI brain frequently shows caudate atrophy [3]. To-date, the disorder is
reported exclusively in individuals with African ancestry, in which it is the most
common HD phenocopy syndrome[3]. We describe a patient with genetically-
confirmed HDL-2 exhibiting parkinsonism alongside chorea and cognitive
decline, and in whom dopamine transporter single photon emission computed

tomography (DAT-SPECT) imaging was abnormal.

Case report

A 51 year-old woman of Afro-Caribbean descent was reviewed in the movement
disorder clinic. She was unaware of any problems, but her brother reported
gradual worsening in balance, memory and speed of movement for 6 years. Over
a similar time period, a number of involuntary ‘twitchy’ movements had also
appeared. Her mother was said to have exhibited similar symptoms in her 30s
and died aged 53 years. She had two brothers, one of whom was well, and one

who had a similar clinical picture beginning in his late 30s.



Examination showed slight right torticollis and dystonic finger posturing. She
had difficulty with voluntary saccade initiation and difficulty maintaining
fixation. There was mild generalized chorea. Bilateral asymmetric rigidity and
bradykinesia was evident. She walked with a broad base and reduced arm swing
(video 1). DAT-SPECT imaging confirmed bilateral asymmetric reduction in
striatal tracer uptake on both qualitative and quantitative analysis (figure 1). The
patient refused MRI imaging, and did not desire treatment for either

parkinsonism or chorea.

Given the clinical picture, dominant inheritance pattern and Afro-Caribbean
ancestry, southern blot analysis for an expansion at the JPH3 locus was
performed, confirming one allele with a CAG trinucleotide expansion in the

pathogenic range (52 repeats).

Discussion

There are two principal learning points from this case. The first relates to the
phenotypic diversity of the HDL-2 clinical syndrome. While HD-like
presentations with psychiatric and cognitive dysfunction accompanied by
choreiform movement are most common, parkinsonism, dystonia and myoclonus

may all form part of the movement disorder phenomenology [4, 5].



Parkinsonism can in fact be the predominant movement disorder, especially in

patients with longer repeat lengths [5-7].

Second, this is, to our knowledge, the first report of dopamine transporter
imaging findings in a case of HDL-2. The observed reduction in striatal DAT
uptake on SPECT imaging is akin to that occasionally seen in HD [8], and
confirms a pre-synaptic component to striatal dopaminergic deficiency in HDL-2.
Whether this finding has therapeutic implications e.g. levodopa responsiveness,

in those patients with HDL-2 related parkinsonism, remains to be determined.

Given the paucity of neuropathological, neurochemical and functional imaging
studies in the HDL-2 population, one can only speculate on the aetiopathologic
significance of reduced striatal DAT ligand uptake in our case. Pre-synaptic
dopaminergic degeneration secondary to nigral cell loss, reduced striatal
dopaminergic nerve terminal density and dysfunctional synthesis, transport
and/or expression of the dopamine transporter on striatal dopaminergic
terminals are all potential explanations. In this regard, neuropathologic studies
in HDL-2 (and indeed in HD) demonstrate preserved nigral cell populations,
suggesting that nigral cell loss akin to that seen in, for example, Parkinson’s
disease, is less likely to account for the observed abnormalities on DAT imaging
[9]. Functional neuroimaging studies in HD confirm that the majority of
nigrostriatal deficits are post-synaptic in nature, with pre-synaptic involvement
likely occurring more so in advanced disease [10]. A Drosphila model of HDL-2
failed to demonstrate significant impairments in axonal transport (in contrast to

those seen in HD), which may render less likely a defect in DAT transport to



striatal terminals [11]. There is evidence in the HD literature of reduced pre-
synaptic striatal dopaminergic terminal density, in proportion to the degree of
striatal atrophy [12]-if similar changes were present in HDL-2, this could account

for the observed changes on DAT imaging.

Conclusion
HDL-2 should be borne in mind as a cause of parkinsonism, especially if it
presents alongside cognitive /psychiatric symptoms, hyperkinetic movements, or

in those with African ancestry. DAT-SPECT imaging can be abnormal in HDL-2.
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Figure legend

Figure 1: DAT-SPECT imaging showing bilateral reduced tracer activity in both
striata, manifesting as reduced striatal to background contrast. The changes are

more pronounced in the right putamen.

Captions:

Supplementary material 1: Video of the patient showing generalized chorea,
bilateral asymmetric parkinsonism and difficulty with saccade initiation

(frequently initiated with head thrust)



