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1  |  INTRODUCTION

Huntington’s disease (HD) is an autosomal dominant 
progressive neurodegenerative disease, characterized 
by movement disorders (mainly chorea, eventually 
combined with dystonia and bradykinesia), cognitive 
decline, and psychiatric symptoms. HD is caused by an 
expansion of more than 35 units in CAG trinucleotide 

repeat in the first exon of huntingtin gene (HTT, OMIM 
613004).1 Patients showing all the cardinal clinical fea-
tures of HD without the causative mutation in HTT 
are classified as HD phenocopies. So far, the genes de-
scribed as associated with HD phenotypes include TBP 
(OMIM 600075), JPH3 (OMIM 605268), ATN1 (OMIM 
607462), C9ORF72 (OMIM 614260), and PRNP (OMIM 
176640).2
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Abstract
Chorea, cognitive decline, and psychiatric symptoms are shared by Huntington’s 
disease (HD) and similar conditions called HD phenocopies. We describe the 
first case reported in Italy of Huntington disease- like 2 (HDL2), clinically and 
radiologically indistinguishable from HD, showing the importance of considering 
African ancestry in the diagnostic process.
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We hereby describe the first case reported in Italy of 
Huntington disease- like 2 (HDL2, OMIM 606438), caused 
by a CTG/CAG repeat expansion in the junctophilin 3 
gene (JPH3).3

2  |  CASE HISTORY/
EXAMINATION

The proband is a 51- year- old Brazilian woman who came 
to our attention due to the worsening of involuntary move-
ments that began a few years before. Her familial history 
was negative for neurodegenerative diseases. At fifty 
years of age, the patient underwent surgical evacuation 
of a post- traumatic subdural hematoma resolved with-
out complications. On this occasion, during a phoniatric 
evaluation, the speech therapist first noticed involuntary 
movements. One year after surgery, the CT scan of brain 
was normal. A few months later, the patient underwent a 
neurological examination that showed broad- based gait, 
inability to tandem walking, bradykinesia at the tapping 
test, inability to perform Luria test, motor impersistence, 
grimacing, and choreic movements of head, trunk, and 
limbs.These features led us to suspect a choreic disorder.

3  |  DIFFERENTIAL DIAGNOSIS 
AND INVESTIGATIONS

Clinical examination and blood tests ruled out nonheredi-
tary causes of chorea, such as tardive dyskinesia, thyro-
toxicosis, or cerebral lupus.

We first suspected HD, an autosomal dominant pro-
gressive neurodegenerative disease, characterized by 
movement disorders (mainly chorea, eventually com-
bined with dystonia and bradykinesia), cognitive decline, 

and psychiatric symptoms. HD is caused by an expansion 
of more than 35 units in CAG trinucleotide repeat in the 
first exon of huntingtin gene (HTT, OMIM 613004).1 Since 
genetic testing for HD was negative, we considered other 
genetic causes of chorea.

Patients showing all the cardinal clinical features of 
HD without the causative mutation in HTT are classified 
as HD phenocopies. So far, the genes described as asso-
ciated with HD phenotypes include TBP, JPH3, ATN1, 
C9ORF72, and PRNP2.

On the clinical suspicion of an HD phenocopy, we 
performed analysis of TBP and ATN1, respectively, 
associated with spinocerebellar ataxia type 17 and 
dentatorubral- pallidoluysian atrophy. Both the tests 
were negative.

A blood smear was performed by an expert hematolo-
gist to rule out acanthocytosis, and it was normal.

Some patient's physical features (dark skin, frizzy hair, 
and broad flat nose) suggested an African ancestry. For this 
reason, we then took into account HDL2, which is usually 
indistinguishable from HD on neurological examination 
and typical of individuals with African ancestral back-
ground.2 HDL2 is an autosomal dominant condition caused 
by a CTG/CAG repeat expansion in the junctophilin 3 gene 
(JPH3). The normal allele size is between 6 and 28 repeats, 
and fully penetrant disease- causing alleles show more than 
40 repeats.3 The molecular analysis of JPH3 detected in our 
patient an allele carrying 46 CTG/CAG trinucleotide re-
peat, confirming HDL2 diagnosis (Figure 1).

4  |  OUTCOME AND FOLLOW- UP

To assess the involvement of basal ganglia, we performed 
a fluorodeoxyglucose PET scan, which showed a reduc-
tion in glucose uptake in these structures (Figure 2).

F I G U R E  1  Molecular analysis of JPH3 showing heterozygous expansion of more than 40 units in the CTG/CAG trinucleotide repeat, 
compared with control
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On neuropsychological assessment, the patient was 
well oriented in time and space. Her global functioning 
level was lower than normal, with a mini- mental state ex-
amination score of 21 out of 30 (normal values ≥24). Free 
and cued selective reminding test revealed that learning 
and memory abilities were relatively spared. The clock 
drawing test score of 1 (normal values ≥756) demonstrated 
loss of visuo- spatial organization. Constructive apraxia 
test, performed for the evaluation of visuo- constructional 
skills, and visual object and space perception battery 
(VOSP) were also impaired. The patient presented with a 
significant alteration of the executive function tasks and 
slow visuo- spatial and language skills (assessed through 
symbol digit and stroop test).

A therapy with tetrabenazine 25 mg twice daily was set 
from the first neurologic evaluation to control involuntary 
movements.

One year after the diagnosis, the patient showed a rapid 
worsening of the psychiatric symptoms with aggressive 
behavior, psychomotor agitation, temporal disorientation, 
and refusal of any medical treatment. Due to an acute ep-
isode of agitation and confusion, she was admitted to the 
neurology department. On psychiatric assessment, she 
presented with speech disorganization, misperceptions, 
aggressive behavior, and temporal and spatial disorienta-
tion. The CT scan of brain did not show any hemorrhage 
and showed normal ventricular system and subarachnoid 
spaces.

The patient was transferred to the Psychiatric Diagnosis 
and Treatment Service. A therapy with intramuscular hal-
operidol 2 mg daily and intramuscular delorazepam 5 mg 
three times daily was initially set to control the psychomo-
tor agitation. After discharge, a treatment with haloperi-
dol 2 mg/mL 10 drops twice daily and delorazepam 1 mg/

mL 10 drops three times daily was set as a maintenance 
therapy.

Speech and swallowing were gradually compromised 
over the course of the disease. The video- recorded fibro-
endoscopic examination revealed slight incontinence of 
the velopharyngeal sphincter, normal morphology of the 
larynx, and the presence of sensitivity between the vocal 
cords. Swallowing of liquid, creamy, and solid food was 
tested through fiberoptic endoscopic evaluation (FEES), 
which showed a grade 5 dysphagia on the dysphagia out-
come and severity scale (DOSS).

5  |  DISCUSSION

Huntington disease- like 2 falls into the differential diag-
nosis of chorea, dementia, and psychiatric disorders. The 
clinical picture and the evidence of reduced glucose up-
take in the basal ganglia (Figure 2) overlap with HD phe-
notype, although HDL2 generally presents an older age of 
onset, a higher frequency of parkinsonian features, and 
a lower rate of positive family history.4,5 Instead, the oc-
currence of motor dysfunction as the first symptom and 
the suicidal ideation are more frequent in HD6. On mac-
roscopic and microscopic neuropathological examination, 
HDL2 closely resembles HD. Even the pathogenesis of 
both diseases, although not fully understood, is likely to 
be mediated by both gain- of- function and loss- of- function 
mechanisms involving proteins and transcripts bidirec-
tionally expressed from the expanded transcript.7

HDL2 is rare, with less than one hundred cases 
described worldwide, and it is nearly exclusive of in-
dividuals of African ancestry, including cases from 
Brazil and Venezuela.8– 10 This is due to the fact that 

F I G U R E  2  18F- Fluorodeoxyglucose 
(FDG) PET images showing severe 
hypometabolism in bilateral basal ganglia 
(outlined boxes), but symmetrically 
preserved metabolism in midbrain, 
cerebellum, bilateral thalamic nuclei, and 
cortical areas
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Latin America has a hybrid population, and in Brazil, 
the weighted mean proportions of European, African, 
and Native American genetic ancestries are estimated 
as 68.1%, 19.6%, and 11.6%, respectively.11 To the best 
of our knowledge, this patient is the first one reported 
in Italy, but some HDL2 cases have been described in 
the European population. In France, Mariani and col-
leagues found abnormal CTG/CAG expansion in JPH3 
in three patients among a cohort of 28 HD phenocopies. 
Out of these patients, two were of African descent, the 
third one was French Caucasian by mother and French 
West Indian by father.2

In conclusion, given the present multiethnicity of pa-
tients, clinicians might face conditions that are typical of 
different areas of the world. Therefore, it is fundamental 
to consider the ethnic backgrounds in the diagnostic work-
out. As far as HD and HD phenocopies are concerned, we 
suggest to take into account the research for JPH3 expan-
sion in a patient with chorea and likely African ancestry 
whose HD test is negative. Moreover, further investiga-
tions are indispensable to understand the shared patho-
genic mechanisms underlying HD phenocopies, whose 
clinical phenotype and imaging findings show a high 
grade of similarity, suggesting a possible common target 
for future therapeutic strategies.
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