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An unusual presentation of Huntington’s disease
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1 | INTRODUCTION

Huntington's disease (HD) is an autosomal dominantly in-
herited neurodegenerative disease characterized by motor
dysfunction, cognitive impairment, and psychopathological
alterations.! HD is caused by an expansion of the trinucleo-
tide cytosine-adenine-guanine (CAG) repeat in the hunting-
tin (HTT) gene located on chromosome 4, which results in
the production of a toxic variant of the eponymous protein
huntingtin, leading to polyglutamine aggregates and subse-
quently to neuronal dysfunction and cell death, particularly
in the striatum.>® Hyperkinetic movement disturbances
with prominent chorea are typically present in early stages

We describe the case of a 59-year-old woman who exhibited psychotic symptoms,
cognitive dysfunction, and restlessness. While the clinical picture and 18F-FDG PET/
CT suggested the presence of a tauopathy, especially frontotemporal dementia or pro-

gressive supranuclear palsy, genetic testing eventually revealed Huntington's disease.
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of the disease."* As HD progresses, other motor deficits be-
come more evident, culminating in dystonia or tics accom-
panied with rigidity, bradykinesia, and postural instability.’
Furthermore, cognitive decline can manifest many years be-
fore the onset of motor symptoms, presenting as impairment
of executive functions, visuospatial perception, and short-
term memory.1 Behavioral changes in HD can mimic the
behavioral variant of frontotemporal dementia (bv-FTD).6 A
partial overlap between HD and different subtypes of demen-
tia has been described in the medical literature since elevated
levels of tau protein in cerebrospinal fluid (CSF) and intraneu-
ronal inclusions with an amyloid-like structure have been de-
tected in HD patients.7’8 Psychopathological alterations such
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as apathy, disinhibition, irritability, and depressive symptoms
are well-known disease characteristics of HD."” Psychosis,
on the other hand, is less frequent.g’11 Psychosis in the con-
text of HD is an ill-defined term, most frequently referring
to hallucinations and delusions.'” To date, only symptom-
atic pharmacological options such as vesicular monoamine
transporter inhibitors like tetrabenazine, antidepressants, and
antipsychotics are available for the treatment of HD, making
HD a fatal and currently incurable disease with reduced life
span."* Most HD patients die by the age of 55 years.'

2 | CASE PRESENTATION
A 59-year-old woman without previous history of psychiat-
ric or neurological disease admitted herself to the emergency
department of our university hospital with existential fears
regarding her state of unemployment. Due to massive anxi-
ety, a structured conversation with the patient was only fea-
sible after anxiolytic treatment with lorazepam. During the
clinical examination, it became apparent that the patient's
fears were elicited by delusional ideas. The patient claimed
that thoughts had been inserted into her head and were being
controlled by someone else. Moreover, she reported ideas of
audible thoughts. An organic schizophrenia-like disorder was
assumed as the most likely diagnosis, and the patient was
transferred from the emergency department to the Department
of Psychiatry, Social Psychiatry, and Psychotherapy of our
clinic. The patient claimed that her mother had been diag-
nosed with Alzheimer's disease at the age of 50 years and
had died at the age of 65 years. Other family members had
not been afflicted with neurological or psychiatric disease.
Laboratory investigations revealed a mild hypothyreosis
due to status post hemithyroidectomy; hence, levothyroxine
was substituted. Moreover, hyponatremia was identified and
sodium chloride tablets were administered. Additionally, the
patient was advised to reduce drinking tap water, of which

FIGURE 1 TI- and T2-weighted
magnetic resonance imaging exhibiting
cerebral atrophy with putaminal
accentuation and ventriculomegaly

she was consuming up to 4 liters per day. No abnormalities
were detected in the complete blood count. Deficiencies of
folic acid, vitamin B ,, and ceruloplasmin as well as infection
with human immunodeficiency virus, Borrelia burgdorferi,
and Treponema pallidum could also be excluded.

After completion of the laboratory investigations, we ini-
tiated an antipsychotic treatment with risperidone. However,
delusional ideas persisted despite treatment with risperidone.
Due to sleep disturbances, we commenced a treatment with
chlorprothixene, while risperidone was discontinued.

Further neurological examination revealed dysdiadochoki-
nesis (predominantly of the left hand), mild hyperkinetic
movements (particularly restlessness), bradykinesia in the
finger-tapping test, and a broad-based gait. Rigidity, tremor, or
postural instability was not present. In the meantime, the patient
became increasingly disoriented to time and space and exhibited
long-term memory deficits accompanied by episodes of fear,
agitation, and perseverations, indicative of cognitive impair-
ment. Cognitive function was assessed using the Consortium to
Establish a Registry on Alzheimer's Disease neuropsychologi-
cal assessment battery (CERAD+)12’13 which detected deficits
in recognition of verbal content, a severe impairment of visuo-
spatial abilities, a reduction in semantic and phonological word
fluency, and a decreased cognitive flexibility (the latter was ad-
ditionally evidenced in the Trail Making B test). Furthermore,
we performed the Mini-Mental State Examination (MMST)
and the frontal assessment battery (FAB) where the patient
scored 22 out of 30 points and 10 out of 18 points, respectively,
indicating reductions in mental flexibility, motor program-
ming, environmental autonomy, and inhibitory control.'* The
Structured Clinical Interview for Diagnostic and Statistical
Manual of Mental Disorders IV Axis II Personality Disorders
(SCID-II) showed no evidence of a personality disorder, while
participation in the Beck Depression Inventory II (BDI-II) was
refused by the patient. 1316 Dye to clinically predominant exec-
utive dysfunction and the described psychopathological symp-
toms, we considered bv-FTD as the most likely diagnosis.
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However, the neurological symptoms displayed by our
patient could not sufficiently be explained by bv-FTD;
therefore, an electroencephalogram was performed, which
demonstrated a physiological alpha rhythm without signs of
epileptiform potentials. Magnetic resonance imaging (MRI)
revealed generalized cerebral atrophy with putaminal accen-
tuation (putaminal rim sign), a hyperintensity at the lateral
margin of the putamen, and ventriculomegaly (Figure 1).
A lumbar puncture with examination of CSF parameters
including tau and beta-amyloid protein was unremarkable.
Furthermore, intrathecal immunoglobulin synthesis and the
presence of autoimmune encephalitis antibodies and protein
14-3-3 in CSF were excluded. Altogether, we suspected neu-
rodegeneration as the underlying cause of all of the patient's
symptoms including movement disturbances, symptoms of
dementia, and psychiatric features.

To differentiate neurodegenerative disease patterns, ce-
rebral glucose metabolism was investigated by BE_fluoro-2-
deoxy-D-glucose positron emission tomography/computed
tomography ("*F-FDG PET/CT) which revealed global ce-
rebral glucose hypometabolism. Glucose uptake was partic-
ularly low in the striatum, frontal inferior cortex (opercular
part), cingulum, precuneus, hippocampus, and amygdala
when compared to a control group of corresponding age. In
contrast, glucose hypermetabolism could be observed in the
occipital lobe (Figure 2). Such a glucose metabolism pattern
was evaluated unusual in pure dementia and pointed to a neu-
rodegenerative disease with primary involvement of the basal
ganglia. Of note, glucose hypometabolism in the striatum has
been observed in atypical Parkinson syndromes, especially in
progressive supranuclear palsy (PSP), neuroacanthocytosis
syndromes, and HD. This consideration led to genetic testing
in order to determine the number of CAG repeats in the HTT
gene. People with fewer than 29 CAG repeats never develop
HD, while the presence of 39 or more CAG repeats inevita-
bly leads to the development of HD."? In our patient, genetic
testing revealed 42 CAG repeats in the HTT gene, confirming
the diagnosis of HD.

Over the course of inpatient care, the patient required
support from the nursing staff for virtually all activities of
daily living, including personal hygiene. Moreover, she was
severely disoriented in both space and time. Therefore, the
patient was assigned a legal guardian. Following discharge
from our clinic, the patient was admitted to a residential
home for patients with chronic psychiatric and neurological
diseases.

3 | DISCUSSION

We have presented the case of a 59-year-old woman dis-
playing psychotic symptoms in conjunction with cognitive
decline and behavioral alterations indicative of bv-FTD.
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Due to the inability of the presumed diagnosis of bv-FTD
to provide substantial explanation for the patient's unusual
clinical manifestation, further diagnostic measures were
applied. E_FDG PET/CT revealed a distinctive cerebral
glucose hypometabolism pattern suggestive of a tauopathy.
Genetic testing—finally—revealed the correct diagnosis:
Huntington's Disease.

Usually, the first symptoms in HD patients become appar-
ent at the age of about 40 years. Of note, a higher number of
CAG repeats causes an earlier onset of clinical symptoms.'*
Our patient was 59 years old when she exhibited symptoms
of HD for the first time. It is widely accepted that psycho-
pathological abnormalities including depressive episodes fre-
quently precede the development of neurological symptoms
in patients suffering from HD." Psychotic symptoms in the
context of HD are rare and pose a therapeutic challenge as
they are often resistant to treatment.'® 2"

To the best of our knowledge, this is the first report de-
scribing symptoms of delusion of reference and feelings of
mind manipulation in a patient with HD. Data about psycho-
sis in the context of HD are sparse and inconsistent; they do,
however, link psychotic symptoms to a younger age at first
manifestation, cognitive impairment, and a lower number of
CAG repeats in the HTT gene.10 Consequently, the psychotic
symptoms presented by our patient may be considered un-
usual for HD.

There are reports in the literature describing bv-FTD with
dyskinesia similar to motor symptoms in HD, in which HD
could be excluded by genetic testing.21 Conversely, a case re-
port of a patient with behavioral changes and executive dys-
function similar to bv-FTD, but eventually diagnosed with
HD, is available.®

Our case demonstrates the enormous value of neuroim-
aging techniques in patients presenting with a psychotic-
dysexecutive syndrome accompanied by symptoms of a
movement disorder. Whereas MRI showed global brain
atrophy (a rather unspecific finding), E_.EDG PET/CT
revealed a unique cerebral glucose metabolism pattern
and contributed significantly to the diagnosis of HD. A
loss of volume and glucose hypometabolism is commonly
seen in the striatum and sometimes in several other brain
regions in HD.?> We detected glucose hypometabolism
not only in the striatum, but also in the inferior frontal
cortex (opercular part), precuneus, amygdala, cingulum,
and hippocampus. Indeed, lower metabolism particularly
in frontotemporal and parietal cortices has been linked
to disease progression as evident in the presented case.”
Furthermore, glucose hypermetabolism was observed in
the occipital lobe. In the context of HD, glucose hyper-
metabolism has only rarely been reported. Its role with re-
gard to pathogenesis remains unresolved.”> Nevertheless,
in the presented case, hypermetabolism in the occipital
lobe may not be a distinct disease characteristic of HD,
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but may instead represent an artifact elicited by visual ac-
tivity. The unusual cerebral glucose metabolism pattern
observed in our patient led to the differential diagnoses of
PSP and neuroacanthocytosis which have rarely been dis-
cussed in the context of HD. PSP, FTD, and Alzheimer's
disease all belong to the group of tauopathies.24 There is
increasing evidence that HD might be molecularly defined
as a tauopathy as well.?> This assumption is based on the
observation that intraneuronal tau protein inclusions and
altered huntingtin protein influence the splicing process of
tau messenger ribonucleic acid (mRNA). >

FIGURE 2 Statistical parametric
maps overlaid to 18F-FDG PET/CT images
showing striatal hypometabolism and
occipital hypermetabolism

4 | CONCLUSION

The presented case adds to the body of evidence suggest-
ing a clinical and morphological overlap between HD and
tauopathies.

As novel disease-modifying treatments for HD will soon
become clinically relevant, early diagnosis of HD will be-
come increasingly important in order to allow a causal and
molecularly tailored therapy. There are promising clinical
trials with antisense oligonucleotides which inhibit the
overexpression of the HTT gene in HD patients, suggesting
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that an early treatment initiation in mildly affected or even
presymptomatic cases might yield the greatest therapeutic
benefit.>” To minimize the diagnostic delay, we suggest
an interdisciplinary approach with special emphasis on a
timely application of neuroimaging techniques, including
E_FDG PET/CT in particularly ambiguous cases.
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