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ABSTRACT: BackgroundBackground: Progressive supranuclear palsy (PSP)–Richardson’s syndrome (RS) presents with a
distinctive clinical phenotype of supranuclear ophthalmoplegia, parkinsonism, postural instability with falls, and
cognitive impairment. Several rare neurological conditions have been described that mimic PSP, and the
co-occurrence of dual pathologies has also been described.
CasesCases: In this article, we present 2 cases of patients who presented with a parkinsonian phenotype suggestive
of PSP-RS. In 1 case, a family history and early levodopa-induced chorea led to testing for Huntington’s disease,
and a pathogenic HTT mutation was found. In the second case, magnetic resonance imaging findings led to
genetic confirmation of a pathogenic FMR1 mutation.
ConclusionsConclusions: These observations raised the possibility that HD and fragile-X tremor-ataxia syndrome may on
occasion present with PSP-RS. Alternatively, and perhaps more likely, is the co-occurrence of 2 rare
neurodegenerative conditions. Neuropathological studies of cases involving complex phenotypes in rare
genetic conditions are required to better understand the likely pathologies in cases such as these.

Introduction
Progressive supranuclear palsy (PSP)–Richardson’s syndrome
(RS) presents with supranuclear vertical gaze palsy, parkinsonism,
postural instability with falls, and cognitive impairment. Recent
changes to the recognized phenotypic spectrum in PSP recognize
the heterogeneity characteristic of neurodegenerative conditions,
which affect neuronal networks in an incompletely selective
fashion. A number of rare genetic conditions can mimic PSP,
including C9orf72 mutations, Perry syndrome, Kufor–Rakeb,
CSF1R mutations, and Niemann-Pick Type C. Huntington’s
disease (HD) and fragile-X tremor-ataxia syndrome (FXTAS) are
triplet repeat disorders that often present in later life. Although
most commonly associated with cerebellar dysfunction, parkin-
sonism in seen in up to 60% of people with FXTAS.1

Parkinsonism may also develop late in the disease course of
HD. However, cases presenting in later life with parkinsonism
have been reported with occasional examples mimicking atypical
parkinsonian syndromes. We report 2 cases presenting with PSP-
RS phenotypes in which an underlying genetic neurodegenera-
tive condition (HD and FXTAS, respectively) was diagnosed.

Case Series
Case 1
A 58-year-old right-handed man presented to the clinic with
oculomotor disturbances and cognitive impairment. His motor
function had also declined.
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He reported slower movement, difficulty rising from a chair,
stiffness of all limbs, and nocturnal hypokinesis. There was stiff-
ness and discomfort in his neck and shoulders. He complained of
postural instability and tended to collapse backward into a chair
when trying to sit. He had longstanding hyposmia. He had diffi-
culty in reading as he found it difficult to track text on a page or
phone.

He reported concerns regarding his memory for 1 year. He had
become increasingly reliant on aides-mémoire. He felt that he had dif-
ficulty registering and retaining new information. He had also
noticed difficulty with executive function, which manifested as mar-
ked difficulty with rapid attention shifting. He became easily frus-
trated and upset if distracted from a task. His behavioral repertoire
had narrowed, and his grooming and hygiene had deteriorated. He
had become more passive and had demonstrated emotional lability
and tearfulness. There was marked bradyphrenia.

His family history was positive for HD. The patient’s mother
had developed HD with a classical choreic phenotype in her late
70s and died at the age of 83. The patient’s maternal grandpar-
ents had died at relatively advanced ages without any neuropsy-
chiatric symptoms. The patient had 6 siblings, including
2 brothers with alcohol dependence syndrome and an older sister
with refractory depression requiring hospitalization. He had
3 children who had not suffered any neuropsychiatric symptoms.

On examination, he had a flexed posture and anterocollis (see
Video 1). There was hypomimia and frontalis overactivation.
There were square wave jerks, hypometric saccades, and slow ver-
tical with normal velocity horizontal saccades. There was promi-
nent axial rigidity as well as appendicular rigidity, more prominent
on the right than the left. There was a right upper limb rest
tremor. There was bradykinesia, worse on the right than the left,
with interruptions and hesitations. Reflexes were brisk, and the
left plantar was upgoing. Examination of the gait revealed a good
stride length, but the arms were held abducted in a manner sug-
gestive of a “gunslinger” posture, although the typical retrocollis
was absent.2 He had a positive grasp reflex. There were no parietal
signs and no chorea. He scored 74/100 on the Addenbrooke’s
Cognitive Examination with particular deficits in fluency and
memory and scored 11/18 on the Frontal Assessment Battery.

Magnetic resonance imaging (MRI) of his brain demonstrated
generalized atrophy and mild periventricular white matter hyper-
intensities. Given his family history, he also underwent testing
for HD. This confirmed an HTT allele with a CAG repeat num-
ber of 41 � 1 repeat. Given the unusual features of predominant
parkinsonism suggestive of PSP, dopamine active transporter sin-
gle photon emission computerised tomography imaging was per-
formed, which demonstrated rounded morphology of binding in
the caudate and absent putaminal activity.

He was treated with levodopa, which led to a modest
improvement in his axial rigidity, gait, and mobility. However,
within 5 months he had developed orolingual dyskinesia.

Case 2
A 75-year-old man presented with a 4-year history of gait distur-
bance. He described a 6-year history of declining mobility. He

recalled a sense of postural instability, particularly with tandem
gait. He subsequently developed a right upper limb tremor. He
suffered his first fall approximately 2 years after symptoms onset
and went on to have repeated backward falls. There were symp-
toms of orthostatic hypotension, but autonomic function was
otherwise unimpaired. There was mild dysphagia for which he
had seen a speech and language therapist.

Examination (see Video 2) revealed hypomimia, slow vertical
saccades, a reduced upgaze, and subtle “round-the-houses”
movement on vertical saccades and square wave jerks. There was
nuchal rigidity. There was no family history of neurodegenera-
tive disease, autism, or learning disability. There was a mild pos-
tural tremor with terminal accentuation.

An MRI of his brain demonstrated generalized atrophy with
disproportionate atrophy of the cerebellum. There was
hyperintensity of the middle cerebellar peduncle on axial T2
imaging and diffusion-weighted imaging (Fig. 1).

This imaging pattern prompted genetic testing, which con-
firmed 90 CGG triplet repeats in the FMR1 gene.

Discussion
Both of these cases presented with apparent PSP-RS with fea-
tures outside of the clinical presentation (family history in case
1 and MRI appearances in case 2), prompting testing for an alter-
native disorder. These cases raise the question of whether they
represent highly atypical manifestations of HD and FXTAS as
“PSP syndromes” or the co-occurrence of rare neurodegenera-
tive conditions. Perhaps more interesting is the possibility of
1 form of pathology provoking or potentiating the evolution of
another. None of these questions are easily answered, and we
present these cases to provoke awareness of the potential com-
plexity that can exist behind otherwise apparently simple clinical
presentations.

Video 1. Section 1: nuchal rigidity and severe bilateral
bradykinesia. Section 2: slowed vertical saccades and “apraxia
of eyelid opening.” Section 3: postural instability with positive
“pull test.”
Video content can be viewed at https://onlinelibrary.wiley.com/
doi/10.1002/mdc3.13645
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Phenotypic mimicry of a PSP-RS–like syndrome is a particu-
larly challenging and relevant phenomenon as, in the absence of
reliable serological or imaging biomarkers, the PSP-RS is consid-
ered relatively specific for tau-mediated disease and the
Richardson’s phenotype is used as an inclusion criterion for
research studies and clinical trials, including recent trials of
monoclonal antibodies directed against tau, as well as trials cur-
rently in progress. Therefore, awareness of potential mimics and
vigilance for historical, imaging, and biochemical clues that may
help to identify alternative pathologies is vital not only to deliver
accurate diagnosis to patients but also to develop study cohorts
with a high degree of pathological homogeneity for natural his-
tory and interventional studies.

Mimicry in neurological phenotypes may arise as a result of dis-
ruption of common pathways by multiple pathologies (eg, cor-
ticobasal syndrome as a manifestation of Alzheimer’s pathology or
corticobasal degeneration). Alternatively, disruption of different
anatomical pathways may give rise to a similar phenotype, for
example, deficits in vertical gaze imply dysfunction of the supra-
nuclear pathways generating voluntary gaze that in PSP arises as a
result of prominent midbrain pathology affecting the medial longi-
tudinal fasciculus and the interstitial nucleus of Cajal, whereas
abnormal saccadic and pursuit movements may be associated with
lesions of the frontal eye fields and premotor cortices, which may
explain the gaze abnormalities seen in HD. PSP-RS is associated
with widespread pathology involving the brainstem, basal ganglia,
dentate nucleus, and frontal lobes. It is not surprising, therefore,
that many conditions may mimic aspects of PSP. The co-
occurrence of PSP with additional pathologies has been well
documented. A study of copathology in patients with PSP dem-
onstrated Lewy bodies and TAR DNA binding protein-43
deposits in 15% and 14% of cases, respectively, and rates of
copathology increased with age.3

Typical presentations of HD include chorea, neuropsychiatric dis-
ease, dementia, and gait abnormalities. Occasionally, cases of HD
with parkinsonism may mimic so-called “atypical parkinsonisms.”
HD-associated levodopa-responsive parkinsonism combined with

autonomic dysfunction mimicking multiple systems atrophy has
been reported.4 PSP-RS phenotypes in HD are extremely rare.5

Oculomotor abnormalities are a common component of HD pre-
sentations. Interestingly, a study of saccadic abnormalities in HD
found that vertical saccades were more commonly impaired than
horizontal saccades (9/11 vs. 2/11 cases).6 Supranuclear gaze palsy is
less common but has been described.5

Case 1 presented with prominent axial rigidity, slowed vertical
saccades, apraxia of eyelid opening, reduced amplitude of move-
ments without clear decrement, a “gunslinger” gait, and a posi-
tive DaTSCAN, mimicking PSP-RS. The early onset of
dyskinesia, including orofacial dyskinesia, following treatment
with levodopa is a recognized phenomenon in presymptomatic
HD. Indeed, levodopa administration been used as a provocative
test in clinically unaffected offspring the pre-genetic testing era.
However, the presence of dyskinesia in this case probably does
not help to resolve the central dilemma.7 It is unclear whether
this case represents a highly atypical HD presentation or whether
dual pathology may have modified the clinical manifesta-
tion of HD.

Case 2 presented with vertical gaze abnormalities, postural
instability, and parkinsonism as well as MRI findings suggestive
of FXTAS. Although FXTAS is most commonly associated with
signs of cerebellar dysfunction such as ataxia and tremor, parkin-
sonism is also common and was present in all 5 of the patients
reported in the initial cohort.8 Parkinsonian syndromes indistin-
guishable from idiopathic Parkinson’s disease have been
described; however, in general parkinsonism is relatively mild
and is rarely a presenting symptom.9 Cases of PSP co-occurring
with FXTAS have been described, although to our knowledge
no pathologically proven case of isolated FXTAS pathology pro-
ducing a PSP phenotype has been reported.10

These cases illustrate a dilemma in the assessment of neurodegen-
erative diseases where broad phenotypes and imperfect clinicopatho-
logical correlation are increasingly recognized. The lack of
neuropathological data limits our ability to make confident state-
ments about these cases, a circumstance reflected in clinical practice.
Further neuropathological studies of patients with overlapping

Video 2. Section 1: slow vertical saccades. Section 2: bilateral
bradykinesia and hypomimia. Section 3: postural instability.
Video content can be viewed at https://onlinelibrary.wiley.com/
doi/10.1002/mdc3.13645

FIG. 1. T2 axial imaging demonstrating hyperintensity in the
middle cerebellar peduncle bilaterally as indicted by the
arrows.
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phenotypes would help to inform diagnosis, determine patterns of
co-occurrence, and offer valuable insight into any potential for
dynamic interactions where simultaneous pathologies exist.
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