
A Tale of Two Tauopathies

A77-year-old man developed progressive language and balance difficulties. He had difficulty rising from a
chair, with falls occurring within the first year of symptoms. After 1 year, rapid, spontaneous jerks appeared
in the left hand, which he described as “useless.” Neurologic examination 3 years after his initial symptoms

demonstrated 23/30 on the Mini-Mental State Examination and an applause sign. He had apathy, without a
pseudobulbar affect. Aside from mild word-finding difficulties, his language examination was normal. Cranial nerve
examination showed vertical gaze limitation with loss of vertical fast phases on testing of optokinetic nystagmus
(OKN). Vertical gaze limitations could be overcome with oculocephalic maneuvers. Motor examination revealed
markedly increased tone in his left arm, with moderate left greater than right bradykinesia, without tremor. Left
ideomotor apraxia was present. Action and postural myoclonus was present in the left arm. There was neck extension and
axial rigidity. Gait was slow and slightly wide-based with impaired postural reflexes. Stereognosis and graphesthesia were
intact. A trial of levodopa/carbidopa 900 mg per day showed no symptomatic benefit. Brain MRI without gadolinium
revealed asymmetric, focal atrophy of the right frontoparietal area and the midbrain tegmentum (figure).

DISCUSSION OF DIAGNOSIS The patient presented with a progressive neurodegenerative disorder affecting
multiple domains within cortical and subcortical systems. Postural instability, vertical supranuclear ophthal-
moplegia, and an applause sign are characteristic of progressive supranuclear palsy (PSP). This disorder is a
tauopathy often considered in the differential diagnosis of atypical parkinsonism. It should be suspected in
elderly individuals who develop early falls (especially backwards), symmetric parkinsonism, and vertical su-
pranuclear ophthalmoplegia.1

Loss of vertical fast phases with OKNs is an early sign of vertical gaze limitation in PSP. Also, the presence of an
applause sign, indicating poor executive function, is common in PSP.2 The diagnosis of PSP is reasonable in this
case; however, the development of marked, asymmetric rigidity with apraxia and focal myoclonus is atypical for PSP.
Usually patients with PSP develop symmetric motor deficits and myoclonus is unusual. The “useless” left arm with
apraxia and myoclonic jerks is more suggestive of corticobasal degeneration (CBD), another tauopathy closely
related to PSP. Like PSP, CBD is considered in the differential diagnosis of atypical parkinsonism.3 Parkinson

Figure Brain MRI

(A) Axial T1-weighted brain MRI shows atrophy of the lateral midbrain tegmentum. Described as the morning glory sign, showing similarity to the morning
glory flower, it has been described in progressive supranuclear palsy (PSP).6 (B) Adjacent sagittal T1 images show atrophy in the midbrain and the charac-
teristic hummingbird sign, also described as characteristic of PSP.7 (C) Axial T2-weighted brain MRI with asymmetric right frontoparietal atrophy. Asym-
metric atrophy is a common finding in corticobasal degeneration/corticobasal syndrome and reflects cortical cell loss responsible for the cortical motor
deficits of apraxia, myoclonus, and alien limb.4
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disease (PD) should be considered; however, there are
many red flags in this patient against a PD diagnosis,
including early falls, vertical gaze impairment, levodopa
nonresponsiveness, focal myoclonus, marked asymme-
try of motor signs, and apraxia in the affected limb.
Other considerations in patients presenting with a
CBD or PSP phenotype include atypical presentations
of multiple system atrophy (MSA) and frontotemporal
dementia (FTD) to include FTD parkinsonism linked
to chromosome 17. In our patient, the absence of auto-
nomic dysfunction makes MSA unlikely, and the ab-
sence of marked language or behavioral problems argue
against a FTD phenotype. Overall, the patient had
atypical parkinsonism with characteristic signs of 2
closely related disorders: CBD and PSP.

Background of diagnosis. Both PSP and CBD are neu-
rodegenerative disorders characterized by accumulation
of tau-immunoreactive pathology. The diagnosis of
CBD in movement disorders clinics is considered in
patients who demonstrate asymmetric severe rigidity as-
sociated with cortical findings in the affected limb such
as myoclonus, apraxia, and an alien limb syndrome.3 In
contrast, the clinical diagnosis of PSP is based on the
findings of progressive symmetric parkinsonism with
early falls, vertical supranuclear ophthalmoplegia, axial
rigidity, and dysarthria in an individual over the age of
40.1 The clinical phenotype of these disorders, espe-
cially CBD, has been questioned recently.

There are multiple reports of patients who develop
progressive asymmetric limb rigidity with other motor
findings suggestive of CBD, but at autopsy had alterna-
tive diagnoses including Alzheimer disease (AD), Pick
disease, and PSP. There is increased recognition that the
corticobasal syndrome (CBS), i.e., the clinical presenta-
tion of asymmetric limb rigidity with apraxia, myoclo-
nus, or alien limb, does not consistently predict the
presence of CBD neuropathology.4 The recognition
that CBS does not reliably predict CBD pathology is an
important new development in the understanding of
these disorders. Moreover, patients with CBD neuropa-
thology at autopsy can frequently have clinical presenta-
tions resembling AD, PSP, and frontotemporal
dementia. In an autopsy series from Josephs et al.,5 of

21 patients presenting with CBS, 10 had pathology
consistent with CBD, while another 10 had pathology
consistent with PSP. From this study as well as others, it
is clear that PSP and CBD have significant overlap in
clinical presentation, making a clinical diagnosis chal-
lenging.4 Further studies are necessary to further delin-
eate the phenotypes of these clinical syndromes.

Final diagnosis. Primary tauopathy with features of
PSP and CBS.
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Two Tauopathies

• Progressive supranuclear palsy and corticobasal degeneration are
tauopathies.

• PSP and CBD may overlap clinically in the same patient.
• Corticobasal syndrome does not consistently predict CBD
neuropathology.
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