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1. A 70-year-old man with pronounced cognitive impairment died in a long-term care facility. Gross
examination of the brain showed pallor of substantia nigra (SN). Sections of the SN were stained for
hyperphosphorylated tau protein. The finding in the higher magnification image is most specifically
associated with which antemortem clinical symptom or observation?

(O Alien hand sign

(O Parkinsonian movement abnormalities

(O Vertical gaze palsy

(O Excellent response to treatment with levodopa

(O Mood and behavioral changes



Answer...



2 answers accepted: Band C

C. Vertical gaze palsy (7.11% responses)

This a is a case of progressive supranuclear palsy (PSP), a sporadic, neurodegenerative tauopathy, characterized by
accumulation of hyperphosphorylated tau protein (p-tau). It the most common cause of atypical parkinsonism, and
presents with gait disturbances and motor impairment, similar to Parkinson’s Disease. Gross findings supportive of
PSP include pallor of the substantia nigra and midbrain atrophy with tectal plate flattening. p-Tau pathology is most
commonly seen in the midbrain and brainstem regions, while also affecting the peri-Rolandic regions of the cortex.
Histological hallmarks of PSP are globose neurofibrillary tangles (NFTs) and tufted astrocytes (TAs). TAs are composed
of proximal p-tau accumulation in astrocytes (as opposed to astrocytic plaques in corticobasal degeneration).

The histology highlighted tufted astrocytes, commonly seen in PSP. One of the most specific and earliest clinical
presentations is a vertical gaze palsy, making C the best and most specific answer.



The majority of our 422 respondents chose:

B. Parkinsonian movement abnormalities (54.5% responses)

True, but not the most specific choice given. While this patient had parkinsonian movement disorder symptoms,
these are not specific to PSP. Parkinsonian symptoms are observed in multiple neurodegenerative processes that
affect the basal ganglia, including Parkinson’s disease, CBD, progressive supranuclear palsy, and chronic
traumatic encephalopathy, as well as vascular insults leading to damage to component structures.



Other responses:

A. Alien hand sign (1.18%)

Alien limb sign is classically associated with corticobasal degeneration (CBD). The hallmark lesion of
CBD is a p-tau positive astrocytic plague, which is a collection of p-tau in the distal processes of the
astrocyte. The lesion in the above high-power section is a tufted astrocyte, which forms due to
proximal accumulation of p-tau in an astrocyte.

D. Excellent response to treatment with levodopa (4.98% responses)
PSP causes a parkinsonian movement disorder that is minimally or non-responsive to treatment with
medications for Parkinson’s disease, including levodopa.

E. Mood and behavioral changes (32.23% responses)

While patients with PSP can exhibit mood and behavior changes across the course of their disease,
this observation is not specific to PSP and can be seen in many neurodegenerative processes, such as
CTE, behavioral variant frontotemporal dementia, and Alzheimer disease, among others.



REFERENCES

1. Dickson, D. W. Neuropathologic differentiation of progressive supranuclear palsy and corticobasal degeneration. J. Neurol. 246, 116—1115 (1999).

2. Dickson, D. W., Rademakers, R. & Hutton, M. L. Progressive supranuclear palsy: pathology and genetics. Brain Pathol. Zurich Switz. 17, 74-82 (2007).

3. Scepkowski, L. A. & Cronin-Golomb, A. The alien hand: cases, categorizations, and anatomical correlates. Behav. Cogn. Neurosci. Rev. 2, 261-277
(2003).

4. Dugger, B. N., Tu, M., Murray, M. E. & Dickson, D. W. Disease specificity and pathologic progression of tau pathology in brainstem nuclei of Alzheimer’s
disease and progressive supranuclear palsy. Neurosci. Lett. 491, 122-126 (2011).

5. Parkinson’s Disease and Parkinsonism: Neuropathology. http://perspectivesinmedicine.cshlp.org/content/2/8/a009258.short.

6. Zijlmans, J. C. M., Daniel, S. E., Hughes, A. J., Révész, T. & Lees, A. J. Clinicopathological investigation of vascular parkinsonism, including clinical criteria
for diagnosis. Mov. Disord. 19, 630—640 (2004).

7. Roemer, S. F. et al. Rainwater Charitable Foundation criteria for the neuropathologic diagnosis progressive supranuclear palsy. Acta Neuropathol. (Berl.)
(2022) d0i:10.1007/s00401-022-02479-4.

8. STEELE, J. C., Richardson, J. C. & OLSZEWSKI, J. Progressive supranuclear palsy: a heterogeneous degeneration involving the brain stem, basal ganglia
and cerebellum with vertical gaze and pseudobulbar palsy, nuchal dystonia and dementia. Arch. Neurol. 10, 333-359 (1964).

9. Dickson, D. W., Ahmed, Z., Algom, A. A., Tsuboi, Y. & Josephs, K. A. Neuropathology of variants of progressive supranuclear palsy. Curr. Opin. Neurol. 23,
394-400 (2010).

10. Dickson, D. W. et al. Office of Rare Diseases Neuropathologic Criteria for Corticobasal Degeneration. J. Neuropathol. Exp. Neurol. 61, 935-946 (2002).
11. Williams, D. R. & Lees, A. J. Progressive supranuclear palsy: clinicopathological concepts and diagnostic challenges. Lancet Neurol. 8, 270-279 (2009).
12. Kovacs, G. et al. Distribution patterns of tau pathology in progressive supranuclear palsy. Acta Neuropathol. (Berl.) (2020).

13. McKee, A. C. et al. The spectrum of disease in chronic traumatic encephalopathy. Brain 136, 43-64 (2013).

14. Progressive supranuclear palsy: clinicopathological concepts and diagnostic challenges. Lancet Neurol. 8, 270-279 (2009).



