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I read with interest Galit Kleiner and colleagues’ report of a
79-year-old man suffering from progressive hemichorea,
spasticity, and a frontal behavioral syndrome, with thrombocyto-
penia and positive antiphospholipid antibodies.1 Rationally,
antiphospholipid antibody syndrome (aPS) was the antemortem
diagnosis. However, brain autopsy revealed a pattern of tau
aggregation diagnostic of the pallidonigroluysian atrophy
(PNLA) variant of progressive supranuclear palsy (PSP). The
authors concluded that aPS must have been a red herring.

Is neuropathology always the final diagnosis? If so, was chorea
also a red herring? Will any entity ever cease to expand if held to
a pathology gold standard? Will the differential between hyper-
and hypokinetic movement disorders remain negotiable pending
a pathology report?

As a clinician, I struggle with these questions. We recently
evaluated a 60-year-old woman with a 7-year history of a pro-
gressive ataxic-dystonia syndrome, an unusual jerky head tremor,
and supranuclear vertical gaze palsy we suspected to be
Niemann-Pick C.2 There were no mutations in NPC1 or
NPC2. To our surprise, the neuropathological evaluation rev-
ealed tau deposition in a pattern diagnostic of PSP. As we con-
sidered reporting this case as an “expansion of PSP phenotype,”
genetic studies demonstrated a pathogenic mutation in TGM6,
which codes for transglutaminase 6 (TG6). TG6 has a role in
polyaminating proteins and fostering isopeptide bonds between
them, supporting microtubular stability.3 With low TG6, tau
crosslinking is affected and axon microtubules become com-
promised. Plausibly, this enzymatic deficiency affecting the struc-
ture of tau could have caused this patient’s disease; the 4-repeat
tau deposition was its consequence.

A similar dilemma is at play in Kleiner et al.’s case. As anti-
cardiolipin antibodies can be elevated among healthy elderly and
microangiopathy was absent on autopsy, aCL may have been a
red herring. On the other hand, aCL was associated with throm-
bocytopenia, raising the odds for an underlying autoimmune dis-
order.4 Advances in immunology have revealed disorders never
before considered antibody-mediated, such as “atypical PSP” due
to anti-immunoglobulin-like cell adhesion molecule 5 (IgLON5)

disease. Anti-IgLON5 antibodies disrupt the neuronal cytoskele-
ton and induce neurodegeneration. The authors argue that
IgLON5 antibodies were unlikely because of insufficiently sup-
portive pathology. Even then, would it not be reasonable to
speculate that an autoantibody could have caused (or contributed
to) the tau deposition in a man with aPS and thrombocytopenia?

Toward supporting the notion that pathology is a secondary
expression of many diseases, Kleiner et al.’s case exhibited nigral
pathology without parkinsonism. The authors helpfully
referenced a previously reported case (Wong et al.5) reminiscent
of theirs: progressive hemichorea and gait difficulties with
autopsy-diagnosed PNLA, although with TDP-43 instead of tau
pathology. Hemichorea, then, could be thought of as a non-
specific manifestation of a PNLA pattern of degeneration,
regardless of the associated proteinopathy.

The value of clinicopathologic correlations notwithstanding, the
weight of human observations suggests that protein aggregation is
not the epicenter of neurotoxicity but a reactive phenomenon to a
broad range of cellular pathobiologies.5 If we continue to enshrine
pathology as the final diagnosis, would not we continue to find par-
adoxes, red herrings, and “expansions of the phenotype”?
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