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Background Tauopathies are a group of diseases caused by the accumulation of hyperphosphorylated tau protein in the central nervous
system. Previous studies have revealed that there is considerable overlap in clinical, pathological, and genetic features among different taupa-

thies.

Case Report We report a patient with non-fluent/agrammatic primary progressive aphasia at the initial assessment. Over time, other
symptoms belonging to corticobasal degeneration and progressive supranuclear palsy appeared in this patient.
Conclusions Clinical overlapping features in these disorders may represent different phenotypes of a single disease process.
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INTRODUCTION

Frontotemporal dementia (FTD) is the second most com-
mon early onset neurodegenerative disorder with an average
age of onset of 50-60 years. It is clinically characterized by
progressive behavioral changes and frontal executive deficits
and/or selective language difficulties.! As a neuropathologi-
cally heterogeneous disorder, it encompasses a range of dif-
ferent clinical syndromes, including the behavioral variant of
FTD, the language variants, the semantic variant primary pro-
gressive aphasia, and nonfluent/agrammatic primary progres-
sive aphasia (nfvPPA)."” The nfvPPA is clinically characterized
by profoundly slowed and effortful non-fluent speech resulting
from several different pathologies.’ Previous studies have re-

@ This is an Open Access article distributed under the terms of the Cre-
ative Commons Attribution Non-Commercial License (http://creative-
commons.org/licenses/by-nc/3.0) which permits unrestricted non-com-
mercial use, distribution, and reproduction in any medium, provided the ori-
ginal work is properly cited.

ported that nfvPPA associated with taupathy has overlapping
clinical features such as corticobasal degeneration (CBD) and
progressive supranuclear palsy (PSP) that may represent dif-
ferent points of a single disease spectrum.*” To the best of our
knowledge, there are only a few case reports on tau spectrum
disorder including nfvPPA, CBD, and PSP that have described
detailed changes of the clinical and laboratory changes based
on longitudinal follow-ups. Herein, we report a patient with
clinical course of nfvPPA, CBD, and PSP with initial clinical
presentation of a progressive speech disorder.

CASE REPORT

A 72-year-old man presented to neurocognitive behavior
center of Seoul National University Bundang Hospital in 2009
with a three-year history of progressive speech disorder. In
2006, he was a pastor of a church with initial symptom of inter-
mittent speech disorder while preaching. It was prominent es-
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pecially when he got agitated. The intermittent symptom pro-
gressed to slow speech in 2007. Therefore, he visited other
neurological clinics. Initial brain magnetic resonance imaging
(MRI) and neuropsychological test demonstrated no signifi-
cant abnormal findings. The initial impression was speech dis-
order due to psychic stress. In 2009, his symptoms were aggra-
vated. He was referred to our dementia center. His speech was
non-fluent, monotonous, and slow with word-finding difficul-
ties and intermittent paraphasia. He had a hard time with ini-
tiation of speech with relatively spared comprehension that
suggested an initial stage of non-fluent type of primary pro-
gressive aphasia. His basic neurological examination was nor-
mal. There was no definite problem in other cognitive func-
tions, daily activity, or emotion. The patient was right-handed.
He graduated from a graduate school. His past medical history
and familiar history were unremarkable. He had had a thyroid

Table 1. Neuropsychological tests results

operation thirty years before. He never smoked nor drank. At
an initial work up in 2007, routine laboratory evaluation and
brain MRI were normal. The Korean version of the mini-men-
tal state examination (K-MMSE) revealed a score of 28/30 in
another neurologic clinic. In 2009, the patient scored 23/30 on
the K-MMSE. Therefore, comprehensive neuropsychological
test (Table 1) was performed. He got lower scores, especially
on frontal executive function. Scores on stroop test color read-
ing, semantic word fluency, and phonemic word fluency all fell
below normal limits. His digit span, immediate recall, and de-
layed recall all declined. In language function, naming score
also declined with non-fluent spontaneous speech. Because of
this predominant language dysfunction, he was evaluated for
the Korean version of Western Aphasia Battery. His fluency
score was 18/20 points (91 percentile). He spoke without defi-
nite grammatical error. However, it was slow, effortful, and

Cognitive domain Neuropsychological tests

Results

2009.08

2010.11

Attention Digit span (forward, backward)
Language & related function Spontaneous speech
Auditory comprehension
Repetition
Naming (K-BNT)
Reading
Writing
Calculation
Finger naming
Right-left disorientation
Body part identification
Praxis: ideomotor
Memory
SVLT Immediate recall
Delayed recall
Recognition
RCFT Copy
Immediate recall
Delayed recall
Recognition
Frontal/executive function Motor impersistence
Contrasting program
Fist-edge-palm
Alternating square and triangle
Lulia loop
Semantic word fluency
Phonemic word fluency
Stroop test: word reading

Stroop test: color reading

4/3 (3.44/10.75 percentile)

Non-fluent

4/2 (3.44/1.92 percentile)

Non-fluent

Normal Normal

Normal Abnormal

44 (12.71 percentile) 41 (4.27 percentile)
Normal Normal

Normal Normal

Normal Abnormal

Normal Abnormal

Normal Normal

Normal Normal

Normal Abnormal

4+4+6=14 (3.84 percentile)

5+4+5=14 (3.84 percentile)

3 (8.23 percentile) 3 (8.23 percentile)

8 (38.16 percentile) 9 (55.54 percentile)
32 (37.16 percentile) 27 (1.25 percentile)
14 (23.27 percentile) 9 (9.51 percentile)

13 (28.43 percentile) 8 (7.93 percentile)

19 (46.41 percentile) 8 (66.64 percentile)
Normal Normal

Normal Normal

Abnormal Abnormal

Normal Normal

Normal Normal

12 (9.51 percentile) 8 (0.75 percentile)
Total 9 (4.65 percentile) Total 6 (3.36 percentile)
112/0 (>16 percentile) 71/0 (<16 percentile)

43/1 (0.07 percentile)

22/1 (0.01 percentile)

K-BNT: Korean version of Boston Naming Test, RCFT: Rey Complex Figure Test, SVLT: Seoul Verbal Learning Test.
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disrupted by intermittent phonemic paraphasia. His compre-
hension score was 9.5/10 points (94 percentile), which was
relatively better than fluency test. His repetition score was de-
creased to 9.4/10 points (81 percentile). He had difficulty in
repeating sentences with more than three phrases. His naming
score and Aphasia quotient score were 8.8/10 points (89 per-
centile) and 91.4 (91 percentile), respectively. He was not cl-
early categorized into any sub types of aphasia based on tax-
onomy"® at that point. Fluorodeoxyglucose positron emission
tomopraphy (FDG-PET) imaging demonstrated hypometabo-
lism in the left posterior frontal and temporal cortex as well as
left basal ganglia (Fig. 1A).

In 2010, his symptom progressed up to the degree with
much slower and non-fluent speech as well as prominent dys-

phasia and grammatical errors, whereas his comprehension
was relatively preserved. Besides those non-fluent aphasia sym-
ptoms, he also started to complain about progressive right hand
clumsiness. Subsequent neurologic examination showed ri-

Fig. 1. Fluorodeoxyglucose positron emission tomopraphy scan.
A Initial image demonstrating hypometabolism in the left posteri-
or frontal, temporal cortex, and left basal ganglia in 2009. B: Fol-
low-up image revealing hypometabolism in bilateral frontal, tem-
poral cortex, and basal ganglia in 2012.

gidity, mild bradykinesia at bilateral arms more predomi-
nantly on the right side without other parkinsonism such as
gait disturbance, resting tremor or postural instability, and
motor symptoms that were not improved at a daily dose of
carbidopa-levodopa 50 mg and 500 mg for more than one
year of medication. Brief cognitive test revealed abnormality
in fist-edge-palm test and alternating hand movement test as
well as ideomotor apraxia. At this stage, the possibility of CBD
was raised based on cortical and asymmetric extrapyramidal
dysfunction. On neuropsychological test, his frontal executive
function became more declined on semantic, phonemic word
fluency, stroop test color, and word reading tests. His ideomo-
tor praxis was abnormal. His score on Rey complex figure test
was significantly decreased (Table 1).

In 2011, he encountered postural instability with frequent
falling as well as much progressed aphasia with clumsiness of
the right hand. On neurological examination, his upward and
downward vertical saccades were impaired with intact oculo-
cephalic reflex implicating PSP.

In 2012, non-fluent aphasia became more pronounced that
his speech was very slow and effortful, consisting of just one or
two words sentences with impaired repetition, naming, read-
ing, and writing. However, his comprehension was still rela-
tively intact for words and simple sentences. Neurological ex-
amination revealed more prominent vertical gaze limitation,
horizontal hypometric saccadic, and smooth pursuit move-
ment. Motor symptoms became more prominent with asym-
metric bilateral limb rigidity, axial rigidity, severe bradykinesia,
and severe gait abnormality such as short-stepped and festi-
nating gait with frequent falls. Brain MRI revealed diffuse ce-
rebral atrophy with equivocal midbrain atrophy (Fig. 2). Fol-
low-up images of FDG-PET scan revealed progression of hy-

Fig. 2. Brain fluid attenuated inversion recovery image. A: Axial image demonstrating diffuse cerebral atrophy with subtle asymmetric atro-
phy in the left perisylvian area. B: Midsagittal image demonstrating equivocal midbrain atrophy.
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pometabolism in bilateral fronto-temporal cortex as well as
basal ganglia with predominance at the left side (Fig. 1B). At
this state, he was transferred to a rehabilitation hospital.

DISCUSSION

Tau protein is a neuronal microtubule-associated protein
localized in the axon. It plays an important role in the assem-
bly of tubulin monomers into microtubules to constitute the
neuronal microtubules network and maintain structures.’
They are translated from a single gene located on chromosome
17q21. Their expression is regulated by alternative mRNA
splicing mechanism. Six different isoforms of Tau exist in the
human adult brain. Alternative splicing of Exons 2 (E2), 3 (E3),
and 10 (E10) gives rise to six tau isoforms that differ in the
number (three or four) of tubulin-binding domains/repeats
(R).>'” Taupathies are a group of disorders with common ab-
normal accumulation of tau protein in the brain."" The relative
amount of each isoform can vary with certain diseases. In
Alzheimer’s disease, insoluble tau contains both 3R and 4R
isoforms, whereas 4R-tau isoforms are predominantly accu-
mulated in PSP or CBD or FTD whose clinical presentation
was described in our case.'” Previous studies have suggested
that there is considerable overlap in the clinical and patho-
logical features of PSP, CBD, and some forms of FTD. From
this point of view, these disorders should be viewed as part of
the same disease spectrum. Regarding clinical overlapping, so
many large scale epidemiologic studies have been conducted

Table 2. Clinical diagnosis of the patient

on the prevalence of FTD-PSP-CBD. A prospective cohort
study by Kertesz et al."” has described the clinical evolution
of FTD, which could shed light on such clinical overlapping.
When PPA was present at the initial clinical presentation (n=
22), nine of them evolved to CBD/PSP. If initial clinical pre-
sentation was CBD (n=4), all of them eventually progressed
to PPA syndrome within 4 to 6 months from disease onset.
When it comes to PSP as initial clinical syndrome (n=2), one
of them revealed PPA after 6 months. Although, the number
of patients was somewhat limited, it implicated that clinical
presentation could frequently overlap regardless of the initial
presentation. It has been reported that approximately 70% of
patients with nfvPPA were found in heterogeneous patholo-
gy of PSP or CBD."”

Clinical/functional performance

2006 2009 2010 2012 Time

Fig. 3. Clinical diagnostic spectrum of the patient across time. CBD:
corticobasal degeneration, nfvPPA: nonfluent/agrammatic primary
progressive aphasia, PSP: progressive supranuclear palsy.

Time 2009 2010 2011
Diagnosis Clinical diagnosis of nfvPPA Clinical diagnosis of CBD Clinical diagnosis of PSP
Source Gorno-Tempini et al., Neurology, 2011* Armstrong et al., Neurology, 2013" Litvan et al., Neurology, 1996'

Clinical criteria At least one
of the two
core features 2. Effortful, halting speech O

1. Agrammatism in (€]
for diagnosis language production
with inconsistent speech
sound errors and

distortions (apraxia

of speech)

Atleasttwo 1. Impaired comprehension X
of three of syntactically complex
features sentences

2. Spared single-word (¢}
comprehension

3. Spared object knowledge O

One of the
three features akinesia

One of the

three features

a) Limbrigidityor O  Vertical supranuclear palsy O

b) Limb dystonia X  Prominent postural ¢}
instability with falls in the

first years of disease onset

¢) Limb myoclonus X

d) Orobuccal or (@)
limb apraxia

e) Cortical sensory X
deficit

f) Alien limb X

phenomena

CBD: corticobasal degeneration, nfvPPA: nonfluent/agrammatic primary progressive aphasia, PSP: progressive supranuclear palsy.
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The nfvPPA is a progressive disorder with expressive lan-
guage dysfunction among classical subtypes of FTD. Accord-
ing to the diagnostic criteria of nfvPPA, at least one of the ag-
rammatism in language production or apraxia of speech must
be present.” In the case of our patient, language problem as
the dominant feature was present at the beginning of the dis-
ease process. His speech was non-fluent and effortful with in-
termittent paraphasia, whereas his comprehension was rela-
tively spared. Therefore, diagnosis for nfvPPA was acceptable.’
For an imaging-supported diagnosis, the case showed left pos-
terior frontal and insular hypometabolism on PET scan. As
time went by, motor symptoms such as mild rigidity and bra-
dykinesia without other parkinsonism appeared more signif-
icantly at the right extremity which was not improved with ad-
equate dose of levodopa. According to the Cambridge criteria,
these symptoms were included in the major criteria of motor
feature and in the minor criteria of cognitive features."* CBD
was considered as the clinical diagnosis at that stage. After ab-
out one year, the patient encountered postural instability with
frequent falling and vertical gaze palsy. These features (Fig. 3,
Table 2) appeared to be related to PSP."®

This case demonstrated the clinical course of a progressive
tau-pathologic disorder in a patient with speech difficulty at
the initial stage. Although this might not be an extremely rare
case, it illustrated an actual longitudinal progression of the
clinical, neuropsychological, and laboratory aspects of the dis-
ease with multiple follow-ups. Such illustrations are not so
frequently reported. This could help us understand the tau-
spectrum disorder and the substantial overlap of clinical fea-
tures among taupathies even in a single patient. These charac-
teristics of tau-spectrum disorder may lead clinician to make
different clinical diagnosis depending on when the clinician
actually examines the patient. Therefore, diagnosis could be
changed across time. We need to approach the tau spectrum
disorder with a variety of perspectives for its diagnosis and
management. In order to make a definite diagnosis, pathog-
nomonic findings such as astrocytic plaque for CBD or tufted
astrocytes for PSP should be present in pathologic study.' It is
not uncommon that there might be some discrepancy be-
tween clinical diagnosis and pathologic finding. Therefore, pa-
thologic studies are needed to confirm its diagnosis, especially
for patient with various clinical spectrum, although pathologic
studies are rarely performed in Korea. The findings of our case
were compared to those of previously reported ones with pa-
thologic confirmation showing similar clinical progression.
Although pathologic findings were diverse for either PSP or
CBD, neuroimaging findings had something in common: left
dominant dysfunction or atrophy in the perisylvian area (Ta-
ble 3). Despite of the clinical overlapping features, there is still

92 Dement Neurocogn Disord 2015;14(2):87-93

not enough evidence to explain that neurodegenerative taupa-
thies are one single disease. Hopefully, future research on dif-
ferent types of taupathies will lead to the development of diag-
nosing and treating method for patients with FTD, PSP, or CBD.
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