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Abstract

The frontal variant of Alzheimer’s dis-
ease (fv-AD) has been described in patients
with prominent behavioral or executive
dysfunctions. Subsequently, the spectrum of
frontal variant Alzheimer’s disease has been
enlarged to comprise patients with early
personality and behavioral changes includ-
ing disinhibition, apathy or compulsiveness. 

We describe the case of a patient with a
history of memory loss and behavioral
changes. The neuropsychological profile
overlapped with the presence of behavioral
disorders such as marked apathy, disinhibi-
tion, hostile behavior, agitation, irritability
and hyperorality. 

The results of the neuropsychological
examination leaned towards a diagnosis of
frontotemporal circuit functional impair-
ment, however, the 18-FDG PET study
demonstrated a moderate-to-severe impair-
ment in the bilateral parietal regions.

On the basis of the neuropsychological
profile and 18-FDG PET imaging, a diagno-
sis of a probable fv-AD was made, the
patient started oral rivastigmine 3 mg/daily
and subsequent assessments showed only
modest worsening in the cognitive profile
and a moderate improvement in behavioral
symptoms.

Case Report

We report on the case of a 56-year-old
man with a history of behavioral disorders
and memory loss. In the report, we investi-
gate the differential diagnosis between the
behavioral variant of frontotemporal
dementia (bv-FTD) and the frontal variant
of Alzheimer’s disease.

A 56-year-old male patient was admit-
ted to our Centre for Dementia and
Cognitive Disorders in September 2015. No
relevant diseases were present in the clini-
cal history of the patient and no family his-
tory of neurodegenerative or psychiatric
diseases was reported. Two years before our

visit the patient began to experience memo-
ry loss, spatial disorientation, behavioral
changes, irritability and severe apathy.
Disorders of social behavior and impaired
executive functions were prominent and the
patient lost his job as a truck driver. Before
admittance to our Centre the patient under-
went a psychiatric assessment and a neu-
ropsychological examination. As a result,
therapy with haloperidol 1 mg/die was pre-
scribed without, however, any significant
clinical improvement.

During the medical examination at our
Center the patient was aggressive towards
his wife, demonstrating marked irritability
often with an altered tone of voice, along-
side sudden outbursts of anger during which
he would suddenly get out of his chair and
leave the room. 

The neurological examination was nor-
mal. Blood examination revealed a moderate
hyperhomocysteinemia (17.9 μmol/L). The
patient then had a magnetic resonance imag-
ing (MRI) scan (Figure 1) that showed no
signal alterations in brain tissue and no atro-
phy in the cortical or subcortical structures.

During the neuropsychological evalua-
tion the patient proved lucid, conscious only
of his memory disorders. Furthermore, his
behavior was not completely suitable to the
context in which he found himself: he tried
to collude with the examiner by being over-
ly friendly.

His spontaneous speech was fluent and
well organized from a syntactic grammati-
cal point of view. His level of oral under-
standing of spoken language was main-
tained. A frequent tendency to ramble and to
repeat content already expressed was
observed. He looked well oriented.

The neuropsychological examination
showed deficits in memory with perform-
ances on Rey auditory verbal learning test
under the cut-off values (RAVLT-IR =24.2
with normal values >28.53, and RAVLT-DR
=0.6, with normal value >4.69); the short
story test also showed a memory deficit.

The frontal assessment battery (FAB)
showed pathological executive functions.
The constructional praxis test was also
abnormal with design copying under the
cut-off value. 

Tests measuring attention, phonemic
and sematic verbal fluency were normal.

Overall neuropsychological tests
showed cognitive deficits in the amnesic
domain, in executive functions and con-
structional apraxia. 

The above described neuropsychologi-
cal profile overlapped with the presence of
behavioral disorders such as marked apathy,
disinhibition, hostile behavior, agitation,
irritability and hyperorality as evidenced by
the neuropsychiatric inventory scale (NPI). 

Taken together, the results of the neu-
ropsychological examination leaned
towards a diagnosis of frontotemporal cir-
cuit functional impairment. According to
current clinical criteria, a diagnosis of pos-
sible bv-FTB could be made in agreement
with the neuropsychological and psychiatric
profile that we found.1

However, given that the typical imaging
pattern of frontotemporal brain atrophy was
absent and so as to gain a better definition
of the case, the patient underwent further
investigation.

The 18-FDG PET study demonstrated a
moderate-to-severe impairment in the bilat-
eral parietal regions, with slight prevalence
on the right; a mild deficit in glucose meta-
bolic activity was also found in the posteri-
or cingulate and in the frontal and temporal
bilateral lobes (Figures 2 and 3).

A cerebrospinal fluid (CSF) sample to
measure biomarkers was obtained. The CSF
profile was fairly normal, with amyloid β-
42 of 605 ng/L, total Tau 503 ng/L, p-Tau
67 ng/L and Aβ42/p-Tau ratio 9.0. 

On the basis of the neuropsychological
profile and 18-FDG PET imaging, a diagno-
sis of a frontal probable variant of
Alzheimer’s disease (fv-AD) was made,
notwithstanding the CSF profile which was
only weakly positive with respect to the Tau
and the structural neuroimaging findings on
MRI. 
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In January 2016 the patient started oral
rivastigmine 3 mg/daily and assessments
performed in March and November 2016
and May 2017 showed only modest worsen-
ing in the cognitive profile and a moderate
improvement in behavioral symptoms. 

Discussion

The fv-AD has been described in
patients with prominent behavioral or exec-
utive dysfunctions produced by the charac-
teristic Alzheimer’s disease pathology.

The term of frontal variant of
Alzheimer’s disease was formerly conceptu-
alized by Johnson et al.2 in patients with
early and predominant executive dysfunction
bearing the classic hallmarks of AD patholo-
gy, namely amyloid plaque and neurofibril-
lary tangle. Subsequently, the spectrum of
frontal variant Alzheimer’s disease has been
enlarged to comprise patients with early per-
sonality and behavioral changes including
disinhibition, apathy or compulsiveness.

On a general level, it is worth noting that
the clinical presentation of frontal variant
Alzheimer’s disease may imitate that of
behavioral variant frontotemporal dementia
(bv-FTD). The clinical overlap between
these two conditions is highlighted by the
observation that a proportion ranging from
10 to 40% of patients diagnosed with behav-
ioral variant FTD are found to have AD-like
pathology on post-mortem examination3,4

and positive amyloid PET imaging.5,6

We suggest that the distinguishing find-
ings of our case, namely the lack of temporal
atrophy on MRI neuroimaging and the not
overwhelming CSF profile may possibly be
related to the relative youth of our patient. 

Of note, late-onset (LOAD) and early-
onset (EOAD) Alzheimer’s disease affect a
variety of neural systems likely reflecting
partially different clinical and pathological
entities. In these terms, several lines of evi-
dence demonstrate that the classic hallmark
of LOAD, namely medial temporal lobe
atrophy, is not frequently found in EOAD
patients.7 Furthermore, patients with non-
temporal AD subtype have a distinct clini-
cal phenotype regarding their cognitive
deficit profile with prominent dysfunctions
in attention, visuospatial, and frontal-execu-
tive domains when compared to the classic
AD phenotype. Imaging studies on cortical
thickness support the notion that younger
AD patients with non-hippocampal neu-
ropsychological profiles present a different
pattern of cortical involution involving pari-
etal lobes rather than temporal regions.8

Although neuropathological evidence
indicates that EOAD and LOAD have the

same features and represent a continuum of
the same pathological processes, the differ-
ences between EOAD and LOAD are
reported also in metabolic studies. Indeed,

EOAD patients present a singular 18F-FDG
PET imaging pattern with hypometabolism
of the mesial temporal and parietal lobes
(i.e., precuneus, lateral parietal and occipi-
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Figure 1. T2 FLAIR MRI. No signal alter-
ations in brain tissue and no atrophy in the
cortical or subcortical structures.

Figure 2. Axial 18-FDG PET scan.
Moderate-to-severe impairment in the
bilateral parietal regions, with slight preva-
lence on the right; a mild deficit in glucose
metabolic activity was also found in the
posterior cingulate (arrow).

Figure 3. Coronal 18-FDG PET scan. Moderate-to-severe impairment in the bilateral
parietal regions, with slight prevalence on the right; a mild deficit was also found in the
frontal and temporal bilateral lobes.
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tal brain regions) and relative sparing of
hippocampal structures with respect to
LOAD. In addition, EOAD patients tend to
have a more aggressive rate of progression
with a shorter duration of the disease than
LOAD patients.

FDG-PET also demonstrate a different
profile in early vs late-onset AD with
respect to the neuropsychological profile.9

In particular, EOAD patients that display
worse executive functions, present greater
hypometabolism in the parietal regions,
whereas LOAD patients with worse memo-
ry performance have greater hypometabo-
lism in inferior frontotemporal regions. 

Finally, there is evidence suggesting that
CSF in AD-like conditions show similar pro-
files, confirming the usefulness of CSF test-
ing in terms of differential diagnosis.10 In
particular, the core diagnostic proteins for
AD, namely amyloid-β42, total Tau and p-
Tau, present poor predictive power for other
conditions such as FTD. According to evi-
dence from a variety of sources, the sensitiv-
ity of amyloid 42 is estimated at about 67%,
which means that one third of the patients
would not be identified.11

Furthermore, there is consistent variabil-
ity in the methods used to collect and analyze
CSF, leading to partially conflicting results.12

Conclusions

The clinical presentation of frontal vari-
ant Alzheimer’s disease may imitate that of

behavioral variant frontotemporal dementia
(bv-FTD).

It is worth considering that bv-FTD and
frontal variant Alzheimer disease (fv-AD)
may present an important clinical overlap.
In such conditions, no one single biomarker
is diagnostic and interpretation of the
results should always be made in the con-
text of the single case in analysis.12
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