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ABSTRACT

ARTICLE HISTORY

A clinical syndrome with neuropsychiatric features of bvFTD without neuroimaging abnormalities and a
lack of decline is a phenocopy of bvFTD (phFTD). Growing evidence suggests that psychological,
psychiatric and environmental factors underlie phFTD. We describe a patient diagnosed with bvFTD
prior to the revision of the diagnostic guidelines of FTD. Repeated neuroimaging was normal and there
was no FTD pathology at autopsy, rejecting the diagnosis. We hypothesize on etiological factors that on
hindsight might have played a role. This case report contributes to the understanding of phFTD and adds
to the sparse literature of the postmortem assessment of phFTD.
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Introduction
Frontotemporal dementia (FTD) is a gradually progressive neu
rodegenerative disorder and the second most common cause
of early onset dementia (Ratnavalli et al., 2002; Rosso et al.,
2003). Its clinical variants include the behavioral variant (bvFTD,
the most prevalent form of FTD) as well as the semantic and
progressive nonfluent variants of primary progressive aphasia
(Gorno-Tempini et al., 2011; Onyike & Diehl-Schmid, 2013;
Rascovsky et al., 2011). BvFTD is characterized by early and
predominant presence of neuropsychiatric symptoms includ
ing apathy, stereotyped behavior, disinhibition, hyperorality,
loss of empathy, and typically executive dysfunction with rela
tive sparing of visual spatial functioning and memory (E.
Devenney et al., 2015; Piguet et al., 2011; Rascovsky et al.,
2011). Although the revised diagnostic criteria for possible and
probable behavioral variant frontotemporal dementia have
improved diagnostic accuracy, only few studies have addressed
the validity of possible bvFTD (Krudop et al., 2017; Vijverberg,
Wattjes et al., 2016). A syndrome presenting with the clinical
characteristics of bvFTD in the absence of the characteristic
frontotemporal neuroimaging abnormalities and clinical pro
gression, is now referred to as the behavioral variant FTD
phenocopy syndrome (phFTD) (Davies et al., 2006; Hornberger
et al., 2008) (Devenney et al., 2016; Gossink et al., 2016; Kipps
et al., 2010).
As patients with this syndrome fulfill the criteria of possible
bvFTD(Rascovsky et al., 2011), caution is warranted with respect
to the underlying nature of phFTD. In the majority of cases,
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neurodegenerative processes are not observed but symptoms
may instead be related to a combination of psychological,
environmental, and psychiatric factors such as relationship pro
blems, recent life events, and cluster C personality traits
(Devenney et al., 2016; Gossink et al., 2016). Generally, no single
primary psychiatric disorder has been identified to underlie the
phenocopy syndrome by itself, yet particularly mania in bipolar
disorder, major depression, schizophrenia and obsessive com
pulsive disorders can exhibit overlapping clinical symptoms as
well as neuroimaging findings including hypometabolism in
the frontal and temporal areas (Ducharme et al., 2020;
Vijverberg, Wattjes et al., 2016) (Kerssens et al., 2016; Krudop
et al., 2015; Lanata & Miller, 2016; Mendez & Perryman, 2002;
Pijnenburg et al., 2009) (Pose et al., 2013). Unfortunately, psy
chiatric misdiagnosis in bvFTD is common and occurs in 50% of
the cases (Woolley et al., 2011). However, only one postmortem
study has confirmed the non-neurodegenerative nature of
phFTD (Devenney et al., 2016). Caution must be taken since in
C9ORF72 mutation carriers, both an extremely long disease
course and the absence of abnormal neuroimaging has been
described (Devenney, Foxe et al., 2015; Foxe et al., 2018; Khan
et al., 2012; Llamas-Velasco et al., 2018; Suhonen et al., 2015).
From a clinical and management perspective, it is important to
establish a correct diagnosis and prognosis in these cases.
Neuropathological assessed phFTD cases are scarce yet
important for further understanding of the etiology and in
this manner complementary to clinical assessment (Valente
et al., 2019). The following case description confirms the
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absence of postmortem neurodegeneration fitting FTD in
a patient that for over 9 years fulfilled the criteria for (possible)
bvFTD with slowly progressive behavioral disturbances and
language difficulties reported by the spouse.

Case
A 57-year old male patient with a medical history of hyperten
sion came to our outpatient clinic after a visit to the emergency
room with temporary retrograde and antegrade amnesia, that
was interpreted as transient global amnesia (TGA). A follow-up
visit was planned to analyze his persistent complaints of mem
ory loss and attention deficits.
His spouse reported slowly progressive behavioral changes
including disinhibition such as reckless driving, making offen
sive comments in public, and laughing at inappropriate
moments. In addition, his spouse noticed that the patient
used the same words repeatedly and swapped the consonants
“r” and “l”. The patient stated that he was extremely concerned
and stressed since his wife had received a diagnosis of
a malignancy, although this was not in accordance with the
empathy perceived by his wife. Neurological examination
revealed no abnormalities, apart from a persistent glabella
reflex and a palmo-mental reflex, both considered to reflect
frontal release signs. To further exclude a neurodegenerative
cause, diagnostic work-up was expanded.
Two neuropsychological assessments were performed
within a period of six months, with the first one showing
executive deficits, whereas the repeated examination was
within the normal range. His brain magnetic resonance ima
ging (MRI), electroencephalogram (EEG), cerebrospinal fluid
(CSF) biomarker evaluation, and blood results were all normal.
The subjective cognitive decline was therefore interpreted as
resulting from psychological stress and the patient was referred
to a psychologist for treatment.
The psychologist described the patient as an increasingly
dependent, avoidant, tense man who could barely express his
feelings, with a passive coping strategy. The patient had rea
sonable awareness yet limited insight into illness. The intelli
gence coefficient (IQ) of the patient was low average (88),
measured with a verbal test. His spouse reported socially inade
quate behavior. The patient’s information was interpreted as
less reliable than the history provided by his spouse. Moreover,
the psychologist noted that the patient showed inflexibility in
his personality and that his dysfunctional thoughts were
increasingly rigid. Therefore, despite normal initial investiga
tions, an emerging neurodegenerative disease such as bvFTD
was suspected and this was the reason for keeping the patient
in follow up.
In the following years, according to the spouse, the patient
developed increasing behavioral problems in addition to disin
hibition, including compulsive/stereotypical behavior, addi
tional loss of empathy, and behaving childishly. His spouse
mentioned that he became more and more restless, by show
ing the compulsive urge to cycling every morning. He insisted
on cycling together with his spouse despite that she repeatedly
emphasized that she was unable to accompany due to recover
ing from treatment of her malignancy. Also, he was obsessively
taking 100–300 photographs of his 2-year-old grand-daughter

a day and persistently claiming to help his son with his house
hold, while the son expressed this was not wanted. Repeated
neuropsychological evaluation showed an initial improvement,
followed by a slight decline in executive functioning. Table 1
displays the raw scores of serial neuropsychological examina
tions, revealing inconsistent results. At this point, the patient
had trouble with systematically regaining information from his
semantic memory for instance, with naming objects. Due to the
remaining diagnostic uncertainty and to capture possible pro
gression throughout the follow ups, additional scans were
obtained.

Neuroimaging methods
There were six MRI scans available for this patient, which were
performed between 2000 and 2009 and acquired according to
standardized acquisition protocols including a 3D T1-weighted
structural MRI sequence on Siemens Impact (1 T, Magnetization
prepared rapid gradient echo (MPRAGE), coronal plane, repeti
tion time (TR) 15 ms, echo time (TE) 7 ms, inversion time (TI)
300 ms, flip angle (FA) 15°, voxel size 1 × 1 × 1.5 mm), Siemens
Vision (1 T, MPRAGE, coronal plane, TR 15 ms, TE 7 ms, FA 8°,
voxel size 0.98 × 0.98 × 1.5 mm), Siemens Sonata (1.5 T,
MPRAGE, coronal plane, TR 2700 ms, TE 3.97 ms, TI 950 ms,
FA 8°, voxel size 1 × 1 × 1.5 mm) or GE Signa (3 T, fast spoiled
gradient echo (FSPGR), sagittal plane, TR 8 ms, TE 3 ms, TI 450,
FA 12°, voxel size 0.98 × 0.98 × 1 mm) MRI scanners. In order to
assure maximum accuracy in the co-registration of all six avail
able MRI scans, we implemented statistical parametric mapping
(SPM) 12 (Wellcome Trust Centre for Neuroimaging, University
College London, London, UK) to create an average image to
which the six individual scans were co-registered. This average
image was then segmented into gray matter, white matter, and
CSF volumes, which were combined to obtain the total intra
cranial volume. A template image generated using DARTEL in
an independent control group of 121 amyloid-β negative, cog
nitively normal individuals (age 57.4 ± 8.9, 41% male)
(Tammewar et al., 2016) was used to align the average gray
matter image nonlinearly to a common space, which was then
spatially normalized to Montreal Neurological Institute (MNI)
space. Using the same normalization parameters of the average
image, the six individual scans were then also normalized. This
process yields gray matter density images that were used to
detect voxel-wise differences in gray matter volumes between
the patients scan and the control group using voxel-based
morphometry, while controlling for age, sex, intracranial
volume, and scanner. Additionally, we created Jacobian deter
minant maps using the average image, which indicate volu
metric change between all six scans and the average image.
The gray matter image of the average image was used to
multiply the Jacobian determinant map to create gray matter
volumes change maps for each of the six scans. We then
implemented a flexible factorial design in SPM12 to assess the
within-subject effect of time across the six available scans.
Significance for voxel-wise differences between the patient
scans and the control group, and the within-subject effect of
time, was set at p < 0.001, uncorrected.

Dec, 2000

10 (-0.4)
44”(-0.5)
33 (-0.7)
6 (-0.6)
29/30
23 (+0.4)
12/12
103” (-0.3)
23 (-0.7)
6 (-0.6)
(-)

May, 2000

11(+0.1)
33”(+0.5)

42 (+0.4)
6(-0.6)
29/30

17 (-0.8)
(-)

229” (-2.7)
(-)
3(-1.9)
(-)

(-)

81” (+0.5)
(-)
7(-0.1)

20(-0.2)
8/12

44 (+0.7)
7(-0.2)
28/30

10 (-0.4)
30” (+0.8)

Jan, 2002

(-)

137”(-1.1)
16(-1.4)
5(.1.0)

14 (-1.3)
11/12

38 (0.0)
7 (-0.2)
29/30

13 (+0.9)
39” (0.0)

Jan, 2003

(-)

111” (-0.3)
17 (-1.3)
7(-0.1)

16 (-1.0)
10/12

39 (+0.2)
9 (+0.6)
30/30

14 (+1.3)
36” (+0.4)

Dec, 2005

(-)

127”(-0.6)
5(-2.5)
4 (-0.1)

19(-0.4)
12/12

31 (-0.8)
0 (-2.9)
7/30

16 (+2.2)
54” (-0.9)

March, 2007

(-)

142” (-0.8)
15(-1.5)
4 (-1.5)

9(-2.3)
(-)

28(-1.1)
7 (-0.2)
27/30

12 (+0.5)
40” (+0.2)

April,2008

(-)

109” (0.0)
16 (-1.4)
6(-0.6)

18 (-0.6)
(-)

41 (+0.5)
9 (+0.6)
27/30

16 (+2.2)
38” (+0.3)

Nov, 2008

8/10

165” (-1.1)
(-)
4 (-1.5)

16 (-1.0)
11/12

44 (+0.9)
10 (+1.0)
28/30

13 (+0.9)
36” (+0.6)

March, 2010

7/10

95” (+0.6)
16 (-1.4)
3 (-1.9)

16 (-1.0)
12/12

48 (+1.5)
9 (+0.6)
29/30

13 (+0.9)
83” (-2.2)

March, 2011

7/10

86” (+0.9)
27(-0.3)
4 (-1.5)

15 (-1.0)
12/12

46 (+1.3)
9 (+0.6)
28/30

16 (+2.2)
36” (+0.7)

April, 2012

Abbreviations*: RAVLT Rey Auditory Verbal Learning Test | VAT Visual Association Test | VOSP Visual Object and Space Perception. Data represent raw test scores (z-score), or completion time in seconds(“), adjusted for age, sex and
education level. Test has not been conducted (-). Education level was classified as 3, using the Verhage system (Verhage, 1965) ranging from 1 (no or little education) to 7 (highest academic degree). The intelligence quotient (IQ)
was 88 (low average), measured with a verbal test. Abnormal scores are in bold, low average scores are in italics. Nota bene: scores are abnormal in the range of very low and low. Z-scores reflect: -2.9 till -2.1 = very low; -2.0 till
-1.4 = low; -1.3 till -0.7 = low average; -0.6 till +0.6 = average; +0.7 till +1.3 = high average; +1.4 till +1.9 = high; +2.0 till ≥2.3= very high.acut off = 26/30. bparaphasias were present throughout the entire diagnostic testing. ccut
off = 7/10.

Time, years
Attention, concentration
speed
Digit span forward extended
Trail Making test A
Episodic memory
RAVLT*
Encoding, total 5 trials
Delayed recall
Recognitiona
Semantic memory
& languageb
Category Fluency
Naming objects (VAT*)
Executive functions
Trail making test B
Letter Fluency (letter DAT, 1 minute)
Score Digit span backwards
Visuospatial functioning
VOSP - Dot countingc

Table 1. Serial neuropsychological examinations
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Results
Voxel-wise contrasts between each of the six available MRI
scans of the patient against the control group did not reveal
any statistical differences in gray matter volumes when adjust
ing for age, sex, intracranial volume and scanner. This indicates
that there was no significant atrophy present at any of the time
points. Furthermore, there was no effect of time on gray matter
volumes across the six available MRI scans, indicating that there
was no significant reductions in gray matter volumes (i.e. atro
phy) over time in this patient. Figure 1 displays raw serial MRI
results. Also, the [18F]-2-deoxy-2-fluoro-D-glucose (FDG) posi
tron-emission tomography (FDG-PET) scan of the brain scan
was normal.

Course
Based on slight decline on neuropsychological tests in addition
to the clinical characteristics, a clinical diagnosis of FTD was
made nonetheless, based on the prevailing clinical diagnostic
criteria at that time (Neary et al., 1998). Because of the atypical
slow progression, the patient was kept in follow up to monitor
the clinical course. Applying the revised diagnostic criteria of

Rascovsky et al., 2011 retrospectively the patient fulfilled the
criteria for possible bvFTD.
During follow up, in contrast to the lack of evident
progression on repeated neuroimaging and neuropsycholo
gical tests, the informant-based history provided by his
spouse and his son, mentioned further increase of beha
vioral disturbances consisting of apathy and uncontrolled
excessive eating, with a preference for sweet foods. The
level of reported progression could not be verified by the
physician.
At the second to last visit, the patient informed us that his
wife was deceased due to metastatic cancer. He imposed
slightly unaffected and to our surprise explained that he
lived independently without difficulties. Unfortunately, at
the last visit half a year later, the patient informed us about
his short life expectancy due to a recently discovered meta
static malignancy and therefore it was decided to end fol
low up.

Autopsy results
Twelve years have passed since the first report of change in
personality until the last follow up, during which time we

Figure 1. Serial MRI results. *Abbreviation: MRI: Magnetic resonance imaging (MRI). Overview of raw data of MRI scans of the brain which were performed between
2000 and 2009, including scanner type and age at time of performance. At visual inspection there is no progressive atrophy.

NEUROCASE

have followed the patient. At the time of initial assessment,
this case was interpreted as a very slowly progressive var
iant of frontotemporal dementia. Postmortem brain autopsy,
performed by the Netherlands Brain Bank, however
excluded frontotemporal lobe degeneration as an explana
tion for the clinical picture showing normal cellularity in the
frontal cortex and negative TDP-43, P62 (ubiquitin-related
protein), tau, and alpha-synuclein (Lewy bodies) staining in
various areas. Autopsy further pointed out that the tem
poral horns were slightly dilated and the amygdala was
relatively small, with microscopic amyloid plaques and tan
gles, with an A3 B2 C2 score fitting an intermediate score
for Alzheimer’s disease (AD) neuropathological change
(Montine et al., 2012). Figure 2 shows a section of brain
autopsy.

Multidisciplinary diagnosis
In a multidisciplinary evaluation the clinical picture of this case
was interpreted as the result of multiple factors influencing his
behavior and cognitive performance. Proposed factors of influ
ence were a low average IQ combined with the size and micro
scopic Alzheimer’s disease changes in the amygdala,
underlying personality traits (categorized within cluster C: avoi
dant, dependent, and obsessive-compulsive) with passive cop
ing strategy, and a tendency for somatization and impaired
mentalization capabilities or perhaps alexithymia.

5

Epilogue
The autopsy results were disclosed to the patients’ son and
daughter-in-law. In this last conversation, unexpected new
information was revealed: the daughter-in-law told us that
she was not surprised at all that the diagnosis of bvFTD had
been rejected. She indicated that the patient had come across
as having features typical for autism spectrum disorder includ
ing poor empathy, obsessive compulsive behavior and mental
rigidity, for as long as she knew him, although this had never
been evaluated.
Since there was a lack of clinical decline despite reported
progressive behavioral changes, MRI scans over nine years
remained normal and no FTD pathology was found in neuro
pathological assessment, on hindsight this case fulfilled the
definition of the bvFTD phencocopy syndrome.

Discussion
Here, we describe a well-documented case with 12 years of
follow-up, that turned out to fulfill the definition of phFTD,
caused by multiple factors. Repeated MRI scans and [18F]FDG
PET were normal and there were no FTD histopathological
changes. Whereas this patient received a bvFTD diagnosis dur
ing life (Neary et al., 1998), applying the current diagnostic
criteria would see him fulfill the criteria for possible bvFTD
(Rascovsky et al., 2011).

Figure 2. Neuropathological images of brain autopsy. *Abbreviations: ABC score; Amyloid βeta plaque score (A), Braak neurofibrillary tangles (NFT) (B), Consortium
to Establish a Registry for AD (CERAD) neuritic plaque score (C). Neuropathological examination revealed a A3 B2 C2 score fitting an intermediate score for Alzheimer’s
disease neuropathological change (Thal et al., 2002). A. Hematoxylin and eosin staining (HE) of second frontal gyrus displaying normal cellularity B Amyloid beta
staining of hippocampus, Cornu Ammonis (CA) area 4, showing amyloid plaques Thal phase 4 out of 5 (A3)C AT8 staining of transentorhinal cortex, showing moderate
presence of phosphorylated tau (NFT stage 2 (B2) as tangles (example thin arrow); neuropil threads (thick arrow) and as neuritic plaques (example arrow head).
D Negative TDP-43 staining of second frontal gyrus.

6

M.-P. E. VAN ENGELEN ET AL.

A longitudinal study showed that approximately half of
patients with possible bvFTD convert to probable bvFTD within
5 years and the majority of these converters carries a C9ORF72
repeat expansion (Devenney, Bartley et al., 2015). On the other
hand, possible bvFTD cases that fulfill the definition of phFTD
generally don’t progress into probable bvFTD over very long
periods of time, suggesting a non-neurodegenerative cause
(Devenney, Bartley et al., 2015). Since knowledge about the
possibility of an exceptional slow bvFTD disease course in
C9ORF72 mutation carriers was not available at the time (Khan
et al., 2012), no genetic screening was performed. Based on the
postmortem evaluation, however, we can state that our patient
was unlikely to be a C9ORF72 mutation carrier, given the
absence of the typical TDP-43 pathology.
In this study, it is conceivable that psychiatric traits con
tributed in the development of phFTD. Psychological evalua
tion showed avoidant, dependent, and obsessive-compulsive
personality traits with passive coping strategy and
a tendency for somatization and impaired mentalization cap
abilities or perhaps alexithymia. Also, limitations in social
functioning (also referred to as impaired social cognition (Le
Bouc et al., 2012; Losh et al., 2009), mental rigidity and poor
empathy were reported. These features can be interpreted as
traits of autism spectrum disorder (ASD), and/or cluster
C personality traits (Association, 2013), respectively. The
daughter-in-law confirmed that the poor empathy, obsessive
compulsive behavior and mental rigidity had been present
for a long period of time, contrasting the progression
reported by the patient’s spouse. Since disturbed social cog
nition is a shared core feature of ASD with bvFTD (Gregory
et al., 2002; Keane et al., 2002; Rosen et al., 2004), the disease
onset, disease course and neuroimaging findings might be
helpful in distinguishing bvFTD from both autism and preex
istent personality traits. In this respect, an additional infor
mant-based history, which has previously been proven to be
valuable (Gossink, 2018), might have pointed in the direction
of ASD or cluster C personality traits earlier in the diagnostic
trajectory, especially by providing confirmation of the longterm existence of pervasive or personality features. Also, the
presence of relational problems or recent life events, apart
from the wife’s malignancy, remained unknown, whereas
both can be a risk factor for development of phFTD
(Gossink et al., 2016). In addition, the patient experienced
emotional distress, whereas in bvFTD this is generally absent
and instead patients display emotional blunting (Ducharme
et al., 2019). Both could have been clues for an underlying
psychiatric condition.
Physical examination revealed frontal release signs includ
ing a persistent glabella and palmo-mental reflex, which are
usually not present in phFTD (Devenney, Bartley et al., 2015).
Although frontal release signs might indicate diffuse frontal
lobe damage, in many cases it appears to be an unspecific
finding (Owen & Mulley, 2002).
Regarding neuropsychological testing, various abnormal
ities were seen in the executive and language domains, the
latter consisting of difficulties in naming objects and parapha
sias, which were considered suggestive of bvFTD. On the other
hand, the inconsistencies in longitudinal test results plead
against a neurodegenerative cause and might be related to

a low average IQ and attentional impairments. However, multi
ple impairments in multiple domains have been described in
various psychiatric conditions (Crane & Goddard, 2008; Gaigg
et al., 2014) (Heinrichs & Zakzanis, 1998; Krabbendam et al.,
2005). Also, in phFTD various cognitive deficits are reported,
such as source memory deficits and lower Mini Mental State
Exam (MMSE) scores compared to healthy controls. These def
icits might be attributable to attention deficits and work pace,
influencing other test scores (Irish et al., 2012; Valente et al.,
2019).
Remarkably, after decease of his spouse the patient was fully
independent in activities of daily living (ADL), which is unlikely
in case of bvFTD (E Mioshi & Hodges, 2009; Eneida Mioshi et al.,
2009). Also, this case concerned a male patient. Interestingly,
there is an impressive imbalance toward male patients in the
phFTD compared to bvFTD, which is yet unexplained (Valente
et al., 2019).
In this case report, neuroimaging revealed no relevant
progression of atrophy on the MRI scan or hypometabolism
on the [18]FDG-PET scan in the frontal or temporal areas. Yet,
a diagnosis of bvFTD was initially made on prevailing clinical
criteria (Neary et al., 1998), whereas nowadays frontotemporal
abnormalities on neuroimaging are required to meet the
criteria of probable bvFTD (Rascovsky et al., 2011). The diag
nostic accuracy of bvFTD has clearly increased over the last
decade with the application of the revised diagnostic criteria
(Scarioni et al., 2020). In a group of patients presenting with
late-onset behavioral change, the specificity of the consensus
criteria for possible bvFTD was only 27%, whereas adding the
neuroimaging criterion increased specificity to 82%
(Vijverberg, Dols et al., 2016). The low specificity of the possi
ble bvFTD diagnosis seems especially relevant when the dif
ferential diagnosis is psychiatric or multifactorial
psychological, as was the case in the described patient
(Vijverberg, Wattjes et al., 2016). Also, more recent findings
show the high negative predictive value of the[18]FDG-PET
scan for bvFTD, indicating that a normal [18]FDG-PET scan
makes a bvFTD diagnosis very unlikely (Vijverberg, Wattjes
et al., 2016).
On postmortem examination, a relatively small amygdala
with microscopic amyloid plaques and tangles was found. It
remains unknown if the small amygdalar size is secondary or
preexistent to the neuropathological changes. Interestingly,
previous studies have reported a reduction of volume of the
amygdala in autism spectrum disorders and other psychiatric
disorders like depression (Burke et al., 2011). A small amyg
dala is also associated with impaired social cognition
(Aylward et al., 1999; Herrington et al., 2017; Nacewicz
et al., 2006). Perhaps, in our patient the long-standing beha
vioral traits of impaired social cognition including poor
empathy might be related to a preexistent small amygdalar
size and the later coarsening of impaired social cognition is
related to the additional evolvement of local neuropatholo
gical changes in the amygdala.
Due to absence of progression, pathology reports in the
phFTD are sparse. Our case report adds to the literature by
describing a phFTD with long-term follow-up and available
autopsy with lack of histopathological changes consistent
with FTD. A recent review reported only four cases of the

NEUROCASE

phFTD with postmortem neuropathological assessment
(Valente et al., 2019). These revealed no FTD pathological
abnormalities in 2 cases (Devenney et al., 2016) and
Frontotemporal Lobar Degeneration (FTLD) with ubiquitin
positive inclusions in 2 cases (Brodtmann et al., 2013;
Mattsson et al., 2008). Since in one of the latter cases no
additional stainings were reported (Mattsson et al., 2008),
C9ORF72 mutation carriership remains a possibility here.
The etiology in this phFTD case can most plausibly be
explained by the combination of a low average IQ, psychiatric
traits of ASD and/or personality cluster C with passive coping
strategy and a tendency for somatization and the size and
neuropathological changes in the amygdala.
This case contributes to identification of the clinical picture
of phFTD and highlights the diagnostic challenge of distin
guishing it from bvFTD. Early identification of the phFTD is
important from both clinical perspectives and management of
care, as psychological and psychiatric causes can be treated
contrary to bvFTD. Also, patient and relatives must be informed
of the right diagnosis and prognosis. Further, accurate selection
of bvFTD patients is highly important in future clinical trials.
Our case report provides progressive insight into the challen
ging diagnostic process of reported behavioral change and there
fore supports the diagnostic approach to distinguish possible
bvFTD from probable bvFTD to obtain higher diagnostic accuracy.
In the case of possible bvFTD, we advocate a multidisciplinary
approach by a neurologist and a psychiatrist, at least a second
informant-based history, determination of C9ORF72 repeat num
ber, and longtime follow up for the monitoring of progression in
which the possibility of the phFTD is considered.
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