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Abstract. We rediscovered a phenotype of AD known in the early 1900s as presbyophrenia, but then forgotten, and renamed
as confabulation-misidentification phenotype. The phenotype includes diencephalic amnesia whose prototype is Korsakoff
syndrome. The main features are anterograde and retrograde amnesia with marked disorientation and confabulation, executive
impairments, reduced insight and attention deficits, misidentification, minor hallucination and other delusions, behavioral
disturbances, and early anxiety. In this article, we summarize what we have discovered about the new phenotype and what is
still missing to confirm this diencephalic variant of AD.
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INTRODUCTION

In two previous articles, we presented a single
case [1] and a cohort study of seventeen patients
[2] diagnosed with biomarkers-confirmed AD who
had the same novel clinical phenotype. Actually, a
very similar dementia phenotype was already known
in the early 20th century and was named pres-
byophrenia [3–5], but it began to go unmentioned
from the 1920s onward [3, 4]. The main features
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of presbyophrenia were memory deficits, confabu-
lation and disorientation associated with delusional
misidentification, hyperactivity, euphoria or irritabil-
ity, frank mania in some cases, and preserved social
conducts [3–5]. Therefore, it seems that we have
rediscovered a presbyophrenic-like phenotype, that
we called confabulation-misidentification phenotype
(CM-phenotype) according to its two most salient
features [2].

In this article we summarize the main findings col-
lected about this possible new presentation of AD
(CM-AD). The aim is twofold: 1) to provide clini-
cians with a description of the CM-phenotype so as
to timely guide them in further effective case identifi-
cation and differential diagnosis; 2) to highlight what
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is still missing to substantiate the concept of a new
diencephalic variant of AD.

SYNDROME

The CM-phenotype is a primarily amnesic syn-
drome, but the features of amnesia are different from
classical amnesia in ADs (CA-AD) [2]. CM-ADs
also invariably present at onset with recent mem-
ory disturbances, as in the CA-phenotype, but recent
memory difficulties are immediately associated with
confabulations, retrograde memory difficulties, and
finally with marked disorientation especially tem-
poral in early stages, and also topographical in
more later stages. In particular, confabulation is
one of the two core clinical features of the pheno-
type together with misidentification. Frequently, it
occurs as spontaneous confabulations reported by rel-
atives in addition to provoked confabulations that
emerge during testing. In some patients, sponta-
neous confabulation is even the first symptom of the
whole clinical picture [1]. The cognitive picture at
early stages is also characterized by impairment of
executive functions, reduction of insight, and atten-
tion deficits, in some cases associated with mild
psychomotor slowness and fluctuations. Language
and praxis impairments are also present, especially
at intermediate stages. Conversely, visuoperceptive
and visuospatial-visuoconstructive deficits are not
present in the early stages and are not salient features
in more advanced stages.

Behavioral disturbances mostly occur at mild-to-
moderate and moderate dementia stages in CM-AD,
however, some of them start early in some patients
[1, 2]. More in detail, we described a main cluster
of psychotic features [2], mostly characterized by
misidentification. Misidentification is less frequent
than confabulation and is common especially from
intermediate stages on. However, it could emerge
early in some patients. Moreover, it has been iden-
tified as the first symptom in one patient [2]. The
cluster is also characterized by other delusions and
hallucinations, that are common at mild-to-moderate
stages. However, delusions are unstructured, and hal-
lucinations are always sporadic, usually not severe,
and sometimes comparable to illusions or misinter-
pretations. Finally, feeling of presence is rare [2].

A second noteworthy cluster of behavioral
disorders includes some features of hyperactivity-
disinhibition syndrome. Considering a progression
from early to more advanced stages, the clus-

ter is characterized by mild logorrhea and verbal
distractibility, mild euphoria/fatuity and social dis-
inhibition, irritability and aggression, agitation, and
finally hyperphagia [2].

The CM-phenotype also exhibits relevant fea-
tures of adynamic syndrome, particularly apathy.
In addition, sleep disorders, including nocturnal
hyperactivity and wandering, are present from the
mild-to-moderate stages. Finally, both anxiety and
depression are common from the mild-to-moderate
stages of dementia. However, anxiety seems more
frequent than depression in the early stages [2]. In
Table 1 we summarize the main clinical features of
the CM-phenotype.

NEUROANATOMICAL SUBSTRATE

In a previous study, we found that AD patients with
the CM-phenotype show anterior temporal, fronto-
insular, and temporomesial atrophy in the early stages
[2]. In addition, our preliminary data suggest that
CM-ADs may show greater atrophy in some right
anterior areas (e.g., fronto-insular) than CA-ADs
[2]. This finding is in line with previous studies
of neurological patients with delusional misiden-
tification syndromes who had predominantly right
brain damage [6], and with studies of AD patients
with delusions who presented right prefrontal cor-
tex hypometabolism [7]. Our previous studies also
suggest that CM-ADs have less atrophy in some
posterior areas (i.e., parietal, dorso-parietal, and pre-
cuneus) compared with CA-ADs, coherently with
the absence of early major visuoperceptive, visu-
ospatial, and apraxic deficits [2]. At FDG-PET scan
CM-ADs show reduced cortical temporo-parietal,
focal temporal, and frequently temporo-mesial glu-
cose hypometabolism [2]. In addition, CM-ADs show
more frequently symmetrical hypometabolism than
CA-ADs, whereas CA-ADs often show asymmet-
ric temporal hypometabolism with greater left than
right. This finding is in line with the higher frequency
of language deficits and depression in CA-AD than
in CM-AD in the early stages [2]. Unfortunately,
our FDG-PET study did not confirm asymmetri-
cal right-sided involvement in some anterior regions
as suggested by the atrophy study [2]. Regarding
cerebral vascularity, CM-ADs show mild vascular
burden both periventricular (PV) and considering
white matter hyperintensities (WMH) similar to those
of CA-AD [2].
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Table 1
Cognitive and behavioral features of the possible CM-phenotype of AD

Feature Stage Some characteristics

Confabulation Early* (it can be the first
symptom in some
patients)

Both spontaneous and provoked
confabulation

Misidentification Early OR Intermediate§
(It can be the first
symptom in some
patients)

Misidentification often included multiple
concurrent manifestations in the same
patient (e.g.: persons, places, TV celebrities,
animals).

Anterograde amnesia Early
Retrograde amnesia Early More confusions, errors in dating and

transpositions than lacunas
Temporal disorientation Early
Topographical
disorientation

Early OR Intermediate

Executive impairment Early
Reduction of insight Early
Attention deficits Early
Other delusions Early OR intermediate Themes were overall theft, persecution and

jealousy.
Not recurrent
hallucination

Early OR intermediate – The content is generally not familiar
persons (e.g.: a girl, some children,
unspecified neighbors) and small animals.
– Both visual and auditory (e.g.: voices of
persons, rumors outside the house door, the
telephone ring).
– It seemed occur equally during the night
and day.

Hyperactivity Early OR intermediate
Hyperfagia Intermediate and later
Irritability/aggression Early OR intermediate
Logorrhea/verbal
distractibility

Early

Euphoria/fatuity (mild) Early
Social disinhition (mild) Early
Apathy Early OR intermediate
Nocturnal
hyperactivity/wandering

Early OR intermediate

Anxiety Early
Depression Early OR intermediate

*Early: MCI (CDR = 0.5) and/or mild dementia (CDR = 1). §Intermediate: mild-to-moderate (CDR between
1-2) and/or moderate dementia (CDR = 2). Later stages: >moderate dementia (CDR > 2).

ETIOLOGY

Patients with the CM-phenotype were frequently
found to carry APOE ε4, most of them ε3/ε4 [2].
Moreover, the percentage of patients carrying ε4 was
higher in the group of CM-ADs than in the CA-ADs
[2]. In addition, all patients had a picture of amyloid-
� (A�), tau and phospho-tau concentrations in CSF
compatible with a diagnosis of AD [1, 2]. Further-
more, no difference in biomarkers was found between
patients with CM- and CA-AD [2]. In Table 2 we
report the main differences between the CA- and
CM-phenotype found in our previous studies [1, 2].
Table 3 shows the syndromes of some degenerative
and nondegenerative diseases that we believe may

overlap with the CM-phenotype when differential
diagnosis is performed.

DISCUSSION

Is the CM-phenotype really a syndrome?

In two previous articles, we described a small
group of patients diagnosed with biomarker-
supported AD who had a common set of cognitive
and behavioral features that we termed the CM-
phenotype [1, 2]. These data are not sufficient to
determine whether the CM-phenotype should be
considered a variant of AD, rather than simply a
description of a set of patients with AD who differ
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Table 2
Main differences on cognitive, behavioral, APOE genotype and brain imaging emerged between confabulation-misidentification (CM)- and

classical amnesic (CA)-phenotype of AD in the early stages (i.e., MCI and mild dementia)

Cognitive features Behavioral features Other features

CM>CA spontaneous confabulation* behavioral disturbances total
(NPI)*

Total APOE ε4 carriers

provoked confabulation* misidentification* more right frontoinsular
atrophy at MRI than HCs*

retrograde memory deficits other delusion* bilateral [18F]-FDG-PET
hypometabolism

temporal disorientation* hallucination* medial temporal
[18F]-FDG-PET
hypometabolism

topographical disorientation aggression
executive function deficits social disinhibition*
attention deficits hyperactive-disinhibition signs
reduction of insight* logorrhea*

apathy

CM=CA insidious onset cardiovascular risk factors
progressive course family history of dementia
rate of worsening age of onset (72-73 years)
amnesia as first symptom M/F percentage
time from onset to first visit degree of education
(about 30 months) manual dominance
MMSE score normal NE
cognitive tests scores ADL score

IADL score

CA>CM language deficits depression APOE ε3/ε3 carriers
visuoconstructional impairment
(Rey-Osterrieth figure copy)

more right parietal, bilateral
dorsal parietal and bilateral
precuneus atrophy at MRI than
HC*
asymmetric left > right
[18F]-FDG-PET
hypometabolism

*Indicates statistically significant differences. Abbreviations: NPI = Neuropsychiatric Inventory; APOE = apolipoprotein-E; HC = healthy
controls; MRI = magnetic resonance imaging; [18F]-FDG-PET=18F-fluorodeoxyglucose-positron emission tomography; MMSE = mini-
mental-state-examination; NE = neurological examination; ADL = activities of daily living; IADL = instrumental activities of daily living.

slightly from the typical phenotype. There are at least
three reasons for this null result.

First, to support that the CM-phenotype can be
described as a syndrome it is necessary that symptoms
occur in association, as we described in previ-
ous works [1, 2]. Coherently, some studies found
that confabulations in AD are often associated with
delusions [8, 9] or delusions and aggression [10],
consistent with the symptoms’ cluster of the CM phe-
notype. Moreover, some studies on patients with AD
who show psychotic symptoms, by applying factor
and cluster analyses to behavioral data, identified a
misidentification subtype that is well distinguished
from a paranoid subtype and a nonpsychotic sub-
type [11, 12]. The misidentification subtype is
characterized by misidentifications, misidentification
delusions, and hallucinations exactly as in the case of
CM-phenotype [11, 12]. Finally, the association of

the CM-phenotype symptoms was well known in the
early 1900s as presbyophrenia [3–5].

Second, to support the existence of the CM-
phenotype it is necessary that it is clearly
distinguished from the classical phenotype and does
not show only small variations from it. In this regard,
the most salient symptoms of the CM-phenotype, i.e.,
confabulation and misidentification, are also consid-
ered relatively common in typical AD. This overlap
may undermine the existence of the CM-phenotype
as a distinct syndrome. However, especially consid-
ering confabulation there are important differences in
the manifestation of this symptom between CM- and
CA-phenotype, concerning the time of onset, the type
of confabulation, and their content. Indeed, confab-
ulations in classical AD become more frequent with
the progression of dementia [13], from infrequent at
the early stages [13–15] to relatively more frequent at



C. Abbate et al. / Diencephalic Variant of AD 963

Table 3
Differential diagnosis. Possible distinguishing features and overlaps of the CM phenotype with other similar syndromes of AD and other

neurodegenerative and non-neurodegenerative diseases

Distinguishing features Main overlaps with CM-phenotype

Frontal behavioral/dysexecutive
variant of AD [71]

– EOAD (especially behavioral variant)
– not retrograde amnesia
– not disorientation

– executive impairment
– reduction of insight
– attention deficits
– hyperactive– disinhibition syndrome
– akinetic-apathetic syndrome

DLB syndrome [72] – early visuocostrunctional impairment
– early visuospatial impairment
– extrapyramidal syndrome
– REM-behavior-disorders (RBD)
– hypersomnia
– marked fluctuations
– severe neuroleptic sensitivity

– misidentification
– confabulation
– hallucination
– executive impairment
– reduction of insight
– attention deficits
– other delusions

Behavioral variant FTD [73] – onset before 65 years
– not anterograde amnesia
– not retrograde amnesia
– not disorientation
– not hallucination

– executive impairment
– reduction of insight
– attention deficits
– hyperactive-disinhibition syndrome
– akinetic-apathetic syndrome

Korsakoff syndrome [28, 29] -peripheral neuropathy
– history of alcoholism
– cerebellar symptoms

-anterograde amnesia
– retrograde amnesia
– disorientation
– confabulation
– executive impairment
– reduction of insight
– attention deficits
– hyperactive-disinhibition syndrome
– akinetic-apathetic syndrome

Hyperactive delirium [74] -sudden onset
– reversible
– waxing and waning
– alteration in consciousness

-anterograde amnesia
– retrograde amnesia
– disorientation
– confabulation
– executive impairment
– reduction of insight
– attention deficits
– misidentification
– other delusion– hallucination
– hyperactive-disinhibition syndrome

Limbic encephalitis [75, 76] – subacute onset
– seizures
– abnormalities on T2-weighted MRI
imaging (MTL)
– altered consciousness
– EEG abnormalities (temporal lobes)
– movement disorders
– autonomic dysfunctions

– amnesia
– executive impairments
– attention deficits (confusion)
– neuropsychiatric manifestations
– behavioral disturbances
– affective disorders

Abbreviations: EOAD = early-onset Alzheimer’s disease. DLB = dementia with Lewy bodies. FTD = frontotemporal dementia. MTL = medial
temporal lobe.

the advanced stages [13, 16, 17]. Furthermore, at the
early stages of classical AD confabulations are almost
exclusively provoked [18], whereas spontaneous con-
fabulations [18] occur predominantly or exclusively
at the advanced stages of the disease [19]. Finally,
confabulations at the early stages of classical AD are
almost simple intrusions [20] into memory test con-
tent, e.g., production of unstudied words in word-list
recall, or habits [21], i.e., personal semantic contents

recalled in place of forgotten episodic information.
By contrast, confabulations in the CM-phenotype are
very frequent at the early stages of dementia [2] and in
some cases are the first symptom of the whole clinical
picture [1]. More importantly, at the early stages of
CM-phenotype mainly spontaneous confabulations
appear in addition to those provoked on testing [1, 2].
Finally, considering the content of confabulations, it
consists of not only habits, but also and especially
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misplacements, memory fabrications and confusions
[1].

Even when considering misidentifications, we
found differences between classical AD and CM-
AD [2]. First, our data show that misidentifications
regardless of the stage of onset, are more fre-
quent in CM- (59%) [2] than in CA-AD (a median
prevalence among different studies of 25.6%) [12,
22–26]. Furthermore, in classical AD, similar to
confabulations, misidentifications become increas-
ingly frequent when progressing from early to more
advanced stages of dementia [24, 27]. Conversely,
misidentification in the CM-phenotype is a frequent
symptom already at mild dementia stages (41.2% in
our sample) [2] and is also present at the MCI stage
(23.5% in our sample) [2]. Finally, in one patient
misidentification was the first symptom in the whole
clinical picture [2].

In addition, in a previous study in which we com-
pared patients with CM- and CA-phenotypes, we
found multiple differences in further cognitive and
behavioral aspects (see Table 2), that seemed to be
maintained even at follow-up points [2].

Third, to sustain the hypothesis of a new demen-
tia syndrome, it is mandatory to prove that it has
an underlying specific neuroanatomical basis. In
this regard, presbyophrenia was found to be very
similar to Korsakoff syndrome (KS) [3–5]. KS is
considered the prototype of diencephalic amnesia
and has a precise neuroanatomical correlate that
is clearly distinguishable from the hippocampal
involvement of classic AD [28, 29]. Hence, the sim-
ilarity between presbyophrenia and KS suggests that
the CM-phenotype has specific anatomical features
and is a peculiar presentation of AD.

Next steps to substantiate diencephalic variant of
AD

It should be emphasized that we were able to
identify the CM-phenotype mainly by adopting a
thorough clinical examination developed by our
group, by taking a detailed patient’s clinical history,
and by observing signs and symptoms of cogni-
tive dysfunction during the interview and visit [30,
31]. Conversely, the standard battery of neuropsy-
chological tests was found to be unable to bring
out the phenotype. Thus, the observational exam-
ination of cognitive and behavioral features seems
crucial for early diagnosis of the CM-phenotype. In
this regard, the detection of spontaneous confabu-
lations can be difficult, as they are often entirely

plausible and not bizarre accounts [1]. Therefore,
it is essential that the interview with the rela-
tive includes specific questions about confabulations
and/or that specific tests are used to induce confabu-
lations in patients [32, 33]. Moreover, the interview
with the patient should preliminarily investigate
retrograde memory (e.g., questions about medical
history, job, family, etc.) to stimulate the appearance
of confabulation. In addition, retrograde memory
deficits are one of the main features of amne-
sia in the CM-phenotype. Based on the evidence
that in some patients with CM phenotype, sponta-
neous confabulation preceded the onset of recent
memory disorder [1], it is particularly important to
investigate the occurrence of confabulation in addi-
tion to memory disorder to early detect CM-AD.
Interestingly, the finding that confabulations precede
amnesia is consistent with the idea that memory
must be at least partially unimpaired, and hippocam-
pus preserved for spontaneous confabulations to
occur [34, 35]. Moreover, considering the relation-
ship between psychotic symptoms and cholinergic
deficits in AD [36–39], the early detection of CM-
AD might lead CMs to benefit more significantly than
other ADs from early therapy with cholinesterase
inhibitors.

The need of deep clinical examination seems
crucial not only for early diagnosis of the CM-
phenotype in clinic, but also for its study in research.
Indeed, both confabulation and misidentification are
not frequently assessed in a standardized neuropsy-
chological test battery, which makes it hard to
retrospectively identify the CM-phenotype in exist-
ing datasets. This, in turn, severely hamper the
scientific community to contribute to a conceptual-
ization of this new phenotype.

The call for extensive clinical studies to recognize
CM-phenotype is even more urgent considering the
fact that in our case series CM-phenotype appears
to be much more frequent than the other known vari-
ants of AD. Specifically, we retrieved 50 patients with
early-stage AD from the registry of AD outpatients
with positive biomarkers in the CSF enrolled consec-
utively over a 10-year interval in our Geriatrics unit
[2]. Among them, 30 (60%) had a classical amnesic
phenotype, 17 (34%) a CM-phenotype, 1 (2%) a
logopenic variant, 1 (2%) a corticobasal syndrome-
AD, and 1 (2%) a PCA-syndrome [2]. However,
this result should be considered with caution, as the
CM-phenotype estimate is probably amplified in our
sample. In fact, in our Geriatrics unit we perform few
spinal taps due to the advanced age of patients, and
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cases with particular symptoms are more likely than
classic AD to perform the examination.

Taken together, all these considerations inform us
that one of the main goals of future research is to con-
firm the occurrence of the CM-phenotype in a larger
sample of patients. Actually, we found in the scientific
literature a recent study that presents patients with
AD who show a phenotype very similar to the CM-
phenotype, but it is only two cases [40]. Furthermore,
since we (re)discovered the CM-phenotype by study-
ing elderly patients in a geriatric setting, the cases
we observed were exclusively late-onset AD (LOAD)
due to selection bias. Thus, it remains to be evaluated
whether the same phenotype also occurs in early-
onset AD (EOAD). In addition, our description of
the CM phenotype is mainly based on clinical obser-
vations collected at the first visit and lacks data from
comprehensive longitudinal studies to be confirmed
[2].

Regarding the neuroanatomical substrate, we
assessed atrophy only by visual rating scales on
MRI images [2, 41, 42], while the FDG-PET imag-
ing was performed only on a subset of participants.
Thus, a clearer characterization of the neuroanatomi-
cal network underlying the syndrome is still lacking.
Our preliminary data of possible greater right hemi-
spheric involvement in some anterior brain regions
(i.e., frontoinsular), more symmetrical involvement
at the temporal level, and less posterior involvement
(i.e., dorso-parietal and precuneous) than in CA-AD
could open the way for further studies. Moreover,
based on previous evidence [7, 12, 22, 28, 29, 34,
43], we speculated that a limbic-diencephalic net-
work (involving thalamic nuclei, mammillary bodies,
medial and posterior orbitofrontal cortex, hippocam-
pus, parahippocampal gyrus, transentorhinal cortex,
and amygdala) might be the neuroanatomical sub-
strate of the CM phenotype [2]. Interestingly, this
hypothesized network is consistent with a well-
known model of the limbic system [44].

Our study of biomarkers in CSF strongly sup-
ported an etiologic diagnosis of AD in patients
presenting with the CM-phenotype [2]. However,
considering that the CM-phenotype resembles DLB
syndrome, it might be crucial to study the possible
association of Lewy bodies pathology with AD in
the CM phenotype. Furthermore, given the known
affinity of TPD-43 pathology for limbic structures
(amygdala, hippocampus, middle frontal gyrus) in
the elderly (limbic-predominant age-related TDP-43
encephalopathy, LATE) [45] and the probable limbic
involvement in the CM-phenotype, it seems note-

worthy to study the possible contribution of TDP-43
pathology to CM-AD. In addition, given the known
propensity of APOE ε4 for medial temporal lobe
damage [46], it seems important to replicate our pre-
liminary data of a higher frequency of the ε4 genotype
in CM- than in CA-ADs. This finding is in line with
the lesser posterior atrophy and the more frequent and
symmetrical temporo-mesial hypometabolism found
in CM-ADs [2]. Moreover, it is consistent with pre-
vious studies that found a correlation between the
number of APOE ε4 alleles and the occurrence of
delusions in AD [47–51]. Establishing the higher
frequency of the ε4 genotype in CM-ADs might be
crucial also because the use of new anti-A� antibody
drugs for AD might result in a greater danger for cere-
brovascular adverse events (ARIAs) in CM-AD [52].
In this case, this would be another important reason
to make an early diagnosis of CM-AD. Finally, the
probable involvement of the limbic system in the CM-
phenotype suggests the importance of studying the
possible association especially with the neuropatho-
logical substrate of AD known as limbic predominant
[53–55].

Given the close overlap between misidentification
subtype [11, 56, 57] and features of CM-phenotype,
a further important question for future research
is whether CM-phenotype and misidentification
subtype are actually the same syndrome. Some
data seem to support this interpretation. Regard-
ing symptoms, consistent with the CM-phenotype,
a study on misidentification subtype pointed out
that patients showed a memory disorder from the
onset [56]. In another study, the authors reported
that misidentifications were associated with content-
related confabulations and delusional memories and
that this association entailed an underlying failure of
episodic retrograde memory (i.e., memory for past
personal events) [58].

Regarding anatomical aspects, our studies on CM-
phenotype [1, 2] did not allow a valid comparison
with studies on misidentification subtype [12] as we
only did a preliminary assessment of atrophy using
visual rating scales in a small subgroup of participants
[2]. However, the marked mesial and anterior tem-
poral involvement in the CM-phenotype revealed by
imaging data [2] seems to coincide with the involve-
ment of limbic and paralimbic regions (especially the
hippocampus and its projections such as the parahip-
pocampal gyrus and the transentorhinal cortex) found
in the misidentification subtype [12, 58–65]. Fur-
thermore, our studies [2] found preliminary hints
of possible greater right hemispheric involvement
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in some regions (i.e., right fronto-insular). These
findings are in line with data about preferential
right hemispheric involvement in the misidentifica-
tion subtype [12, 59, 61, 64, 66–69]. Finally, despite
our imaging studies [2] did not show marked anterior
involvement as found in studies on misidentification
subtype [12, 59–62, 65, 66, 69], multiple signs from
clinical examination of the CM-phenotype (i.e., con-
fabulations, logorrhea, euphoria/fatuity, mild social
dishnibition, reduction of insight, executive deficits,
attention deficits,) are consistent with frontal and
fronto-parietal involvement [1, 2].

Despite the commonalities, misidentification sub-
type and CM-phenotype differ according to some
aspects. In particular, patients with misidentification
subtype, but not patients with the CM-phenotype
(see Table 2) [2], show more severe global cognitive
impairment and also faster rate of cognitive decline
than the other subtypes [12, 56, 57, 65, 70]. Further-
more, studies on the misidentification subtype show
deficits in visuoperceptive and visuospatial tasks [56,
62, 63, 65] and signs of involvement of right poste-
rior temporo-occipital regions corresponding to the
ventral visual pathway [62, 65, 69]. By contrast,
in our CM-phenotype studies [2], compared to data
on CA-ADs, there is no evidence neither of premi-
nent visuoperceptive and visuospatial disorders, nor
signs of involvement of posterior brain regions (see
Table 2). However, results on differences between
CM-phenotype and misidentification subtype should
be considered with caution. Indeed, despite few
exceptions [58, 70], most studies on misidentifica-
tion subtype include patients at more advanced stages
of dementia compared to CM-phenotype patients we
included in our studies [1, 2].

An intriguing possibility is that the CM-phenotype
and the misidentification subtype are the same syn-
drome but studied at different times in the progression
of dementia. Thus, differences in some aspects
between the two phenotypes could be explained
by the changes that a single dementia syndrome
undergoes over time during its evolution. Fol-
lowing this hypothesis, we can speculate that an
initial limbic-paralimbic and only partially frontal,
or thalamus-frontal involvement, associated with the
appearance of amnesia and spontaneous confabula-
tions, is followed by a more pronounced frontal and
right-sided involvement, associated with the appear-
ance of executive deficits and delusions including
misidentifications. Then, at later stages of demen-
tia progression, consistent with connections between
frontal and parietal regions, and between hippocam-

pus/parahippocampus and the ventral visual pathway
[62], there could be the involvement of more
posterior, fronto-parietal or fronto-parieto-occipital,
and temporal-occipital regions, associated with the
appearance of visuospatial and visuoperceptive dis-
turbances.

CONCLUSION

To conclude, we believe that our findings about
the CM-phenotype can help further refine the clin-
ical description of AD. This, in turn, has crucial
research and clinical implications. Indeed, our dis-
covery open the way for future longitudinal studies
on larger samples of patients aiming at confirm-
ing our preliminary data, including those on neural
substrates, and speculations about phenotypic hetero-
geneity in degenerative dementias. From a clinical
point of view, a clearer and more complete presenta-
tion of AD spectrum could improve early diagnosis
and rehabilitation.
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