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Abstract
Purpose of Review The diagnosis and treatment of behavioral variant frontotemporal dementia is challenging and often delayed
because of overlapping symptoms with more common dementia syndromes or primary psychiatric illnesses. The purpose of this
paper is to explore the relevant presentation, diagnostic workup, pathophysiology, and both pharmacologic and non-
pharmacologic management.
Recent Findings Behavioral variant frontotemporal dementia is a highly heritable disorder. The gradual accumulation of diseased
protein culminates in the destruction of those brain circuits responsible for much of one’s emotional and social functioning.
Summary Behavioral variant frontotemporal dementia is a progressive neurodegenerative disorder with a far-reaching impact on
patients and caregivers. Patients often present with emotional blunting, lack of empathy, apathy, and behavioral disinhibition.
Non-pharmacologic interventions and caregiver support are the cornerstone of treatment. The use of cholinesterase inhibitors and
memantine is not supported by the evidence. While current pharmacologic therapies target only certain symptoms, there are
disease modifying agents currently in or nearing the clinical research stage.
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Introduction

Dementia is a significant clinical concern for those practicing
geriatrics and primary care. Due to the variety of possible
presentations and conditions, diagnosis may be challenging.
Frontotemporal dementia (FTD) is a leading cause of demen-
tia in those under the age of 65 [1]. Frontotemporal dementia
is commonly divided into three syndromes: behavioral variant
FTD (bvFTD), nonfluent/agrammatic primary progressive
aphasia (nfvPPA) and semantic variant primary progressive
aphasia (svPPA) [2, 3]. The nfvPPA and svPPA variants pres-
ent with a prominent decline in language abilities.

Behavioral variant FTD, the most common of the FTDs, is
the focus of this review. Behavioral variant FTD is characterized
by striking changes in personality, along with disinhibition, im-
paired judgment and social habits, changes in conduct and tem-
perament, increased stereotypic behaviors, and declines in ex-
ecutive functioning [4•]. The mean age of onset is 58 years old
and the mean survival from time of diagnosis is 4.5 years [5, 6].
In patients with early-onset dementia, the prevalence of FTD is
between 3% to 26% [1]. In the US population of adults aged
45–64, the prevalence ranges from 15 to 22 per 100,000 [1].
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Case vignette Mrs. J, accompanied by her daughter, presented to the
primary care clinic at the encouragement of her family. One year ago, at
the age of 56, she was fired from a law firm where she had previously
been on track to make partner. Collateral from family reveals that Mrs. J
had become increasingly careless in her work, making frequent errors,
and showing little initiative. Increasingly withdrawn, she abandoned a
previously long list of hobbies. Her daughter is concerned about
depression, though shares Mrs. J has no psychiatric history. The
daughter confides she recently found her mother sitting in urine while
watching television for several hours.
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Diagnosis

Given the overlap with other neurodegenerative and psychiatric
disorders, the diagnosis of bvFTD is often challenging and de-
layed. Early symptoms of bvFTD may be misdiagnosed as a
mid-life crisis, depression, or late-onset primary bipolar and psy-
chotic disorders. Patients with bvFTD often present with emo-
tional blunting and apathy, which are often both clinically and
neuroanatomically distinct from depression. Many patients are
ostracized by family and friends, lose their jobs, and endure
multiple referrals before their disease is recognized as a neurode-
generative disorder. It does not help that these patients often have
no insight into their symptoms. Evenwhen patients are identified
as suffering from a neurological problem, they are often
misdiagnosed with Alzheimer’s disease (AD) or other causes
of dementia [7, 8]. Early and accurate diagnosis of bvFTD is
crucial, as it allows for appropriate treatment decisions as well
as adequate counseling of families and caregivers. Diagnosis is
made based on presentation, course, family history, neuroimag-
ing, and cognitive testing. The differential may include related
disorders such as vascular cognitive impairment, Alzheimer’s
Disease (AD), corticobasal degeneration (CBD), progressive
supranuclear palsy (PSP), amyotrophic-lateral sclerosis (ALS),
depression and other idiopathic psychiatric disorder [9].

Definitive diagnosis of bvFTD requires histopathological
confirmation at autopsy. Seeing as this is of little benefit to
living patients, guidelines for diagnosing bvFTD with varying
degrees of confidence exist. The first step is the clinical recog-
nition of progressive deterioration in behavior and/or cognition.
The International Behavioral Variant FTD Criteria Consortium
guidelines provide diagnostic criterion for bvFTD (Refer to
Table 1). For a diagnosis of ‘possible’ bvFTD, patients must
fulfill three of six features: disinhibition, apathy, loss of sym-
pathy/empathy, compulsive/perseverative behaviors,
hyperorality or dietary changes and executive function deficits
[2]. To meet criteria for ‘probable’ bvFTD, a patient must ex-
hibit functional disability with characteristic neuroimaging
findings, in addition to the features noted for ‘possible’
bvFTD (see neuroimaging section below) [2].

Distinguishing between dementia types is a challenge.
Alzheimer’s disease and other etiologies of dementia often

present with behavioral components in addition to cognitive
decline, thus, the presence of these symptoms alone does not
rule in or out any particular diagnosis [10]. Obtaining clinical
history from family verifying the gradual and progressive be-
havioral change is the most essential step toward making a
diagnosis of bvFTD (Refer to Table 2). Behavioral variant
FTD tends to present with significant shifts in the fundamen-
tals of one’s personality, all of which are extremely challeng-
ing fo r ca reg ive r s to unde r s t and and manage .
Neuropsychological testing may be helpful in distinguishing
bvFTD symptoms from other dementia syndromes (see neu-
ropsychological testing section below) [11].

Neurological examination is an important component in
suspected bvFTD. Although there are no specific findings in
bvFTD, motor-neuron disease signs (muscle atrophy, fascic-
ulations, spasticity) occur in up to 12.5% of patients; parkin-
sonism is found in as many as 20% of cases [12, 13]. Frontal
release signs, also known as primitive reflexes, may be elicit-
ed, though these are not specific for a single cause of demen-
tia. Cranial nerve, motor, sensory, and the remaining reflex
examinations are typically normal.

There are no characteristic laboratory findings for bvFTD.
Standard laboratory studies include complete blood count
(CBC), basic metabolic panel (BMP), thyroid studies (TSH),
vitamin B12 levels, vitamin D, and folate. Depending on the
individual patient’s risk factors, workup up may also include
labs for inflammatory markers (c-reactive protein (CRP),
erythrocyte sedimentation rate (ESR), antinuclear antibody
(ANA)), Lyme antibodies, HIV, and syphilis studies. These
tests are done to rule out treatable and reversible causes of
cognitive deficits like nutritional deficiencies, endocrine dis-
orders, metabolic conditions, infections, and collagen vascular
diseases. Screening for sleep apnea and other sleep disorders,
substance use disorders, and excessive use of caffeine may
also be considered.

Neuroimaging

Neuroimaging may further support a diagnosis of bvFTD.
Structural imaging modalities include computed tomography

Table 1 Diagnostic Criteria for
Behavioral variant FTD [2] Possible bvFTD Probable bvFTD

Three of the following behavioral symptoms must be present to
meet criteria

○ Behavioral disinhibition

○ Apathy or inertia

○ Los○s of sympathy or empathy

○ Perseverative, stereotyped, or compulsive/ritualistic behavior.

○ Hyperorality and dietary changes

○ Decline in social cognition and/or executive abilities.

All of the following must be present to meet
criteria

○ Meets criteria for possible bvFTD

○ Exhibits significant functional decline

○ Imaging results consistent with bvFTD
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(CT) and magnetic resonance imaging (MRI), each having
their advantages and disadvantages. CT scans depend on a
degree of x-ray radiation and provide less image resolution
when compared to MRI. In contrast, MRI does not employ
radiation but requires a longer scan time and is a more expen-
sive. If available and without contraindication, MRI without
contrast is the preferred imaging modality for suspected
bvFTD [14].

Frontotemporal dementia is named for the characteristic
neurodegeneration in the frontal and temporal lobes observed
on imaging or at autopsy. Depending on the extent of neuro-
degeneration, atrophy is most prominent onMRI in the frontal
and anterior temporal lobes [Fig. 1, A & B]. The thalamus and
cerebellum may show significant degenerative changes as
well, although these findings are more likely visualized via
nuclear imaging [15•, 16]. An important caveat is that

Table 2 Diagnostic Work-Up for
Behavioral variant FTD Clinical history and collateral

from family:
● Gradual and progressive behavioral changes

● Socially inappropriate behavior include touching or kissing strangers,
public urination, flatulence without concern

● Loss of interest in activities and social relationships

● Lacks empathy

● Impulsive behaviors, such as shoplifting, indecent exposure, running stop
lights, poor financial judgment, or impulsive buying, trying to get out of a
moving car

●Hyperorality, including eating beyond satiety or placing excessive amounts
of food in the mouth, overactive sweet tooth

● Care giver distress, embarrassment, and depression

Mental status exam: ● Minimal insight into symptoms

● Poor grooming/hygiene

● Disinhibited/odd behavior, restlessness

● Flat affect

● Lack of spontaneous speech, brief one-to-two-word responses

● Lack of empathy

Neurologic exam: ● Vertical saccades- square-wave jerks or slowed saccades, vertical gaze
restriction

● Axial hypertonicity-rigidity, gait instability

● Dyspraxia - apraxia for skilled limb movements without losing the
knowledge or understanding of the movement

● Parkinsonian features- asymmetric bradykinesia, tremors, rigidity, dystonia

● Motor neuron signs: muscle atrophy, fasciculations, focal weakness, or
spasticity

● Frontal release signs - including suck, grasp, snout, palmomental or
glabellar reflexes, may be present

Labs: ● CBC, BMP, TSH, Vitamin B12, Vitamin D, Folate

● Consider HIV, syphilis, inflammatory and autoimmune markers
(CRP/ESR/ANA), and Lyme antibodies

Specialty referrals: ● Sub-specialty referral (recommended in all cases): neurology, geriatric
psychiatry or geriatric medicine

● Genetic testing (indicated in most cases)

● Social worker/Case manager (recommended in all cases): provide caregiver
support and access to community resources

Neuropsychological testing: ● Deficits in executive function tasks, with relative sparing in memory and
visuospatial domains

● Poor performance on tasks of facial expression recognition, particularly
notable for negative emotions, including anger and disgust

Neuroimaging: ● CT or MRI brain: Atrophy of frontal and temporal lobe structures

● FDG-PET (not routine) imaging showing hypometabolism primarily in
the frontal and/or anterior temporal lobes, often asymmetrically

● SPECT (not routine):Most typically demonstrates frontal and/or anterior
temporal hypoperfusion.

103Curr Geri Rep (2021) 10:101–107



functional impairment in neurocircuits due to decreasing syn-
aptic density and aberrant neuronal metabolic processes often
leads to clinical symptoms of bvFTD prior to obvious atrophic
changes on imaging. Therefore, the absence of overt volume
loss on MRI or CT does not rule out bvFTD.

When the diagnosis remains elusive, nuclear imaging such
as fluorodeoxyglucose (FDG) - positron emission tomogra-
phy (PET) or single-photon emission tomography (SPECT)
may be used to elucidate abnormal patterns of brain function
[Fig. 1, C]. Using tracers that emit radioactive signal as they
decay, nuclear imaging can detect diminished levels of meta-
bolic activity or perfusion within the brain [14]. In bvFTD,
FDG-PET imaging shows asymmetrical hypometabolism in
the frontal and/or anterior temporal lobes and SPECT scans
show hypoperfusion of the frontal and/or anterior temporal
regions.

Barriers to nuclear imaging include limited access and cost.
In the United States, Medicare only covers the cost for nuclear
imaging in circumstances when the patient meets criteria for
both bvFTD and AD and imaging would provide diagnostic
clarification.

Neuropsychological Testing

Every patient should receive a cognitive performance screen-
ing test. The authors of this review do refer for more extensive
neuropsychological testing when there are atypical features,
young age of onset, and when the correct diagnosis remains
unclear. The classic testing pattern for bvFTD includes defi-
cits in executive function (difficulty with organizing, sequenc-
ing, mental flexibility, shifting between tasks seamlessly, de-
cision making), impaired working memory/concentration, as
well as difficulty with encoding and retrieval. There is consid-
erable overlap between AD and bvFTD in neuropsychological
testing, however patients with bvFTD may be better at
recalling delayed items with cues than those with AD.
Patients with bvFTD demonstrate significantly higher levels

of emotional blunting, apathy, and loss of empathy than pa-
tients with AD [9]. One may observe early impairment of
facial emotion recognition as a feature; recognition of negative
emotions, such as anger and disgust, becomes severely im-
paired [17]. Additionally, those with bvFTD have diminished
capacity to infer what another person may be thinking or feel-
ing [18]. Assessment of social cognitive abilities, specifically
emotion recognition, is helpful in differentiating bvFTD from
other forms of dementia [17, 18].

Neuropathology and Etiologies

There are important distinctions between the frontotemporal
dementias, a group of clinical syndromes with a constellation
of signs and symptoms that fulfill defined criteria, and
frontotemporal lobar degeneration (FTLD), a pathological de-
scriptor characterizing neuronal loss, gliosis, and focal atro-
phy within the frontal and temporal lobes. Frontotemporal
lobar degeneration may underpin a number of clinical demen-
tia syndromes, including bvFTD, nfvPPA, and svPPA, as well
as dementias historically conceptualized as the atypical par-
kinsonian syndromes, i.e. CBD and PSP [1].

As mentioned, bvFTD is a disorder manifesting in behav-
ioral, cognitive, and personality changes because of degener-
ation in several regions of the brain that comprise larger scale
neural networks. There is close clinicopathologic correlation
between clinical observation and the loss of neurons in regions
which subserve their respective function. Pathologic changes
in the following structures and their associated clinical find-
ings include: anterior cingulate cortex (ACC)/medial prefron-
tal cortex (mPFC) and apathy; orbitofrontal cortex (OFC)/
frontoinsular cortex and disinhibition; frontoinsular cortex/
anterior temporal lobes and loss of compassion; ventral
striato-pallidum and stereotypies/compulsions; frontoinsular
cortex/ventral striatum/hypothalamus and aberrant eating be-
havior; dorsolateral prefrontal cortex (dlPFC) and executive
dysfunction [19•].

Fig. 1 A and B, axial MRI planes
demonstrate L > R frontal and
temporal altrophy . C, FDG-PET
illustrating asymmetric left sided
hypometabolism. Image courtesy
of Dr. Arash Salardini
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Neurodegenerative diseases, including those responsible
for bvFTD, are often the result of an endogenous protein that
aggregates, propagates, and ultimately jeopardizes normal
neuronal function leading to cell death and inflammation.
Several types of these irregular and diseased proteins, or
proteinopathies, contribute to the bvFTD clinical syndrome.
Most commonly, bvFTD results from abnormal accumulation
of diseased tau or a protein named TAR DNA-binding protein
43 (TDP-43). The bvFTD syndrome can result from other,
rarer, proteinopathies. There is even a non-amnestic variant
of AD, the behavioral/dysexecutive or frontal variant as it is
sometimes called, that may present remarkably like bvFTD
[20]. Emerging evidence suggests that inflammation and im-
mune dysfunction play a role in bvFTD [21].

Genetics

Behavioral variant FTD is the most heritable of the
frontotemporal dementia variants [22]. Between 30 and 50%
of patients with bvFTD have a positive family history, with an
autosomal dominant mode of inheritance in 10–27% of cases
[22–26]. Mutations in MAPT, GRN and C9orf72 account for
the majority of familial FTDs [27, 28]. Genetic testing may be
considered both in patients with bvFTD and in those with a
family history of neurological disorders including bvFTD,
AD, parkinsonism, motor neuron disease (MND) or late-
onset psychosis [29, 30]. Patients with bvFTD, particularly
those with C9ORF72 expanded repeat mutations, may also
exhibit psychotic features early in the disease course, includ-
ing visual or auditory hallucinations and delusions [28].

Treatment

Given the lack of US Food and Drug Administration (FDA)
approved pharmacotherapies for bvFTD, current recommenda-
tions emphasize conservative, supportive non-pharmacological
interventions with a focus on quality of life. A multi-
disciplinary team approach, consisting of a physician (neurolo-
gist, geriatric psychiatrist, or geriatrician), a nurse, neuropsychol-
ogist, social worker, occupational therapist, genetic counselor,
and pharmacist is crucial for the provision of a comprehensive
treatment plan [19•, 31•]. In the absence of social and community
support, caregiver distress is almost inevitable and contributes to
major adverse consequences, most notably poor health outcomes
for both caregiver and patient [32]. Given the younger age and
more rapid decline, advance care planning is imperative early in
the course of the illness.

Pharmacological interventions for bvFTD primarily target
behavioral symptoms. Limited evidence supports the use of
antidepressants, i.e., selective serotonin reuptake inhibitors
(SSRIs), as they may quell impulsivity, compulsivity,

irritability, overeating behavior, and disinhibition [33].
Pharmacological interventions for bvFTD primarily target be-
havioral symptoms. Limited evidence supports the use of an-
tidepressants, i.e., selective serotonin reuptake inhibitors
(SSRIs), as they may quell impulsivity, compulsivity, irrita-
bility, overeating behavior, and disinhibition [33]. Citalopram
(30–40 mg) and Paroxetine (20 mg) have been shown to be
helpful for behavioral symptoms in FTD based on randomized
control trials [34–36]. Of note, for patients older than 60 years,
there exists an FDA warning of dose-dependent QTc increase
with the usage of citalopram at doses greater than 20 mg. QTc
data in the FDA’s original drug safety warning showed an
approximate 4 ms difference between 20 mg/day and 40 mg/
day [37]. But the clinical implication of this warning is unclear
[38]. Studies of sertraline (50–100 mg) use in treating FTD
symptoms are limited to mainly observational studies [39].
Some studies suggest the use of venlafaxine which possesses
a greater noradrenergic profile, for prominent features of apa-
thy [19•]. Although the study did not specify a particular dose
range for the treatment of apathy, doses ranging anywhere
from 75 mg–225 mg is recommended in clinical practice.
Agitation may be treated with atypical antipsychotics such
as risperidone, olanzapine and quetiapine. Though it is pru-
dent to do so with caution given risk for cardiac complications
and increased mortality [40]. A specific dose of atypical anti-
psychotic use in treating agitation have not been identified in
the reference article. However, a starting dose of risperidone at
0.5 mg, olanzapine at 2.5 mg and quetiapine at 12.5 mg can be
used, with further dose titration based on symptoms.

Acetylcholinesterase inhibitors, including donepezil,
rivastigmine, and galantamine, FDA approved for treatment
of AD, have been studied in bvFTD. None of the studies were
adequately powered, and only one study was placebo con-
trolled [31•]. Studies indicate that standard cholinergic agents
may, in fact, exacerbate psychiatric symptoms in patients with
bvFTD [41, 42]. This is likely due to a lack of consistent
evidence for a cholinergic deficit in bvFTD [43].

Memantine, a N-methyl-D-aspartate receptor antagonist
FDA approved for moderate to severe AD, was associated
with worsening cognitive function in randomized placebo-
controlled trials [42, 44].

Further research into pharmacotherapies for symptomman-
agement is much needed. Disease modifying agents targeting
the underlying pathological mechanisms are in or nearing the
clinical research stage [19•, 45].

Conclusion

Based on clinical history, neuropsychological testing, and
MRI findings, Mrs. J was diagnosed with bvFTD. A sense
of relief was expressed by Mrs. J’s daughter on receiving a
diagnosis that explained her mother’s condition. Supportive
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counseling, advanced care planning and pharmacotherapies
were explored.

The diagnosis of bvFTD is challenging as the initial pre-
sentation often overlaps with more common psychiatric syn-
dromes and neurodegenerative diseases. A careful clinical his-
tory and thorough diagnostic evaluation, including neurolog-
ical examination, laboratory studies, neuropsychological test-
ing, and neuroimaging are indicated. Genetic testing and
counseling may be appropriate in select scenarios. Early rec-
ognition is important to optimize social, community and ad-
vanced care planning resources to support patients and their
families.
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