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Executive functions can help when
deciding on the frontotemporal dementia
diagnosis

Frontotemporal degeneration (FTD) is the over-
arching label used to describe a spectrum of neuro-
degenerative disorders characterized by relatively
circumscribed frontal and temporal lobar atrophy that
leads to profound changes in personality, behavior, or
language. The dementia syndrome associated with
FTD is usually divided into 2 broad categories: a lan-
guage-based variant referred to as primary progressive
aphasia1 and a behavioral variant frontotemporal
dementia (bvFTD) in which changes in social cogni-
tion, behavior, and personality are the earliest and
most prominent features.2 Although not as common
as Alzheimer disease (AD), FTD is not rare and
accounts for about 9% of all cases of dementia, and
is particularly prevalent when the age at onset of
dementia is younger than 65 years.3

Recent research has made great progress in differen-
tiating the molecular pathology of FTD from that of
AD. In contrast to the ubiquitous b-amyloid plaque
and neurofibrillary tangle pathology of AD, FTD is
characterized by heterogeneous pathology that includes
tau pathology with or without Pick bodies (i.e., Pick
disease), tarDNA binding protein (TDP-43) inclu-
sions, and fused-in-sarcoma protein (FUS) inclusions.4

In a small number of cases, FTD may lack distinctive
histopathology. There has been progress in clinically
differentiating between FTD and AD during life.
There are recently revised clinical criteria for both lan-
guage5 and behavioral2 variants of FTD, and in the case
of bvFTD, these have been validated against patholog-
ically verified disease.2

The revised clinical criteria for bvFTD emphasize
the preeminence of behavioral changes in the clinical
presentation of the disease. The emergence of personal-
ity and behavioral changes such as inappropriate social
conduct, inertia and apathy, disinhibition, perseverative
behavior, loss of insight, diminished empathy, and
hyperorality form the core criteria for the diagnosis of
the disease. The veracity of the clinical diagnosis is
strengthened when these core behavioral features are
supported by neuroimaging evidence of bilateral frontal
and anterior temporal atrophy and hypometabolism
that is distinct from the medial temporal lobe atrophy

and temporo-parietal hypometabolism associated with
AD.6,7

Neuropsychological testing can provide additional
support for the clinical diagnosis of bvFTD. Studies
using batteries of neuropsychological tests suggest
that FTD and AD are associated with distinct cogni-
tive profiles that might aid the differential diagnosis
(for review, see reference 8). Particularly compelling
are retrospective studies that demonstrated a double
dissociation, in which patients with mild to moderate
dementia with autopsy-confirmed FTD are more
impaired than those with autopsy-confirmed AD on
executive function tests sensitive to frontal lobe dys-
function, but less impaired on tests of memory and
visuospatial abilities sensitive to dysfunction of medial
temporal and parietal association cortices (e.g., refer-
ence 9). Executive functions refer to high-level cogni-
tive functions such as planning, initiation, purposive
action, self-monitoring, and self-regulation that are
involved in the control and direction of lower-level
functions.10 These abilities are often affected by dam-
age to the frontal lobes, and their dysfunction can be
demonstrated on cognitive tests that require problem
solving, shifting of cognitive set, initiation of behavior
(as during rapid word generation), inhibition of inap-
propriate responses, working memory, or control of
attention.10 Although patients with FTD perform
worse than patients with AD on many of these tests,
some tests of frontal lobe function are equally affected
in the 2 disorders, reducing their usefulness for dif-
ferential diagnosis.

In this issue of Neurology®, Possin et al.11 report a
study that compared the performances of patients
with bvFTD and patients with AD on a newly devel-
oped battery of executive function tests known as
EXAMINER. The investigators proposed that some
of the “frontal lobe function” tests in the EXAM-
INER battery actually engage fronto-parietal net-
works and may be similarly impaired in patients
with bvFTD and AD, whereas others are more cir-
cumscribed in engaging the frontal lobes (and partic-
ularly ventral regions such as the orbitofrontal cortex)
and may be more severely impaired in bvFTD than in
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AD. The results supported their hypothesis, with
patients with bvFTD more impaired (relative to the
performance of healthy elderly individuals) than pa-
tients with AD on the frontal tasks (i.e., Anti-Saccade
Test, Letter Fluency Test, Social Norms Question-
naire, Behavioral Rating Scale), and patients with
bvFTD and patients with AD impaired to a similar
degree on the fronto-parietal tasks (i.e., Set-Shifting
Test, Flanker Test, Spatial 1-Back Test, Dot Counting
Test, Category Fluency Test). A discriminant function
analysis showed that the 4 frontal tasks correctly clas-
sified 13/20 patients with bvFTD and 19/24 patients
with AD, for an overall classification accuracy of 73%.
Thus, patients with bvFTD show pervasive dysfunc-
tion on the EXAMINER battery and are more
impaired than patients with AD specifically on those
tasks that primarily engage frontal lobe function. The
results suggest that frontal-specific tests, possibly tar-
geting specific frontal lobe regions, can assist in differ-
ential diagnosis of these 2 disorders.

Because accurate differential diagnosis is crucial
given potential differences in prognosis and appropriate
pharmacologic and behavioral management strategies
for bvFTD and AD,2 it is important to determine
how cognitive testing can support this effort. The study
by Possin et al.11 makes important progress toward this
goal by showing that tests that presumably engage cir-
cumscribed frontal lobe circuits (particularly those of the
ventral aspects of the frontal lobes10) can distinguish
between FTD and AD, while those that presumably
engage fronto-parietal circuits affected in both disorders
do not. Future research is needed to determine the
added value that these distinct patterns of executive
function deficits provide to differential diagnosis that
is currently based largely on changes in personality
and behavior.
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