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CASE REPORT

A 50-year-old female presented with history of  behavioral 
disturbance, diminished spontaneity, and interaction. She also had 
decreased speech output for previous three years. She developed 
mutism and diminished self  care since the last six months. 
Biochemical evaluation was unremarkable and thyroid functions 
were within normal limits. Magnetic resonance imaging (MRI) of  
the brain showed cerebral atrophy predominantly involving the 
frontal and temporal lobes. However, the perisylvian area was 
relatively preserved. Patient was subjected to F-18 FDG PET/
CT which showed significantly reduced metabolism involving 
the bilateral frontal, posterior temporo-parietal, right anterior 
temporal, anterior cingulated and right perisylvian cortices 
[Figure 1]. There was preserved metabolism in the sensori-motor 
cortices, posterior cingulate, occipital cortices, basal ganglia and 
thalami. Considering the involvement of  the anterior cingulate, 
anterior temporal cortices, diagnosis of  FTLD was favored over 
AD. Understanding the moderate specificity of  temporo-parietal 
hypometabolism for AD and the relatively high specificity 
and positive likelihood ratio of  anterior cingulate and anterior 
temporal hypometabolism for FTLD may improve FDG-PET 
scan interpretation and therefore maximize the positive effect 
of  these studies on diagnostic accuracy.

DISCUSSION

FTLD is a clinically and pathologically heterogeneous syndrome, 
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INTRODUCTION

Fronto-temporal lobar degeneration (FTLD) is the third most 
common degenerative dementia, behind Alzheimer’s disease (AD) 
and dementia with Lewy bodies. It is a heterogeneous disorder[1] 
with at least three recognized clinical presentations. Despite the 
existence of  consensus clinical diagnostic criteria, patients with 
FTLD are commonly misdiagnosed as having AD or a psychiatric 
illness. These mistakes are understandable, given the insidious, 
progressive nature of  both FTLD and AD and their shared 
symptoms. Both discussed illnesses may have prominent behavioral 
changes, which can overlap symptoms typically seen in psychiatric 
disorders. Distinguishing FTLD from AD is important as the 
treatment is different. Anti-cholinesterases used in treatment for 
AD may worsen the symptoms of  FTLD. We report the fluoro-
deoxyglucose positron emission tomography (FDG-PET) findings 
in a case of  progressive aphasia and dementia. The importance 
of  identifying hypometabolism in the anterior cingulated and 
anterior temporal cortices, in spite of  presence of  temporo-pariteal 
hypometabolism, in arriving at a diagnosis of  FTLD is stressed.
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characterized by progressive decline in behavior or language 
associated with degeneration of  the frontal and anterior temporal 
lobes.[1] FTLD has only recently been appreciated as a leading 
cause of  dementia, particularly in patients presenting before 
the age of  65 years. Three distinct clinical variants of  FTLD 
have been described: (i) behavioral-variant fronto-temporal 
dementia, characterized by changes in behavior and personality 
in association with frontal-predominant cortical degeneration; 
(ii) semantic dementia, a syndrome of  progressive loss of  
knowledge about words and objects associated with anterior 
temporal neuronal loss; and (iii) progressive non-fluent aphasia, 
characterized by effortful language output, loss of  grammar and 
motor speech deficits in the setting of  left perisylvian cortical 
atrophy. The original cases described by Arnold Pick and Alois 
Alzheimer[2] demonstrated neuronal inclusions that were later 
shown to be tau-positive at histopathology. The link between 
tau and FTLD was further strengthened by the discovery that 
mutations in the microtubule associated protein tau (MAPT) gene 
cause familial FTLD.[3] The TAR DNA-binding protein 43 (TDP-
43) was identified as the major ubiquitinated protein associated 
with tau-negative FTLD,[4] and mutations in the progranulin 
(PGRN) gene were shown to be responsible for the majority of  
familial tau-negative cases.[5]

Autopsy studies based on consecutive, unselected cases have 
demonstrated that FTLD accounts for roughly 5% of  all 
pathologic diagnoses in patients with dementia.[6] However, this 
is likely to represent an underestimate of  the true prevalence, 
since many of  the autopsies reported in these series predated the 
modern molecular techniques currently used to diagnose FTLD. 
Taken together, these epidemiologic data suggest that FTLD is 

a common cause of  early onset (age <65 years) dementia, with 
an incidence and prevalence similar to AD, and is likely to be 
an underappreciated cause of  dementia in older individuals. 
Median survival in FTLD has been estimated at 6–11 years 
from symptom onset and 3–4 years from diagnosis.[7] Survival 
is shorter and cognitive and functional decline are more rapid 
in FTLD than in AD.[8]

Patients with behavioral variant FTLD (bv-FTLD) clinical variant 
present with marked changes in personality and behavior, and 
often display a mixture of  apathy and disinhibition. Cognitive 
decline is typically less dramatic than the behavioral disturbance. 
Attention and working memory may be impaired, while episodic 
memory is variably spared. Amyotrophic lateral sclerosis (ALS) 
can co-occur with any of  the FTLD clinical variants, but is 
most commonly associated with bvFTLD.[9] Semantic dementia 
(SD), also referred to as the temporal-variant of  FTLD, is 
characterized by a fluent, anomic aphasia and behavioral changes 
in the setting of  marked, often asymmetric degeneration of  
the anterior temporal lobes. Progressive non-fluent aphasia 
(PNFA) is a progressive disorder of  language expression and 
motor speech associated with left perisylvian atrophy. Apraxia 
of  speech, defined as difficulty initiating speech, a slow rate of  
speech or incorrect sequencing or omission of  phonemes, is 
highly characteristic of  PNFA.[10]

Despite the difficulties, accurate diagnosis is critical because the 
clinical management differs for AD and FTLD. The US Food and 
Drug Administration (USFDA) currently has approved five drugs 
for the treatment of  AD. In contrast, no drugs have been shown 
to be effective in FTLD, although serotonin reuptake inhibitors 
are often used. Cholinesterase inhibitors can worsen behavioral 
symptoms in patients with FTLD and are generally avoided.[11]

Brain imaging provides an independent, objective, and quantitative 
measure of  disease that complements clinical information and can 
aid in distinguishing FTLD and AD. Voxel-based morphometric 
analysis of  structural magnetic resonance imaging can detect 
differences in regional atrophy between groups of  patients with 
FTLD, FTLD subtypes, and AD and controls.[12] However, visual 
interpretation of  individual magnetic resonance imaging scans, 
while helpful, can be misleading. Positron emission tomography 
with F-18 FDG-PET typically shows sufficient abnormalities that 
can be used to improve the accuracy of  distinguishing AD from 
FTLD in individual cases.[13,14] Patients with AD characteristically 
have reduced activity most prominently in the posterior temporo-
parietal and posterior cingulated cortices.[15] By contrast, the FDG 
PET scans of  patients with FTLD have hypometabolism that is 
most prominent in the frontal, anterior temporal, and anterior 
cingulate cortices.[16] Metabolic abnormalities are not limited to 
these regions, however. As the severity of  dementia increases, 
the severity and topographic extent of  hypometabolism also 
increase and begin to involve other regions. 

Womack and colleagues[17] stated that hypometabolism in the 
anterior cingulate and anterior temporal regions should carry at 

Figure 1: F-18 FDG PET/CT transaxial slices of the brain show hypometabolism 
in bilateral frontal, temporal, parieto-occipital cortices and anterior cingulated 
cortices. Adequate metabolism is noted in the posterior cingulated and precuneus. 
A diagnosis of fronto-temporal dementia was favored considering hypometabolism 
in the anterior cingulate and anterior temporal. Normal FDG uptake in precuneus 
and posterior cingulated ruled out AD
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least as much weight for a diagnosis of  FTLD as temporo-parietal 
hypometabolism carries for a diagnosis of  AD, even when this is 
seen in the presence of  temporo-parietal hypometabolism. They 
found that the presence of  temporo-parietal hypometabolism 
on FDG-PET imaging was a common finding in pathologically 
diagnosed FTLD cases. They found that the sensitivity of  
temporo-parietal abnormalities to be quite good for AD (93.6%), 
the specificity was only 50%. This reduced specificity had 
consequences because temporo-parietal hypometabolism had 
a disproportionate effect on interpretation errors for patients 
with FTLD. While posterior temporo-parietal hypometabolism 
had more sensitivity, involvement of  posterior cingulate was 
more specific for AD. Atrophy of  the paralimbic fronto-insular-
striatal network, of  which the anterior cingulate cortex is a part, 
distinguishes FTLD from AD, while atrophy of  the dorsolateral 
frontal cortex does not.[18] These findings in turn mirror the 
distribution of  the von Economo neurons. These neurons are 
found in the anterior cingulated and anterior insular cortices 
and are absent from the dorsolateral frontal lobes. They are 
preferentially and severely affected early in the course of  FTLD 
and may underlie this specific distribution of  hypometabolism 
and atrophy.[19,20] Womack showed that relying more on anterior 
temporal and especially anterior cingulate hypometabolism 
for a diagnosis of  FTLD would improve the accuracy of  scan 
interpretation.[17] Our index case also showed hypometabolism 
in the anterior cingulated and anterior temporal cortices favoring 
a diagnosis of  FTLD.
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