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1. Introduction
Alzheimer disease (AD) is the most common cause of 
dementia, accounting for about 60%-70% of all cases 
(1). AD has been commonly defined as a progressive 
amnestic neurodegenerative disorder followed by other 
cognitive and behavioral changes that impair activities of 
daily living (2). Patients with AD typically present with 
progressive forgetfulness. However, some clinical variants 
of AD like posterior cortical atrophy (PCA) and frontal-
variant AD (also called atypical AD) may not emerge with 
the typical amnestic syndrome (3). The initial symptoms 
of these variants of AD may be language impairment and 
behavioral disturbances such as mood disorders, visual 
hallucinations, and personality changes. In fact, the first 
patient described by Alois Alzheimer in 1906 also had 
atypical symptoms, dominantly personality changes 
(4,5). Symptoms in AD can sometimes start suddenly. 
In the presence of atypical symptoms or sudden onset, it 
may be difficult to distinguish AD from other dementias. 
Atypical presentations of AD have also been described 
in some neuropathological studies (6–8). On the other 
hand, amnesia may be prominent even in patients with 
histopathologically diagnosed frontotemporal dementia 
(9). Semantic dementia (SD) may also cause severe 
hippocampal atrophy, just as in AD (10). In addition, it has 
been shown that the specific pathological findings of AD 
can also be present in some SD patients (11). Here, a case 

of SD previously diagnosed as AD is presented together 
with clinical and radiological clues of the differential 
diagnosis of dementia syndromes. 

  A 60-year-old, right-handed male patient was 
admitted with the complaint of forgetfulness. From his 
past medical history, it was learned that he had closed 
his grocery store 4 years earlier because of the difficulty 
in shopping, and later he experienced forgetfulness and 
difficulty in recognizing family members and friends 
from time to time. These complaints increased steadily. 
The patient more recently exhibited mild irritability 
and aggressive and sexually inappropriate behaviors. It 
was learned that the patient had not exhibited address 
mixing, inability to find directions, or getting lost finding 
foreign or known addresses of their family members. The 
patient’s speech was fluent with limited vocabulary and 
grammatical with some paragrammatic errors including 
perseverations. Spatial attention (clock drawing) and 
configuration (copying) were normal. Visual naming 
was mildly impaired. Recognition was impaired; he had 
prosopagnosia and agnosia. Understanding, category 
and phonetic fluency, naming in the mind, attention, 
abstraction, and problem solving were severally impaired. 
Reading and writing could not be evaluated, because he 
was illiterate. He had a partially preserved memory for 
recent events. Long-term episodic memory was impaired. 
There were no signs of parkinsonism. Other neurological 
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examination findings was normal. He had compulsive 
and stereotypic behaviors. Routine blood tests including 
complete blood count, serum biochemistry, renal and liver 
function tests, thyroid functions, and serum vitamin levels 
were normal. Structural cranial magnetic resonance imaging 
(MRI) demonstrated bilateral (but more prominent on the 
left) severe anterior-inferior temporal cortical atrophy, and 
perisylvian and hippocampal atrophy (Figures 1A–1D).

2. Discussion
2.1. The typical and atypical symptomatology of AD
The typical symptomatology in AD is characterized by 
progressive memory impairment, accompanied  by loss of 
other cognitive functions including visuospatial and speech 
functions, which may not be associated with systemic 
diseases or neuropsychiatric disorders (12). The brain 
imaging and other biomarkers should support the diagnosis 
of AD (12). Thus, the typical initial presentation of patients 
with AD is episodic memory deficit, followed by language, 
visuospatial, and executive impairments. These aspects of 

AD have been clearly defined by the National Institute of 
Neurological and Communicative Disorders and Stroke and 
the Alzheimer’s Disease and Related Disorders Association 
for clinical diagnosis (13). However, neuropathological 
examination still remains the gold standard for definitive 
diagnosis of AD (14). AD can be categorized into early 
(age of <65 years) and late (age of >65 years) onset groups, 
and 95% of patients are over 65 years (15). Most early-
onset  AD patients present with nonamnestic syndromes, 
called atypical forms of AD. In a recent study, it was 
reported that 22%–64% of early-onset AD patients have 
predominantly a nonamnestic syndrome, presenting with 
deficits in language, visuospatial abilities, praxis, or other 
nonmemory cognition (16). In the series of Galton et al. (6) 
including 180 patients, 14% presented with atypical forms 
of AD. 
2.2. Other dementia syndromes showing pathological 
findings of AD
It is known that patients with PCA characterized by 
progressive disturbances in visuoperceptual and spatial 
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Figure 1. Coronal fluid attenuated inversion recovery (A, B), T2-weighted sagittal 
(C), and T1-weighted axial (D) cranial MRI images show bilateral (left-prominent) 
anterior-inferior temporal cortical atrophy and perisylvian and hippocampal atrophy.
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abilities have AD pathology (8). Similarly, some SD patients 
may show pathological findings of AD (11). In addition, it 
has been reported that clinical pictures that can be caused 
by AD pathology, such as corticobasal syndrome (CBS), 
frontal-variant AD, PCA, and logopenic variant primer 
progressive aphasia (PPA), may present with behavioral 
changes (17). Alladi et al. (8) reported that 2 of the 19 cases 
of PPA caused by AD pathology fulfilled the criteria for 
SD. Ten of 19 patients with PPA in the study of Alladi et 
al. developed prominent memory impairment in the late 
stages of the illness (8). 
2.3. Other causes of dementia mimicking AD
More importantly, any toxic, systemic, traumatic, ischemic, 
paraneoplastic, autoimmune, or neurodegenerative 
damage of the brain areas associated with episodic memory, 
like the hippocampus, may lead to episodic memory 
impairment and may mimic AD. In this paper, we report a 
SD case previously diagnosed as AD. It has been reported 
that patients with semantic variant PPA (SD) generally have 
a progressive and multimodal loss of semantic knowledge, 
especially conceptual knowledge, characterized by losing 
the meanings of the words (also called a “loss of memory 
for words”), together with retained syntax and fluency 
of speech (18). The  word comprehension  and naming 
performance of these patients is very poor (5,18). SD also 
causes different forms of agnosia such as impairments in 

object and face recognition in advanced stages (18,19). 
Prosopagnosia is also familiarity-dependent in SD (20). 
Since SD patients have difficulty in recognizing/identifying 
familiar people, they may be misdiagnosed with AD. Our 
patient had difficulty in recognizing/identifying family 
members and friends. Although SD patients may exhibit 
nonspecific memory loss, which does not reflect a true 
amnesia, their episodic memory is relatively preserved, 
particularly for autobiographical events (20). On the other 
hand, it has been reported that as the disease progresses, 
episodic memory may also become impaired (21). 
Additionally, it has been reported that SD patients typically 
have very well-preserved perceptual and spatial abilities, 
with normal cube copy and clock drawing (5). In our case, 
spatial attention (clock drawing) and configuration (copy) 
tests were normal, in discordance with AD. SD patients 
may have early behavioral and personality changes such 
as disinhibition, irritability, and increased social attention 
seeking (18). Our patient had irritability and aggressive 
and sexually inappropriate behaviors. SD patients have 
bilateral involvement (cortical atrophy or decreased 
metabolism) in the anterior temporal lobes in the early 
stages of the disease, more marked on the left side as in 
our case (22). However, as the disease progresses, the 
fusiform gyrus, temporal pole, anterior hippocampus, 
and amygdala are also involved in SD (23). Galton et al. 

Table. The differences between AD and other types of dementia.

Characteristics AD Other dementias (ODs)

Chief presenting symptom Forgetfulness Others: e.g., behavioral disturbance, difficulty in 
speaking 

Age of onset 95% of patients over 65 years Lower than AD (e.g., FTLD)
Sex Female > male Male > female (e.g., DLB)
Prevalence 60%-70% of all dementia cases <40% of all dementia cases
Onset  Insidious Sudden (e.g., MED)
Average time for survival AD > ODs (from 3 to 9 years for AD) (24)  Lower than in AD
Time course of cognition Gradual decline Stepwise decline (e.g., MED)
Family history <40% 50% (e.g., FTLD)

Main cognitive dysfunction Memory loss (episodic) Others: e.g., executive dysfunction, language 
impairment, semantic knowledge loss

Visuoperceptual skills Impaired Preserved (e.g., FTLD)
Prosopagnosia Absent Present (e.g., SD)
Noncognitive signs Mood swings, depression Parkinsonism (e.g., DLB)
CSF findings Amyloid β 1-42¯, p-tau , t-tau 14-3-3 protein   (e.g., CJD)

Brain regions involved Hippocampus, temporoparietal lobes Anterior temporal lobes (e.g., SD), frontotemporal lobes 
(bvFTD)

AChe inhibitor drugs Effective Noneffective (e.g., FTLD)

FTLD: Frontotemporal lobar degeneration; DLB: dementia with Lewy bodies; MED: multi-infract dementia; CSF: cerebrospinal fluid; 
bvFTD: behavioral variant frontotemporal dementia; CJD: Creutzfeldt–Jakob disease; SD: semantic dementia; AChe: acetylcholinesterase.
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(6) reported a patient with an initial SD diagnosis and 
pathological findings of AD. Their patient had some 
impairments in incomplete drawings assessing perceptual 
functions (6). Probable AD with aphasia was diagnosed 
in that patient because of the presence of impairment in 
visuoperceptual skills. 

We think that the cause of cognitive dysfunction in our 
representative case is SD, because of the partially preserved 
memory for recent events and normal spatial attention and 
configuration, which are discordant with AD. The patient’s 
age at onset of symptoms was under 65 years, whereas in 
95% of patients with AD, age at onset is over 65 years (15). 
In addition, his speech was fluent with perseverations and 

he had disinhibited, compulsive, and stereotypic behaviors. 
The disturbance in recognizing family members of the 
patient was not associated with memory loss and even may 
be attributed to prosopagnosia, familiarity-dependent in 
SD. The Table summarizes the differences between AD 
and other types of dementia 1, 15, 24.

 In conclusion, AD can be infrequently misdiagnosed 
as other dementias due to atypical presentations or the 
presence of amnestic features in non-Alzheimer dementias. 
Nevertheless, a careful clinical history, a detailed mental 
evaluation, and neuroimaging evaluation will overcome 
this confusion.
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