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ABSTRACT

Dementias are a complex group of neurodegenerative diseases characterized by a progressive decline in cognitive functions,
significantly affecting patients' daily lives. Differentiating between types of dementia, such as Alzheimer’s disease, vascular
dementia, Lewy body dementia, and frontotemporal dementia, is essential for appropriate therapy planning, disease
prognosis, and optimizing care.

Diagnosis is based on a comprehensive assessment of clinical symptoms, neuroimaging studies, and analysis of fluid
biomarkers. Clinical symptoms, such as memory impairment, attention deficits, executive dysfunction, and behavioral
changes, are the basis of diagnosis; however, differentiation requires support from brain imaging techniques such as magnetic
resonance imaging (MRI) and positron emission tomography (PET), which allow the identification of characteristic
structural and metabolic changes. Biomarkers, particularly tau and beta-amyloid proteins measured in cerebrospinal fluid
and serum, are important tools for confirming the diagnosis and monitoring disease progression.

Early diagnosis of dementia is crucial for the effectiveness of therapy and improving patients’ quality of life. It enables the
implementation of interventions that slow disease progression and provides appropriate psychosocial support for patients
and their families.

In recent years, artificial intelligence (AI) has played an increasing role in the diagnosis of dementia. Advanced algorithms
analyzing clinical, neuroimaging, and biomarker data support more accurate and faster differentiation of dementia types and
help identify at-risk individuals at early disease stages. The implementation of Al in clinical practice opens new opportunities
for personalized treatment and patient care.
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Introduction

Dementia syndromes are one of the neuropsychiatric disease groups with increasing prevalence due to
the aging of societies.

According to the ICD-10 definition, dementia is a syndrome involving progressive disturbances of
cognitive functions—particularly memory, thinking, orientation, comprehension, learning capacity, language,
and judgment. Dementia is an acquired condition caused by brain disease and does not include intellectual
disability [1].

In 2020, the number of people suffering from dementia was estimated at 55 million. It is projected that this
number will rise to 139 million by 2050. Over 60% of people with dementia currently live in low- and middle-
income countries, and this proportion is expected to increase to 71% by 2050 [2]. Currently, dementia is the seventh
leading cause of death worldwide and one of the major causes of disability and dependency among older people.
According to the World Health Organization, in 2019, global costs associated with dementia were estimated at 1.3
trillion USD, with approximately 50% attributed to informal care provided by family members or close friends,
who devote an average of five hours per day to caregiving and supervision [3].

Early diagnosis of dementia allows for the implementation of therapies that slow disease progression,
facilitates care planning, supports families, and improves patient quality of life. Despite significant medical
advances, a large proportion of cases—especially in the early stages—still remain undiagnosed. The first
symptoms may go unnoticed by patients or be ignored and attributed to normal aging. Additionally, some
individuals may avoid reporting symptoms due to fear of diagnosis.

Another challenge for physicians is the differential diagnosis of dementia types—such as Alzheimer’s
disease, vascular dementia, Lewy body dementia, or frontotemporal dementia—due to frequently overlapping
clinical symptoms. In clinical practice, screening tools, brain imaging, and biomarkers play a particularly
important role. Modern technologies, such as artificial intelligence and blood-based early biomarkers of
neurodegeneration, are also gaining significance.
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Methodology

This systematic review was based on scientific papers searched on the PubMed platform and in the
medical literature in March, April and May 2025. Mainly studies published from 2019 to 2025 were included
in the analysis. Articles written in English were used. The studies were screened based on the title and abstract
and then selected for full- text review by the first author.

Discussion

Classification and Etiologies of Dementias

Dementia is a syndrome characterized by impairments in higher cognitive functions such as memory,
thinking, orientation, calculation, learning capacity, language, and judgment. Emotional control, impulse
regulation, behavior, and motivation can also be affected, while consciousness remains intact. These symptoms
severely impact daily functioning, impairing even basic activities such as personal hygiene, dressing, and
eating. Dementias may result from various conditions with different pathophysiological mechanisms.
Depending on the cause, the location of damage in the central nervous system, and the disease progression,
several major types of dementia syndromes can be distinguished. They are broadly classified as primary or
secondary dementias.

Primary dementias arise from conditions that directly affect brain tissue. These include Alzheimer's
disease, Lewy body dementia, and frontotemporal dementia. Secondary dementias occur as a consequence of
systemic illnesses affecting the brain as one of many organs or result from head trauma. This group includes
post-stroke dementia, vascular dementia, Creutzfeldt—Jakob disease, and long-term consequences of traumatic
brain injuries [4]. Proper classification of dementia type is crucial for determining the appropriate diagnostic
and therapeutic approach.

Alzheimer’s Disease

Alzheimer’s disease (AD) accounts for 60% to 80% of all dementia cases. Key pathological features of
AD include the accumulation of beta-amyloid plaques in brain tissue and blood vessels and the presence of
neurofibrillary tangles composed of hyperphosphorylated tau protein within neurons. Additionally, neuron and
synapse loss, as well as gliosis, are typical [5].

The exact mechanisms underlying the disease remain incompletely understood. Vascular abnormalities,
mitochondrial dysfunction, oxidative stress, reduced glucose utilization in the brain, and neuroinflammation
are considered significant contributors. Mitochondrial dysfunctions interact complexly with other pathological
processes. These dysfunctions may be caused by environmental toxins, metabolic disorders, defects in
oxidative phosphorylation (OXPHOS), or mutations in mitochondrial DNA (mtDNA).

Consequences include reduced ATP production, excessive reactive oxygen species (ROS) generation,
impaired mitophagy, accumulation of defective organelles, impaired mitochondrial transport and fusion/fission
balance, disruptions in protein and metabolite transport, and calcium dysregulation. These changes exacerbate
energy deficits, oxidative stress, calcium imbalance, abnormal protein deposition, and excitotoxicity—leading
to loss of mitochondrial membrane potential, cytochrome ¢ release, neuronal death, and cognitive decline.
These processes are interlinked and mutually reinforcing, contributing to Alzheimer’s disease progression [6].

There are two forms of Alzheimer’s disease: early-onset (before age 65) and late-onset. A small
proportion of AD cases are genetic, associated with autosomal dominant mutations in the APP, PSEN1, and
PSEN2 genes—typically resulting in early-onset AD. However, the majority of patients develop sporadic late-
onset Alzheimer’s disease (LOAD), which occurs in older age. While not inherited in a traditional sense,
certain genetic factors increase susceptibility—most notably the presence of the APOE &4 allele, which occurs
in about 16% of the population [7].

Lewy Body Dementia

Lewy body dementia (LBD) is considered the second most common cause of dementia, accounting for
approximately 7% to 34% of cases [4]. The hallmark pathology is the accumulation of misfolded a-synuclein
protein in the form of Lewy bodies and Lewy neurites in neurons and glial cells. Under normal conditions, a-
synuclein is found in presynaptic nerve terminals, where it regulates synaptic vesicle trafficking. However, in
pathological states, it undergoes phosphorylation, nitration, truncation, and ubiquitination—forming toxic
aggregates [8]. Structurally, a-synuclein has three domains: an N-terminal region responsible for
tetramerization, a central aggregation-prone region, and a proline-rich acidic C-terminal region [9].
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The accumulation of a-synuclein leads to the loss of cholinergic neurons—causing memory and learning
impairments—and dopaminergic neurons—resulting in motor, mood, sleep, behavioral, and cognitive
disturbances. LBD often coexists with other neurodegenerative pathologies, including B-amyloid and tau
deposition, which may worsen clinical outcomes.

In Parkinson’s disease dementia, cortical a-synuclein plays a primary role, while in LBD, f-amyloid is
also significant. LBD shares genetic links with both Parkinson’s and Alzheimer’s diseases. Mutations in SNCA
and LRRK?2 can lead to various forms of dementia or parkinsonism, and the APOE ¢4 allele increases LBD
risk (though to a lesser extent than in AD), whereas €2 may have a protective effect. Neuropathologically, LBD
is distinguished by widespread cortical Lewy bodies, unlike AD.

Clinically, differentiating LBD from AD can be challenging. However, LBD is more likely to present
with fluctuating cognition, visual hallucinations, parkinsonism, and REM sleep behavior disorder. Despite
advanced a-synuclein pathology, some individuals do not exhibit clinical symptoms, suggesting that Lewy
bodies may not be inherently toxic—or could even serve a protective function. The molecular mechanisms of
LBD are still poorly understood, and current cellular models fail to fully replicate mature Lewy body
formation. Vascular pathology does not appear to play a major role in LBD development, although it often
coexists with Alzheimer-type changes [10].

Frontotemporal Dementia

Frontotemporal dementia (FTD) is a neurodegenerative disorder involving the degeneration of the
frontal and/or temporal cortical regions. It leads to behavioral changes, speech difficulties, and psychiatric
symptoms. FTD includes various clinical subtypes: the behavioral variant (bvFTD), the semantic variant of
primary progressive aphasia (svPPA), the non-fluent variant (nfvPPA), the right temporal variant (rtvFTD),
and FTD associated with motor neuron disease (FTD-MND).

Related conditions also include tauopathies such as corticobasal syndrome (CBS) and progressive
supranuclear palsy (PSP), which can affect frontal lobe functions [11].

FTD exhibits high genetic heterogeneity. Around 40% of patients have a family history of dementia,
psychiatric disorders, or motor symptoms, and 10% display autosomal dominant inheritance. The most
common genetic mutations occur in C9orf72, MAPT, and GRN, accounting for approximately 30% of
hereditary FTD cases. TBK1 is now recognized as the fourth most frequent mutation, while others collectively
represent less than 5%. Inheritance patterns vary by subtype, with bvFTD and FTD-ALS showing the strongest
genetic associations, and the semantic variant (svPPA) showing the weakest. Pathologically, FTD is
characterized by abnormal protein folding and the formation of toxic aggregates in neurons and glial cells.
Commonly involved proteins include TDP-43 (especially types A and B), tau, and FUS. Neurodegeneration
progresses in a prion-like manner, spreading from cell to cell. Genetic mutations disrupt protein homeostasis,
impairing organelles like lysosomes, mitochondria, and the endoplasmic reticulum, as well as processes such
as autophagy, RNA transport, and inter-organelle signaling. These disruptions lead to the accumulation of
pathological proteins, increased cell vulnerability, and eventual neuronal death [12].

Vascular Dementia

Vascular dementias are a diverse group of brain disorders caused by cerebrovascular pathologies. Four
primary types of vascular changes leading to dementia have been identified: post-stroke dementia, multi-infarct
dementia, mixed dementia, and subcortical ischemic vascular dementia [13]. Vascular dementia (VaD)
develops due to several key processes: restricted blood flow and brain hypoxia, blood—brain barrier disruption,
impaired cerebrospinal fluid outflow, and vascular inflammation. Each of these factors can lead to changes in
the brain. Prolonged oxygen deprivation, particularly in the white matter, damages neurons and weakens
memory and other cognitive functions. Disruption of the blood—brain barrier promotes inflammation and
degeneration of neural tissue. When the outflow of cerebrospinal fluid is impaired, toxic substances are not
effectively removed, leading to the accumulation of proteins and further damage. Vascular inflammation, in
turn, impairs cerebral circulation and accelerates disease progression [14].

In addition to the main brain-related mechanisms, systemic risk factors play a crucial role in the
development and exacerbation of vascular dementia. These include hypertension, elevated cholesterol levels,
obesity, and diabetes. Such conditions promote systemic inflammation by increasing cytokine production,
which can damage the blood-brain barrier, activate the brain's immune cells (microglia), and intensify
inflammation in the central nervous system [15].
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Differential Diagnosis

Proper diagnosis is essential for selecting appropriate treatment, determining prognosis, and providing
support for both the patient and their family. This section outlines current diagnostic approaches to distinguish
among the major types of dementia. Accurate differential diagnosis requires a detailed patient history,
including age, biological sex, medical background, and current symptoms. It also necessitates cognitive
assessments, neuroimaging, and laboratory testing. It is important to consider both neurodegenerative diseases
and reversible conditions such as depression, delirium, vitamin deficiencies, thyroid disorders, or side effects
of medications [16].

Clinical Symptoms

Dementia presents a wide range of neuropsychiatric and cognitive symptoms. A detailed analysis of
clinical manifestations should be one of the first steps in diagnosing the disease. Below are the characteristic
symptoms of the most common forms of dementia:

Alzheimer's Disease

Alzheimer’s disease is marked by a broad range of clinical symptoms that progress gradually. Its
development can be divided into three stages: asymptomatic, prodromal (often referred to as mild cognitive
impairment), and dementia stage [17]. The earliest symptoms include amnestic cognitive impairments and
short-term memory difficulties. As Alzheimer’s progresses, cognitive deficits become increasingly complex.
Patients may experience problems with executive functions such as maintaining concentration, planning, and
problem-solving. Additional difficulties include expressive language issues and visuospatial disorientation.
These changes significantly affect the patient’s daily functioning and independence.

In addition to cognitive symptoms, Alzheimer’s often involves neuropsychiatric issues. Early signs
include low mood, chronic anxiety, apathy, and lack of motivation, which can be mistaken for depression or
emotional exhaustion. In more advanced stages, more serious behavioral and perceptual disturbances may
occur, including delusions, hallucinations, aggression, irritability, and emotional instability [5].

Dementia with Lewy Bodies

Patients with dementia with Lewy bodies experience neuropsychiatric symptoms such as visual and
sensory hallucinations, systematic delusions, apathy, aggression, anxiety, and depression. Often, patients lack
insight into their symptoms, making caregiver reports essential. Other distinctive neuropsychiatric features
include cognitive fluctuations (i.e., varying severity of symptoms throughout the day), sleep disturbances,
restlessness, aggressive behavior, or suspiciousness. Common sleep problems include both insomnia and
excessive daytime sleepiness, as well as REM sleep behavior disorder—where patients have vivid dreams and
physically act them out, which can be dangerous. Motor symptoms typical of this type of dementia include
bradykinesia, muscle rigidity, postural instability, gait disturbances, and falls. Numerous autonomic
dysfunctions also occur, such as orthostatic hypotension. Gastrointestinal symptoms may include drooling,
dysphagia, gastroparesis, and constipation. Other possible symptoms include urinary urgency, frequency,
incontinence, and excessive sweating [18].

Frontotemporal Dementia (FTD)

Frontotemporal dementia is a disease with a varied clinical presentation. FTD is often mistaken for
Alzheimer’s, especially in its early stages. While memory impairments dominate in Alzheimer’s, FTD
primarily involves behavioral or language changes, with memory relatively preserved. FTD can also resemble
dementia with Lewy bodies due to fluctuations in cognition, hallucinations, and parkinsonism. Because of
behavioral changes—such as emotional indifference, loss of empathy, or impulsiveness—many FTD patients
initially see a psychiatrist and may be misdiagnosed with depression, schizophrenia, or bipolar disorder.
Symptoms may mimic depression but typically lack characteristic sadness.

FTD symptoms can also indicate the specific subtype. In the behavioral variant (bvFTD), suspicion is
raised when at least three of the following are present: early impulsiveness, lack of empathy, apathy,
stereotypical behaviors, appetite changes, and difficulties with planning and organizing—despite preserved
memory. In the language variants of FTD—so-called primary progressive aphasias (PPA)—speech impairment
predominates. In nfvPPA (non-fluent variant), patients struggle with sentence construction; their speech is
slow and effortful, and they have trouble understanding complex syntax, though they understand individual
words. In svPPA (semantic variant), typical symptoms include difficulty naming objects, failure to understand
word meanings, loss of factual knowledge, while grammar and fluency are preserved [19].
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Vascular Dementia

The symptoms of vascular dementia depend on the location and type of cerebrovascular damage.
Subcortical dementia develops gradually and is characterized by progressive executive dysfunction—
difficulties with planning, organizing, decision-making, and a general slowing of thought processes. Patients
often struggle with maintaining attention and processing information, while episodic memory may remain
relatively preserved in the early stages. Mobility issues may also occur, and some patients develop
Parkinsonian symptoms such as muscle stiffness, bradykinesia, and postural instability.

In post-stroke dementia, symptoms appear directly after a stroke or within six months of it and tend to be
permanent. The nature of symptoms depends on the stroke's location and may include language impairments,
memory problems, attentional deficits, or spatial disorientation. These are often accompanied by focal neurological
signs, such as paresis, hemiplegia, and visual or sensory disturbances on one side of the body.

In multi-infarct dementia, symptoms develop in a stepwise fashion, worsening after each subsequent
vascular event. Cortical symptoms are typical, such as aphasia, apraxia, agnosia, visual field deficits, and
spatial neglect.

Mixed dementia commonly combines features of vascular dementia with Alzheimer’s disease.
Clinically, prominent memory disturbances are observed—especially difficulties with learning new
information and rapid forgetting—but symptoms typical of vascular damage may also be present, such as
psychomotor slowing, attention deficits, and impaired executive functions [20].

Screening Tools and Neuropsychological Tests

Screening tools and neuropsychological tests play a crucial role in the diagnosis of dementias, allowing
for early detection of cognitive impairment and differentiation between dementia types. Among the most
commonly used screening tools are the Mini-Mental State Examination (MMSE) and the Montreal Cognitive
Assessment (MoCA).

The Mini-Mental State Examination (MMSE) is a brief neuropsychological tool used to assess overall
cognitive function. In individuals with mild cognitive impairment, this test is often supplemented with more
detailed assessments, which may evaluate language, praxis, and executive functioning. The MMSE is simple
and quick to administer, carries no risk for the patient, and is widely respected among professionals involved
in dementia diagnosis and care [21].

The Montreal Cognitive Assessment (MoCA) is a short cognitive test lasting about 10 minutes. It
evaluates short-term memory, visuospatial abilities, executive functions, attention, concentration, working
memory, language, and orientation. Compared to the MMSE, MoCA provides a more detailed assessment of
executive functioning. Recently, MoCA has been considered a non-specialist alternative to the MMSE,
especially since the MMSE is now copyright-protected and subject to fees. However, MoCA is a more
challenging test, and its scores are not directly equivalent to MMSE results [22].

Studies have shown that sociodemographic variables such as age, gender, education, literacy, and
language significantly influence MMSE and MoCA scores. These factors may interact to affect test outcomes
and the rate of cognitive decline, complicating score interpretation in diverse populations [23].

Neuropsychological tests offer more advanced diagnostic capabilities and are used to evaluate cognitive
functioning in patients suspected of having dementia. Unlike screening tools, which provide a general
overview of cognitive status, neuropsychological assessments allow for detailed analysis of specific brain
functions and their impairments. These tests assess various domains, including short- and long-term memory,
attention and concentration, language abilities (comprehension and expression), executive functions (planning,
cognitive control, mental flexibility), visuospatial skills, processing speed, and psychomotor abilities. Tests
are chosen individually based on the patient's symptoms and diagnostic goals.

Examples of commonly used neuropsychological tools include the Wechsler Memory Scale (WMS),
Clock Drawing Test (CDT), Verbal Fluency Test, and Wisconsin Card Sorting Test (WCST). These results
complement clinical evaluation and brain imaging and are useful for monitoring disease progression and
therapy effectiveness [24].

The Wechsler Memory Scale — Fourth Edition (WMS-IV) version for older adults includes four primary
indices assessing different aspects of memory: auditory, visual, immediate, and delayed. Each index is based
on specific subtest results. The full test includes seven tasks measuring abilities such as recalling stories,
remembering word pairs, reproducing patterns, and remembering symbol placements. This structure enables a
detailed evaluation of both short- and long-term memory in verbal and visual forms. Importantly, the test does
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not require reading skills, making it suitable for illiterate individuals. Scores are standardized, allowing for
comparison with population norms, with higher scores indicating better memory function [25].

The Clock Drawing Test (CDT) is a multidimensional cognitive assessment tool that analyzes executive
functions, planning, visuospatial abilities, memory, and attention. The digital Clock Drawing Test (dCDT)
allows for more detailed cognitive evaluation by recording precise parameters [26]. A study by Schejter-
Margalit and colleagues demonstrated that the digital version, based on quantitative analysis, more effectively
detected early, subtle cognitive changes in patients with Parkinson’s disease than traditional diagnostic tools
[27]. Similarly, research by Li et al. confirmed that the digital clock mapping test can accurately identify
cognitive impairment in individuals with Alzheimer’s-related mild cognitive impairment and is effective as an
early detection tool [28].

The verbal fluency test is a widely used neuropsychological tool for assessing various aspects of
cognitive functioning, including semantic memory, language functions, and executive processes such as
initiation and organization of search strategies. There are two basic types of this test: semantic fluency, which
involves generating names of items belonging to a specific category (e.g., animals), and phonemic fluency,
which requires producing words starting with a given letter. Studies have shown that individuals with
Alzheimer’s disease and amnestic mild cognitive impairment (a-MCI) achieve significantly lower scores. In
contrast, elderly individuals with normal cognitive aging typically perform within the normal range, suggesting
that verbal fluency can be a sensitive marker distinguishing neurodegenerative processes from physiological
aging [29].

The Wisconsin Card Sorting Test is a classic neuropsychological tool used to assess executive functions
such as abstract thinking, cognitive flexibility, and the ability to shift strategies in response to feedback. The
task involves sorting cards according to undisclosed rules that change during the test. Key indicators, such as
the number of perseverative errors and set loss, allow detailed assessment of adaptive abilities and cognitive
control of the patient. The test is widely used in the diagnosis of frontal lobe dysfunctions, e.g., in Parkinson’s
disease, dementia, or schizophrenia [30].

Imaging Diagnostics and Biomarkers

Brain imaging (neuroimaging) is an essential part of diagnosing neurodegenerative diseases and is
routinely used in clinical practice. Magnetic Resonance Imaging (MRI) allows assessment of brain structure,
analysis of progressive atrophy, and identification of functional changes. Positron Emission Tomography
(PET) measures brain metabolic activity using radioactive tracers. Computed Tomography (CT) uses X-ray
radiation to generate cross-sectional images of the brain. Electroencephalography (EEG) records the variability
of the brain’s bioelectrical activity in real time [31].

Alzheimer’s Disease

The most common neuroimaging finding in Alzheimer’s disease patients is cortical atrophy resulting
from neuronal cell death. These changes typically occur symmetrically on both sides of the brain, especially
in the parietal and temporal lobes. In late-onset Alzheimer’s and carriers of the APOE E4 gene variant,
hippocampal atrophy is particularly evident, with relative preservation of central brain structures [32]. Patients
with atypical forms of Alzheimer’s—such as early-onset or without the APOE E4 variant—often show little
or no hippocampal atrophy. Instead, they exhibit pronounced cortical atrophy in posterior regions, such as the
precuneus, typical for early disease stages. In these patients, asymmetrical damage to parieto-occipital and
posterior temporal areas, mostly on the right side, leads to early visual disturbances or spatial disorientation,
which precede marked cognitive decline [33].

Fluorodeoxyglucose-PET (FDG-PET) assesses brain metabolism and indicates hypometabolic areas
characteristic of different Alzheimer’s phenotypes. In the typical form, changes affect the parietal and temporal
lobes symmetrically; in posterior cortical atrophy, the occipital regions; and in the logopenic variant of primary
progressive aphasia, the left temporoparietal region. This imaging helps differentiate Alzheimer’s from other
dementias, such as Lewy body dementia. PET imaging with amyloid-beta and tau tracers is also used. Amyloid
imaging shows deposits regardless of clinical phenotype, whereas tau imaging reflects symptom localization—
for example, temporal lobe in amnestic form, occipital lobe in posterior cortical atrophy, and left frontoparietal
area in logopenic aphasia. The extent of tau ligand uptake may also indicate disease progression speed.

MRI assesses grey matter atrophy. In typical Alzheimer’s, changes begin in the hippocampus, while
atypical forms correspond to symptom location and may not involve hippocampus early on. MRI detects
changes later than FDG-PET but correlates well with memory test results. Cerebrospinal fluid (CSF)
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biomarkers enable early detection of Alzheimer’s pathology. Reduced amyloid beta 1-42 to 1-40 ratio and
elevated phosphorylated tau levels are characteristic. Neurofilament light chain is increasingly replacing total
tau as a neurodegeneration marker. Other biomarkers like glial acidic protein, YKL-40, and neurogranin have
diagnostic potential but are not routinely used yet. Blood biomarkers are gaining importance; plasma amyloid
beta ratios and phosphorylated tau (181, 217, 231) correlate with CSF and PET results. Blood glial acidic
protein may predict disease progression and help differentiate from frontotemporal dementia [34].

Lewy Body Dementia (DLB)

In diagnosing Lewy body dementia, despite the lack of direct pathological markers, several indirect
imaging and neurophysiological tests are used. SPECT or PET show reduced dopamine transporter (DAT)
uptake in basal ganglia, enabling differentiation of DLB from Alzheimer’s with high sensitivity and specificity.
Myocardial scintigraphy with '**I-MIBG shows reduced cardiac sympathetic activity characteristic of DLB.
Polysomnography typically reveals loss of muscle atonia during REM sleep (REM sleep without atonia), a
strong marker of synucleinopathy. MRI/CT shows relative preservation of medial temporal structures
(especially hippocampus), unlike the significant atrophy seen in Alzheimer’s. FDG-PET reveals occipital
hypometabolism and the”cingulate island sign”—relative preservation of metabolism in the posterior cingulate
gyrus. EEG may show dominant pre-alpha slow waves with periodic fluctuations correlating with cognitive
symptoms and supporting diagnosis [35].

Frontotemporal Dementia (FTD)

In behavioral variant frontotemporal dementia (bvFTD), neuroimaging changes—atrophy on MRI or
hypometabolism on PET—are required to establish a”probable” diagnosis. Early-stage imaging may still
appear normal. FDG-PET is often more sensitive than MRI and helps differentiate FTD (hypometabolism in
frontal lobes, anterior cingulate, and anterior temporal lobes) from Alzheimer’s (changes mainly in
temporoparietal lobes and posterior cingulate). The semantic variant of primary progressive aphasia (svPPA)
shows atrophy of temporal poles; the nonfluent variant (nfvPPA) has atrophy in the left perisylvian region.
Progressive supranuclear palsy (PSP) shows midbrain atrophy; corticobasal degeneration syndrome (CBS)
affects areas around the central sulcus.

CSF biomarkers are inconclusive in FTD but tau/amyloid-beta ratios may help differentiate FTD from
Alzheimer’s (sensitivity 79%, specificity 97%) [36].

Vascular Dementia

In vascular dementia, imaging—especially MRI—plays a key diagnostic role. Typical findings include
diffuse hyperintensities in periventricular and subcortical white matter, which may be punctate or confluent.
Lacunar infarcts in white matter, basal ganglia, and thalamus are common, as are cortical-subcortical ischemic
or traumatic changes. Enlarged Virchow-Robin spaces and microbleeds, particularly visible in susceptibility-
weighted imaging (SWI), are additional features. Cerebral amyloid angiopathy shows microbleeds at the gray-
white matter junction, superficial siderosis (especially fronto-occipital), acute intracerebral hemorrhages, and
secondary parenchymal loss seen on CT and MRI. CADASIL, a hereditary cerebral arteriopathy, reveals
extensive symmetrical white matter hyperintensities, especially in anterior temporal lobes and insula. Lacunar
infarcts and hemorrhages often coexist, mimicking other vascular dementias, but localization and genetic
background are diagnostically characteristic [33].

Artificial Intelligence

Despite widespread use of neuroimaging techniques, their interpretation carries risk of error due to data
complexity, multidimensionality, and subjective clinical assessment. Although visual rating scales, such as
medial temporal lobe atrophy or white matter lesion severity scales, provide valuable information, they cannot
capture all significant image features. For example, resting-state functional MRI (fMRI) generates hundreds
of parameters describing functional connectivity among thousands of brain regions—data that can be
effectively analyzed using machine learning methods [37].

In this context, deep learning—a sophisticated form of artificial intelligence—shows higher accuracy
than traditional clinical analysis in interpreting complex neuroimaging data. Al algorithms enable automation
of image analysis, potentially reducing human error and improving clinical decision-making accuracy [38].

Although an increasing number of studies confirm machine learning’s effectiveness in identifying imaging
features associated with cognitive disorder diagnosis or dementia risk, a clear gap remains between research findings
and their implementation in routine clinical practice. Uncertainty persists about how Al algorithms should interact
with physician decisions and what role they should play as supportive diagnostic tools.
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Conclusions

Dementias are a heterogeneous group of neurodegenerative diseases leading to progressive cognitive
decline, behavioral disturbances, and difficulties in daily functioning. Differentiating among dementia types—
such as Alzheimer’s disease, vascular dementia, Lewy body dementia, and frontotemporal dementia—is
crucial as it determines therapeutic strategy, prognosis, and care approach.

Diagnosis relies on three main pillars: clinical symptoms, neuroimaging, and biomarker analysis. The
clinical picture involves assessment of memory, executive functions, speech, orientation, perception, and
behavior. Modern neuroimaging techniques—MRI, PET, and CT—enable detection of characteristic
anatomical and metabolic brain changes. Fluid biomarkers, especially tau and beta-amyloid proteins in
cerebrospinal fluid and serum, allow earlier and more precise dementia differentiation.

Early diagnosis is essential—it not only allows symptomatic and non-pharmacological treatment but
also facilitates better care planning and emotional/social support for patients and their families.

In this context, artificial intelligence is gaining importance by increasingly supporting diagnostic
processes. Machine learning algorithms analyze multidimensional data—including brain images, biomarker
profiles, and clinical information—enhancing diagnostic accuracy and enabling identification of individuals at
early, often preclinical stages of disease.

Incorporating Al into dementia diagnostics, alongside advances in biomarkers and neuroimaging,
significantly improves quality and effectiveness of care for people with cognitive disorders.
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