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Abstract. The progressive functional decline that involves 
both cognitive and neuropsychiatric symptoms characteristic 
to dementia is one of the leading research topics. The risk for 
dementia is an intertwined mix between aging, genetic risk 
factors, and environmental influences. APOEε4, which is one 
of the apolipoprotein E (APOE) alleles, is the major genetic 
risk factor for late‑onset of the most common form of dementia, 
Alzheimer's. Advances in machine learning have led to the 
development of artificial intelligence (AI) algorithms to help 
diagnose dementia by magnetic resonance imaging (MRI) 
in order to detect it in the preclinical stage. The basis of the 
determinations starts from the morphometry of cerebral atro‑
phies. The present review focused on MRI techniques which 
are a leading tool in identifying cortical atrophy, white matter 
dysfunctionalities, cerebral vessel quality (as a factor for cogni‑
tive impairment) and metabolic asymmetries. In addition, 
a brief overview of Alzheimer's disease was presented and 
recent neuroimaging in the field of dementia with an emphasis 
on structural MR imaging and more powerful methods such as 
diffusion tensor imaging, quantitative susceptibility mapping, 
and magnetic transfer imaging were explored in order to 
propose a simple systematic approach for the diagnosis and 
treatment of dementia.
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1. Introduction

Dementia is not a specific disease; it affects each patient in 
a different way. It is a general term for the declining cogni‑
tive abilities with symptoms such as: losing track of the time, 
forgetfulness and becoming lost in familiar places.

From the etiology point of view, numerous causes are 
described including genetic factors, biological vulnerability, 
cerebral vascular vulnerability and cognitive, psychological 
and social vulnerability (1,2).

Biological susceptibility is dependent on the following 
factors including i) preservation of the neuro‑biochemical 
coefficient of inter‑neuronal transmission, being described 
as the vulnerability of the acetylcholine (Ach) system and 
Tau proteins in Alzheimer's and Lewy body diseases; the 
vulnerability of the dopaminergic system in Parkinson's 
and front‑temporal diseases; and the glutamatergic vulner‑
ability in vascular dementia (3); ii) preservation of the 
neuron‑astroglia functional ratio: deficiencies and massive 
neuronal losses in cortical dementias; and massive astrocyte 
deficiencies and losses in subcortical dementias; and iii) pres‑
ervation of the connective relationship between different 
brain structures: temporo‑parietal dementia in Alzheimer's 
dementia; front‑temporal dementia in Pick's disease; cortical 
dementia with altered nucleus basalis: Dementia with Lewy 
bodies; dementia with altered nucleus basalis and secondary 
cortical deficiency: Dementia from Parkinson's disease and 
Huntington's dementia (4,5).

Cerebral vascular vulnerability is a background of any 
dementia disorder being dependent on somatic conditioning 
(cardiovascular and metabolic diseases). Vasomotor effec‑
tors control cerebral perfusion pressure, which leads to 
self‑regulation of cerebral blood flow (2).

Cerebral ischemia can occur as a result of reduced cerebral 
blood flow, which is due to impaired self‑regulation. Most types 
of vascular dementia are based on cerebral ischemia. It is also 
assumed that this is a determining factor in the pathology of 
Alzheimer's disease, intensifying its clinical manifestations; 
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thus, a decrease in cerebral blood flow has been identified in 
Alzheimer's patients correlated with a degree of cerebrovas‑
cular pathology. In the case of cognitive, psychological and 
social vulnerability, the premorbid personality determines the 
clinical profile of the non‑cognitive manifestations that can 
precipitate the evolution (2).

2. Research methods

The present review includes the most recent and significant 
articles concerning morphological changes in dementia 
presented in a structured way. The last ten years of research 
(2010‑2020) were targeted but with reference to older studies 
if deemed important to our topic. The relevance of the selected 
articles is given by the number of subjects involved, by the 
variety of research methods, by the differences between 
patients. In recent years, most research methods have been 
based on magnetic resonance imaging (MRI).

Elderly patients admitted to psychiatric hospitals have 
multiple somatic comorbidities, which should alert special‑
ists to the importance of selecting optimal psychotropic 
drugs which are effective but with minimal risk of pleural 
adverse reactions. The risk of stroke, hemorrhagic or isch‑
emic, increases with age and depends on the presence of risk 
factors (6). In numerous cases, until the time of admission 
to a psychiatric ward, neither the patient nor the family was 
aware of the presence of minor ischemic strokes in the past, 
and minor cognitive impairments were often compensated by 
the intellect. Although the literature differentiates vascular 
dementia from Alzheimer's, clinical practice highlights an 
increased number of mixed dementias. When there is associ‑
ated vascular pathology or alcoholism as a comorbidity, the 
decline in cognitive function is more abrupt, with the onset 
of higher‑grade dementia on the Reisberg scale (7). There 
are also reverse clinical situations, in which a subclinical 
Alzheimer's disease was first present, over which an ischemic 
stroke occurred, this being the moment when the severity of 
cognitive impairment was revealed. The more the infarction 
areas and the more they affect the limbic region, the medial 
region, the frontal cortex and the white matter, the more the 
intellect collapses. When there are cerebrovascular lesions, 
the density of neurofibrillary plaques in the temporal and 
frontal isocortex decreases. The correlation with impairment 
of cognitive function and the severity of dementia is lower if 
microinfarcts occur in the hippocampal region. A study of 
186 Alzheimer's patients and 13 subjects without cognitive 
impairment revealed that in patients with ischemic or hemor‑
rhagic stroke or those with Parkinson's disease, neurofibrillary 
tangles have lower density (8).

In psychiatric practice mixed dementias that occur on 
chronic ischemic brain lesions are frequently encountered, 
which in turn are caused by changes in the production of 
factors involved in vasoregulation [endothelin 1 (ET1) and 
angiotensin converting enzyme (ACE)] (8). In addition, 
also important are factors involved in angiogenesis, such 
as: vascular endothelial growth factor (VEGF), which can 
provide an indication of the self‑repair capacity of the brain, 
the potential for brain neuroplasticity, the restoration of func‑
tional circuits involved in maintaining attention, memory 
and cognition (8).

A previous study with 30 autopsies was performed on 
subjects aged 34‑91 years, of which 12 were men (40%) and 
18 were women (60%). All subjects had cardiovascular and 
cerebrovascular comorbidities, but the definite diagnosis of 
vascular dementia was established only for 10 cases. The 
conclusion of the study was that, with increasing age, the 
number of neurons in the frontal cortex significantly decreases 
for groups aged 71‑80, 81‑90 and 91‑100 years old, compared 
with groups aged 31‑40 and 41‑50 years old. The percentage 
differences reached 13.78% (9). Studying the 10 cases in which 
the diagnosis of vascular dementia was certain, the autopsy 
on the frontal lobes revealed the loss of axons, a high process 
of gliosis instead of lost axons, the expansion of perivascular 
spaces, the profile suggesting, in one word, the presence of 
leukoaraiosis (9). In 51% of cases, the cerebral blood vessels 
revealed signs of atherosclerosis, these lesions reaching up to 
50% of the surface, which determines the intellectual impair‑
ment of higher cognitive functions (anticipation, planning, 
sequencing, operationalization, control, ability to operate on 
the abstract, the use of hypothetical‑deductive reasoning and 
judgments) (9). As markedly as the signs of atherosclerosis are 
present at the level of the frontal lobes, it can be expected that 
at the behavioral level, violent pathologies, aggression, disinhi‑
bition, inability to anticipate the consequences of the patient's 
actions are exhibited, clinically being referred to ‘moriatic 
syndrome’ (10).

Leukoaraiosis is highlighted in MRI by hyperintensity 
in the cerebral white matter, while on computed tomog‑
raphy (CT) a decrease in scanning intensity is observed. 
Leukoaraiosis observed by imaging has been revealed to be 
correlated with clinical dementia (11). From a pathophysi‑
ological point of view, arteriosclerotic mechanisms in small 
blood vessels are important, where there is an increased risk 
of heart attack. This happens at the level of white matter, and 
hypertension predisposes. In cerebral amyloid angiopathy, 
the interstitial fluid in the white matter is no longer properly 
eliminated in order to be taken up by the blood vessels; the 
pathophysiological mechanism in question risking to cause 
infarction (11). This mechanism is all the more present, and 
has a pathological significance the greater the age of the 
subject (12). The drainage of interstitial fluid from an aged 
brain is being discussed, over which amyloid angiopathy over‑
laps, these being the primary mechanisms in the pathogenesis 
of dementia. Consequently, psychopharmacology has focused 
on the discovery of new therapeutic classes that facilitate the 
efficient drainage of interstitial fluid, for a proper elimination 
of soluble metabolites (13). Although the option for clozapine 
is surprising, it is beneficial in such patients (14), as clozapine 
does not in itself act on the drainage of interstitial fluid, but is a 
facilitator that allows improved efficacy of acetylcholinesterase 
inhibitors. Clozapine is thus retained as a backup medication 
when resistance to antidementia treatment appears to have set 
in. The tau protein is located in the inner body of neurons and 
is part of the microtubule that provides intracellular transport 
of nutrients as well as ions. Brain stabilization depends on 
the integrity of tau proteins (because they regulate microtu‑
bule stability) and microtubules, regardless of age (15,16). In 
Alzheimer's disease and fronto‑temporal dementia, dystrophic 
neuritis tau‑immunoreactive argilophiles and neurofibrillary 
tangles (NFTs) in the neocortex are identified. The greater 
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their presence, the more significant is the neuronal pathology 
and cognitive function impairment (17). A previous study 
reported that aluminum in certain foods is a risk factor that 
generates, maintains and potentiates Alzheimer's disease. 
Moreover, it is known that exposure to aluminum in excess, 
even if it is caused by every day work, causes inflammatory 
brain activity (18).

A cohort study was performed in which the brains of 
141 subjects with and without dementia were autopsied. 
Among the conclusions, it was noted: at the time of death, 
>50% of the elderly had anatomical structural changes 
that indicated cognitive impairment; most of the deceased 
presented as mixed pathology ischemic strokes that occurred 
over Alzheimer's disease. The more somatic comorbidities the 
patient has, the higher the chances of developing a dementia 
pathology, compared with the situation in which the subject 
would have a single comorbidity (19).

Structural imaging data obtained by MRI indicated 
biomarkers such as scalar values: the volume of a structure 
and the rate of morphological variation of it being indicators 
of a presymptomatic evolution (20). In Alzheimer's disease, 
subcortical structures are not subject to symmetrical neuro‑
degeneration (21). For example, the hippocampus acquires a 
significant longitudinal asymmetry, as well as the amygdala; 
the asymmetry in question developing progressively with the 
severity of the disease, and often the asymmetry being the one 
that can be identified before the clinical evidence of cognitive 
deficit. For this reason, neuroimaging studies in which special‑
ists investigate longitudinal asymmetry in the hippocampus, 
amygdala, caudate nucleus and cortex become predictive, either 
to highlight the onset of Alzheimer's disease or to identify 
when to change the diagnosis from mild cognitive impairment 
to stage IV Alzheimer's dementia (22). In the past, positron 
emission tomography (PET) with 18F‑fluorodeoxyglucose was 
used to identify significant metabolic asymmetries between 
the right and left regions in the frontal and parietal cortex, 
respectively. These were relevant in mild Alzheimer's disease. 
A 2011 PET study used the compound 11C‑Pittsburgh B, when 
it is required to emphasize the asymmetric spatial distribution 
of amyloid‑β and the positive correlation between amyloid‑β 
deposition and asymmetry; the mechanism involved being 
hypometabolic. As Alzheimer's disease progresses, right‑to‑left 
asymmetries remain stable in terms of targeting and become 
more pronounced over time (23).

Amyloid‑β loading asymmetries, hypometabolism, 
lateralization of the pathology, neurodegeneration, are not 
only present at the onset of the disease, but remain a feature 
in all Reisberg stages of dementia, although there are cases 
where cognitive impairment is not as severe as asymmetry 
and the rest of the histopathological data (23). In Alzheimer's 
patients, MRI captures how cortical atrophy occurs early 
and progresses faster in the left hemisphere than in the right 
hemisphere (24). In imaging studies, SPECT with 133Xe is also 
used, which indicates an absolute measure of regional cerebral 
blood flow (rCBF) and technetium‑99m‑hexamethylpropyle‑
neamineoxime (99mTc‑HMPAO), with the images provided 
being of high resolving quality (25). With this technique, 
47 patients with fronto‑temporal dementia were analyzed, the 
images were evaluated by two neuroimaging. Regarding the 
temporal lobe variant, 10 of the patients with fronto‑temporal 

dementia presented a variant of the temporal lobe (TLV), a 
fact confirmed by consensus by both neuroimaging. This 
subgroup of patients with TLV had a significant bitemporal 
and orbitofrontal asymmetry, but a smaller asymmetry in 
the frontal cingulate, dorso‑lateral and polar areas (25). The 
two neuroimaging had the task of detecting patients in whom 
the predominant variant of the temporal lobe with predominant 
right asymmetry or with predominant left asymmetry (RTLV 
or LTLV) predominates. However, all subjects with TLV 
had orbito‑frontal hypoperfusion and had bilateral temporal 
involvement (25). The clinical division between RTLV and 
LTLV was based on hypoperfusion asymmetry. The ultimate 
goal of the study was to highlight the link between temporal 
dysfunction and behavioral changes in these patients. These 
10 subjects with TLV were compared with the remaining 
37 subjects of the study, who had selective hypoperfusion at 
the frontal level, not at the temporal level. Of the remaining 
37 subjects, 10 of them had diffuse hypoperfusion in the 
frontal lobes, while in the temporal lobes the diffusion of cere‑
bral blood flow was normal. Of these 10 subjects with frontal 
hypoperfusion, 5 of them had hypoperfusion on the right side, 
and in the other 5 cases, on the left side (25).

Another study was performed on 93 subjects with mixed 
dementia (Alzheimer's disease doubled by subcortical cerebro‑
vascular disease). Patients were followed longitudinally and 
MRI images were analyzed to measure the following volumes: 
cortical gray matter, hippocampus, white matter hyperin‑
tensities, gaps. Pathological correlations were identified 
between decreased cortical gray matter volume, Alzheimer's 
disease, subcortical vascular pathology and arteriosclerotic 
phenomenon (26). Decreased hippocampal volume and atro‑
phies at this level correlate with Alzheimer's disease. The 
hyperintensities identified in the white matter, the number 
of gaps and subcortical vascular pathology correlate directly 
with aging (24). In other words, the presence of gaps and 
changes in the white matter are pathognomonic of vascular 
disease. The neuropathological basis of aging is cortical and 
hippocampal atrophy, but dementia is a much more complex 
clinical phenomenon, in which multiple similar brain struc‑
tures mediate cognitive decline (24).

3. References to dementia medication

The issue of dementia highlights a dysfunction of the cholin‑
ergic system, which has as a clinical resonance the memory 
disorder, especially short‑term memory (27). The most effec‑
tive way to improve the cholinergic system in Alzheimer's 
has been revealed to be the inhibition of acetylcholine metab‑
olism by blocking the enzyme acetylcholinesterase (AchE). 
Thus, more acetylcholine remains available in the synaptic 
cleft, which improves memory and slows the progression of 
the disease. All antidementia drugs do not act on already 
destroyed neurons, but increase synaptic transmission on 
the proportion of neurons still intact. Acetylcholinesterase 
inhibitors have a dual mechanism of action in addition to 
performing a positive allosteric modulation on postsynaptic 
nicotinic receptors.

Another hypothesis issued in Alzheimer's disease refers 
to excess glutamate, which contributes to the destruction of 
neurons by excitotoxicity (28).



TUDOR et al:  MORPHOLOGY IN DEMENTIA4

Medication used to treat dementia includes donepezil 
(acetylcholinesterase inhibitor: 5‑10 mg/day); galantamine 
(acetylcholinesterase inhibitor and nicotinic receptor modu‑
lator: 12‑24 mg/day); rivastigmine (acetylcholinesterase and 
butyryl cholinesterase inhibitor: 6‑12 mg/day); and memantine 
(rNMDA antagonist: 10‑20 mg/day) (29).

Serum cholinesterase inhibitors (ChE) are the mainstay 
in the treatment of Alzheimer's disease (29) for the following 
reasons: i) they increase cholinergic transmission, inhibiting 
the action of cholinesterase in the synaptic cleft; ii) they require 
relatively intact cholinergic postsynaptic receptors to benefit 
from increased acetylcholine levels; iii) they are useful in the 
treatment of mild to moderate dementia [Mini‑Mental State 
Examination (MMSE) score 10‑26]. Most studies demonstrate 
their efficacy in Alzheimer's dementia, but there are data 
that support the positive effects for both mixed dementia and 
dementia from Parkinson's disease with a slight improve‑
ment of cognition in daily activities and possibly effective in 
advanced forms, but the data are less clear (30‑32).

The side effects of acetylcholinesterase inhibitors are: 
cholinergic side effects including diarrhea, nausea and 
vomiting which are generally transient and mild (20%); 
bradycardia and syncope, as potential side effects; as well as 
headache and dizziness (33).

With regard to memantine it can be said that it is a weak 
to moderate antagonist of N‑methyl‑D‑aspartate (NMDA) 
glutamate receptor, which decreases normal receptor activity 
if there is an excess of glutamate (34); with minimum hepatic 
metabolism on CYP450, and instead requires dose reduction 
in patients with kidney disease. It exhibits moderate‑severe 
antidementia efficacy; fewer side effects compared with AchI 
(most often it can cause dizziness). As a partial agonist of 
glutamate receptors, it has been used in Germany for over 
20 years, not only in cognitive disorders, but also in various 
other neurological symptoms (35).

Rivastigmine (4.6‑13.3 mg) has an inhibitory action on 
both acetylcholinesterase and butyryl cholinesterase (36).

Galantamine is an allosteric modulator of nicotinic acetyl‑
choline receptors also with renal elimination, effective in 
vascular dementia, in Lewy bodies (37).

Memantine and cholinesterase inhibitors remain the main 
drugs of treatment, but over time other agents have been 
considered, without much success including Ginkgo biloba, 
non‑steroidal anti‑inflammatory drugs, estrogen, selegiline 
and vitamin E (38‑40).

4. Elucidation of Parkinson's dementia and Huntigton's 
dementia

Parkinson's disease is a multifactorial and progressive 
disorder, of neurological and chronic nature, which is based on 
the selective loss of dopaminergic neurons from the substantia 
nigra pars compacta (41). Over time, motor manifestations 
of Parkinson's disease (tremor and stiffness) associated with 
cognitive impairment, can progress to dementia. At the neuronal 
level, intracellular inclusions (Lewy bodies) are formed, which 
contain α‑synuclein aggregates. Parkinson's disease involves 
symptoms of neuritis in the brainstem, damage to the limbic 
system and cortical areas. Amyloid‑β deposits are also formed. 
Dopaminergic neurons degenerate, which leads to a decrease 

in dopamine in the synaptic cleft, a phenomenon which in turn 
slows down dopaminergic neurotransmission related to motor 
circuits. The mechanism occurs mainly in the basal ganglia. 
Gastrointestinal tract dysfunctions are associated (42), dete‑
riorating phenomena that can lead to dementia, and from a 
psychopathological point of view, a whole plethora of mani‑
festations, from sleep disorders to depression, symptoms that 
have been found in recent years, which improve considerably 
under the application of low frequency repetitive transcranial 
magnetic stimulation (rTMS). Dopaminergic neurons in the 
substantia nigra pars compacta deteriorate due to monoamine 
oxidase, which causes an aberrant metabolism of dopamine 
and causes the accumulation of hydrogen peroxide, which is 
toxic (43).

When Parkinson's disease develops with dementia, 
decreased judgment, thinking, and critical thinking occur 
after at least one year and are the consequence of aberrant 
microscopic deposits of α‑synuclein. This compound is a 
protein that exists on a large scale in the brain, with a function 
not fully known (44), but in patients with Parkinson's disease is 
found in excess, promoting the development of deposits called 
Lewy bodies, revealed in 50‑80% of those with Parkinson's, 
their number increasing as the disease progresses (45). Old 
age, severity of motor symptoms, cognitive impairment, even 
if it is mild, but present from the beginning, are serious factors 
in Parkinson's disease. Excessive daytime sleepiness, postural 
instability and gait disorders (PIGD) and, especially, the pres‑
ence of hallucinations, without other signs of dementia, are 
factors of poor prognosis. To these are added: disorders of 
concentration, stability and selectivity of attention, changes in 
memory function, both working and long‑term, both fixation 
and evocation, impaired reasoning, hypothetical‑deductive 
inferences and judgment (46). Positive psychiatric symptoms 
may overlap, beginning with erroneous processing and conse‑
quent interpretation of visual information, leading to illusions 
and hallucinations, along with ideas of prevalent or delusional 
intensity, paranoid spectrum (frequent being those of persecu‑
tion, pursuit or jealousy, to which the patient is not critical and 
which is associated with behaviors of significant aggression). 
Among the sleeping disorders, pathognomonic are those 
with rapid movements of the eyeballs (47). Usually, there is 
approximately a year between the onset of motor symptoms 
in Parkinson's disease and the onset of symptoms of cognitive 
impairment. There are no treatments to stop or slow down 
neuronal damage in Parkinson's. Cholinesterase inhibitors 
used for the cognitive sphere in Alzheimer's can also help in 
Parkinson's dementia, but through an eminently symptomatic 
action. This category of drugs favorably influences visual 
perceptual disorders, sleep changes, prevalent and delusional 
distortions in thinking and violent behavioral pathology, 
inappropriate to the context (29,30). However, there are 
reported cases of hallucinations or confusion in patients with 
Parkinson's dementia. Selective serotonin reuptake inhibitors, 
used to treat comorbid depression, melatonin or clonazepam, 
are sometimes useful to treat REM sleep disorders (48). 
Clonazepam is also useful as a muscle relaxant.

Movement disorders are caused by defects in the func‑
tioning of the basal ganglia, while dementia is the result of 
cortical abnormalities. In other words, the discussion is about 
two different disorders, at the motor level and at the cognitive 
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level, which involve different anatomical areas (49). However, 
new research sheds light on these divergences, as the basal 
ganglia have rich connections to the cerebral cortex, especially 
the prefrontal area, through the thalamus. The caudate nucleus 
and the thalamus are important areas in the mechanisms of 
intellectualization, rationalization and in the process of knowl‑
edge. There is a wide network that starts at the prefrontal 
cortex, involves the caudate nucleus and the dorso‑medial 
thalamus and is of interest to both attention and movement. 
The network in question gives human behavior a sense of 
personality, supporting the general filter of attention and inte‑
grating thinking with emotion and motivation. Considering 
this theory of the existence of an extensive network, even in 
situations where the frontal lobe is not pathologically involved, 
but only the subcortical structures are affected, in terms of 
clinical expression, the patient in question behaves as if he had 
a ‘moriatic’ pathology.

There are also biochemical explanations in addition to 
the anatomical ones. Although in Parkinson's disease the 
dopaminergic system is the main system affected, there are 
also disorders in the neurotransmitters acetylcholine and sero‑
tonin, which explains the cognitive, affective and movement 
pathology (50).

Huntington's disease is also a genetic‑based neurological 
disorder (a mutation in the huntingtin gene on chromosome 4). 
This is an excess repetition of the CAG sequence of trinu‑
cleotides. Therefore, a mutant huntingtin protein can form 
abnormal aggregates, which abnormally regulates transcrip‑
tion, modifies the homeostasis of neuronal membrane proteins, 
and multiple aggregates will develop that inhibit intra‑ and 
intercellular exchanges, by affecting intracytoplasmic 
vesicles. From the terminal button of the presynaptic axon to 
the dendrite of the postsynaptic neuron, the axonal traffic of 
neurotransmitters suffers. Synaptic plasticity is low and glial 
cells cannot be compensated either (51,52).

Huntington's disease affects movement, mood and thinking. 
The distinguishing symptom is an uncontrolled movement of 
the arms, legs, head and face (mainly the upper half of the 
body). Symptoms develop between the ages of 30 and 50. At 
the knowledge level, the skills of abstract thinking, judgment 
and reasoning, perceiving the absurd, organizing, planning, 
sequencing and providing retroactive feedback decrease. 
Concurrently, the concentration of attention and all three 
forms of memory are disturbed. Affectively, mood swings 
are observed, ranging from depression and apathy, to anxiety, 
anger, irritability and irascibility. The pathognomonic feature 
is the obsessive‑compulsive behavior. It can take the form of 
perseverance in asking a certain question or in the adhesive‑
ness and psychic viscosity of a certain idea, theme, activity or 
individual (53).

A study of subjects likely to develop Huntington's disease 
would reveal early decreases in processing speed, the 
slowing of cognition being a foremost manifestation of this 
disorder (53). This is the distinguishing feature of Huntington's 
dementia, compared with Alzheimer's dementia, in which the 
first psychopathological change that occurs is memory loss. In 
Huntington's disease, the decline in memory occurs relatively 
late, but it is an unfavorable predictor of disease progression 
in terms of loss of functionality. Memory deficiencies in 
Huntington's disease are due to the inability to systematically 

and successfully retrieve stored information. In other words, 
the process of evocation is the one affected (both recognition 
and recollection). The slowness of the processing speed corre‑
lates with the difficulties in mnemonic evocation and is related 
to the frontal lobes (54). The results of a study by Rohrer et al 
indicated that in Huntington's disease, poor memory perfor‑
mance also affects motor recovery, as the loss of the ability to 
store information appears to be related to the maintenance of 
motor skills (55).

5. Anatomically functional references to the importance of 
the hippocampus in dementia

Before the discovery of Alzheimer's disease, there was discus‑
sion of hyperactivity in the memory network, which was 
considered to consist of the hippocampus, medial temporal 
lobe and several cortical regions. Recently, this hyperactivity 
in mnemonic function is considered to be due to neuronal 
excitotoxicity (56).

The hippocampus consists of three distinct regions: the 
dentate gyrus, cornu ammonis 3 (CA3) and cornu ammonis 1 
(CA1) (57). The influx of blood from the CA3, the second layer 
of the entorhinal area, reaches the dentate gyrus through the 
perforating pathway, where the motor fibers circulate. Schaffer 
collateral neurons are also involved, which have an effect on 
the efficiency and duration of storage memory, in which the 
serotonergic neurotransmitter also plays an important role. 
Through them, the information goes from the CA1 to the CA3. 
If the synaptic connections between the entorhinal area and the 
dentate gyrus decrease at the level of the perforating pathway, 
the memory will be severely affected (57). If the signals from 
the entorhinal area decrease, the rate of pulse transmission 
at the CA3 level will increase. If the memory deficiency is 
due to a problem at the level of CA1, it is identified as the 
clinical situation in which the number of silent synapses has 
increased, i.e. those synapses that lack the excitatory glutama‑
tergic AMPA receptors. Concurrently, the number of calcium 
channels increases, which in the long run will give excitatory 
signals, which explains why CA1 neurons are more sensitive 
to excitotoxicity and, consequently, increase the risk of devel‑
oping Alzheimer's disease (57). Research on laboratory mouse 
have revealed that neuronal hyperactivity increases amyloid‑β 
production (58). The increased activity of neurons in CA1 
causes the formation of amyloid‑β aggregates (58).

Atrophies in the hippocampus and entorhinal cortex play 
an important role in memory impairment in the early stages of 
Alzheimer's disease (59). These two aforementioned structures, 
together with the amygdala, become severely atrophied in the late 
stages of the disease (VI/VII Reisberg). At the level of the hippo‑
campus, neuritic plaques are formed, these being collections of 
neurites around a central amyloid nucleus. Adjacent, intracyto‑
plasmic bundles of hyperphosphorylated protein filaments are 
revealed. These ‘windings’ move the nucleus of the neuron. 
Mainly, neuritic plaques have their favorite place of formation 
in the hippocampus. Furthermore, in the hippocampus, there is 
granulovacuolar degeneration, small cytoplasmic vacuoles are 
formed, each of which has an argyrophilic granule inside (60). 
In addition, in the hippocampus, in the pyramidal cells, the 
Hirano bodies are formed. These are inclusions of eosinophils, 
composed mainly of actin filaments (61).
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Other research suggests that the reduction in insulin 
rate and insulin growth factors, which are identified in 
neurons (IGF), also contribute to neuronal degeneration in 
Alzheimer's disease. Post‑mortem studies have revealed these 
anatomopathological records at the hippocampal level, as well 
as in the frontal lobes and thalamus. The cerebellum is not 
affected by Alzheimer's disease and, as a result, insulin and 
insulin growth factor are normal at this level (62‑64).

6. Conclusions

The order in the frequency of dementias in clinical pathology, 
is revealed to be: Alzheimer's disease, followed by vascular 
dementia, dementia with Lewy bodies and, less frequently, 
fronto‑temporal dementia (33,34).

According to studies that have been reviewed, the highest 
frequency is found among patients with mixed lesions and 
among these, the most common are those associated with 
Alzheimer's disease with lacunar cerebral infarct, caused by 
either ischemic stroke or thrombi which have migrated from 
other areas such as the carotid arteries or heart. When several 
pathologies (predominantly cardiovascular) coexist at the same 
time and potentiate each other, there is a threefold increase in 
the chances of developing dementia. The favorable response to 
cholinesterase inhibitors should be noted.

The confirmed MRI and histopathological asymmetry 
between the right and left hemispheres should also be noted, 
an observation that appeared early in the evolution of the 
disease and it is progressively accentuated, more for the left 
hemisphere than for the right one.

Last but not least, the theory of poor interstitial fluid 
drainage is worth mentioning, especially with regard to an 
aged brain. This is potentiated by amyloid angiopathy, and this 
is a significant factor in the pathogenesis of dementia.
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