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INTRODUCTION

Mental disorders of vascular origin include a variety of psychotic and non-psychotic
manifestations arising from various vascular diseases of the brain - atherosclerosis, hypertension,
obliterating cerebral thromboangiitis.

Systematization of mental disorders with the allocation of individual nosological units is
possible only in some cases, but more often there is a combination of various vascular lesions or
the addition of others to existing vascular disorders. The atherosclerotic process can be
complicated by hypertension and, conversely, atherosclerosis can join in the later stages of
hypertension. The same is the case with arteriosclerosis and thromboangiitis. When analyzing
mental disorders and psychoses of vascular genesis, we will describe the general disorders that
characterize the entire group of vascular diseases of the brain, and we will try to highlight the
disorders that are more characteristic of a particular vascular suffering.

All vascular diseases are characterized by certain symptoms - a vascular symptom
complex. First, dysmnestic disorders, which are usually combined with affective faint-heartedness
and a tendency to tenderness. These manifestations are accompanied by a consciousness of the
disease to one degree or another and fussy helplessness. This symptom complex is the same for
various vascular disorders. The second feature of mental damage in vascular sufferings is that with
them the impression of severe cerebral suffering is more created than mental. With vascular
processes, memory impairments are observed. Affective incontinence, sometimes episodes of
confusion, i.e. disorders that occur with gross brain suffering (atrophies, tumors, etc.). You should
pay attention to the fact that with all vascular diseases, a wave-like flow is observed, i.e. flow with
periodic improvements. With cerebral thromboangiitis, the periods of improvement can last for
several years, with atherosclerosis and hypertension - less, but still the appearance of intermittent
psychoses from time to time, proceeding with confusion, is characteristic.

Mental illness is characterized by a certain change in psychopathological syndromes during
the course of the illness. Therefore, the study of their sequential development allows one to judge
not only the nosological affiliation of the corresponding disorders, but also the progression or
regression of the disease. In some cases, a change in syndromes helps to determine the localization
of the pathological process.

And, finally, the study of the structure and change of syndromes is necessary to assess the
effectiveness of therapeutic interventions. Cerebrovascular disorders are one of the most common

pathological conditions in neurological practice. Lack of cerebral circulation naturally occurs with



atherosclerosis of the main arteries of the head, hypertension, and other diseases of the
cardiovascular system.

It is important to note that in recent years there has been a tendency towards an increase in
the incidence of cardiovascular disorders not only in old age, but also among middle-aged and
young people. Pathology of cerebral vessels can lead to both repeated acute disorders of cerebral
circulation and chronic cerebral ischemia. [13]

Most often, recurrent strokes and chronic ischemia coexist, and both of these pathogenetic
factors eventually lead to the formation of the clinical syndrome of discirculatory encephalopathy
(DE). Cerebrovascular disease is the second most common cause of cognitive impairment. The
share of vascular dementia, according to the results of a European study, accounts for 17.6% in
the structure of all dementia [5].

Among the etiological factors in the development of vascular cognitive disorders, diseases
such as atherosclerosis and arterial hypertension occupy the most important place. An important
role is played by cardiac pathology, which can be the cause of the development of repeated
embolism and chronic hypoxic state, as well as blood diseases, systemic inflammatory and non-
inflammatory angiopathies [1].

Cognitive deficit in cerebrovascular pathology has a negative impact on the course of the
underlying disease. The development of a moderate cognitive impairment leads to an aggravation
of the patient's condition and a worsening of the prognosis of the underlying disease. Patients with
moderate cognitive impairment have a significantly higher risk of death and the development of
Alzheimer's disease in the future compared to people of a similar age with preserved cognitive
functions.

In recent years, interest in the problem of vascular dementia has noticeably revived, which
is explained by a number of medical and social reasons. First of all, this was facilitated by well-
known demographic shifts in society: an increase in average life expectancy, a change in the age
structure of the population, an increase in the population of persons of late (elderly and senile) age
and, accordingly, the number of patients with dementia.

According to Lechner et al. [19], the proportion of people aged 60 and over in developed
countries reaches 13%. The tendency towards aging of the population now persists and. it will
probably grow in the future, that is, the urgency of this problem in the near future will grow even
more. Epidemiological studies have shown that the incidence of dementia at the age of 60 years
and older averages 5-8% [8, 13, 16, 24, 37].

At the same time, it is emphasized that that the confirmation of this pathology grows with

increasing age. If in the age group of 65-69 years the proportion of patients with dementia is 2.7%,
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then in the group of 80 years and older it reaches 21.2% (data of Mauller, cited Oesterreich
[12]). Dementia of atherosclerotic (vascular) genesis among all types of dementia of late age is
10-20% [37] and even 36-39% [19, 28].

The interest in the problem of vascular dementia is explained by the emergence and
implementation of new diagnostic methods (in particular, the computer tomography method) in
the clinic, the improvement and implementation of neuropsychological methods for the study of
higher mental functions [29, 32, 35, 45], the emergence of new concepts of atherosclerotic
dementia (concept the so-called "multi-infarction dementia™) [6, 17] and finally synthesizing and
introducing into clinical practice new therapeutic agents, methodological approaches that open up
new possibilities for the prevention and treatment of vascular dementia [9, 22].

In this thesis, trying to talk about mental disorders in vascular lesions, nevertheless,
proceeding from the nosological division of them into three main vascular sufferings. At the same
time, will try to highlight the features that primarily characterize one or another vascular process,

with a description of the stages of pseudo-neurasthenia, dementia and psychosis.



CHAPTER I. ALITERATURE REVIEW

1.1.  Overview of hypertonic disease and cerebral atherosclerosis

Cardio and cerebrovascular disease are leading causes of mortality worldwide. Mainly,
they are caused by atherosclerosis, which is a chronic inflammatory disease of blood vessels.
Cardiovascular events in the arterial wall result from the interactions between lipoproteins and
macrophages [1, 14].

Accumulated lipoproteins bound to infiltrated macrophages to form a fibrous cap
composed mostly of collagen in vascular smooth muscle cells, and this develops into an
atherosclerotic plaque [2].

The developed plaque can cause stenosis, which can lead to ischemic conditions in
surrounding tissues. When a plaque ruptures, in the worst-case scenario, thrombogenic materials

are exposed, platelets are aggregated, and they form a thrombus.

Figure 1.1. Specific designed sequences for the visualization of thrombi allow detection of
intraplaque haemorrhage (arrow) in stroke patients

The detached thrombus becomes an embolus capable of blocking blood flow. Thus,
atherothrombosis has the capability to cause ischemic stroke and myocardial infarction.

Lipoproteins transport cholesterol through the blood. Low-density lipoprotein (LDL)
consists of esterified cholesterol and triglycerides that contain phospholipids, free cholesterol, and
apolipoprotein B100 (ApoB100) [3].

Cellular LDL uptake is well-regulated. Their feedback mechanisms systemically limit

excessive uptake and lipid overload in cells [4].



In contrast, oxidized LDL (oxLDL) mostly bypasses the feedback system, and results in
intracellular lipid accumulation as foam cells present in atherosclerotic plaques [5].

Generally, the scavenger receptor-mediated uptake system misses the modified
lipoproteins such as oxidized forms of LDL. During oxidation, physico-chemical properties such
as lipid charge, size, and content are changed. Because oxidation modifies the LDL particles,
oxLDL particles have already undergone physico-chemical changes. The oxLDL is technically
different from natural LDL.

The components of oxLDL can activate endothelial cells, and also induce the expression
of adhesion molecules (E-selectin and VCAM-1) on the endothelial surface of the artery [2]. With
endothelial activation by these oxidized lipids, oxLDL help macrophages to infiltrate into tissues
and to produce chemokines as well as adhesion molecules [6].

The World Alzheimer Report 2015 announced the estimate that 46.8 million people
worldwide have dementia, and this number is expected to increase to 74.7 million by 2030 and
131.5 million by 2050 [50].

Accordingly, due to concerns about the increasing incidence of dementia, dementia is
predicted to be ‘epidemic’ and a consequent economic burden. The G8 dementia summit in 2013
and the WHO Ministerial Conference in 2015 decided to engage in a global action against
dementia. The Atherosclerosis Risk in Communities (ARIC) study performed in 1987-1989
enrolled 15,792 individuals: they were a bi-racial group, with an age range from 45 to 64 years,
from 4 US communities. Cognitive assessments were performed in the second ARIC examination
in 1990-1992 [24].

A comprehensive dementia study, Atherosclerosis Risk in Communities Neurocognitive
Study (ARIC-NCS), was used as the fifth ARIC examination in 2011-2013. [49]

They evaluated what happens to participants with extensive cardiovascular disease and
cognitive dysfunction after a long history of ARIC and for the participants who died. This is a
longitudinal cohort depicting the association of cognitive function, cardiovascular condition,
cerebrovascular condition, and mortality. In ARIC-NCS, they reported that the overall prevalence
of dementia in living ARIC participants is similar to the estimate of the World Alzheimer Report
2015.

Although the prevalence of MCI in ARIC-NCS and the prevalence of MCI have been
reporting to be at a similar level, there is a variation in MCI prevalence because of different MCI
definitions [24].

Therefore, longitudinal studies of incident dementia in this cohort are required for
validation of the MCI definition. [8]



From some studies, it is obvious that the prevalence of dementia is related to stroke, heart
disease, hypertension, and diabetes. These results are limited because many medications used to
treat cardiovascular disease and other vascular diseases have been observed to have an effect on
dementia prevalence and incidence. This is why no single factor has been identified to fully explain
the changes in dementia prevalence and incidence. However, it is important to identify multiple
risk factors and protective factors throughout a personal whole life-course relating to physical,
mental, and cognitive health. In particular, atherosclerotic and vascular risk factors need to be well-
controlled for reducing the risk of dementia in later life.

Aging is a major risk factor for neurodegenerative disease associated with atherosclerosis
[2].

Previous studies have demonstrated a strong association between aging and vascular
diseases. Recent clinical investigations have focused on the relationship between levels of
circulating adhesion factors in peripheral blood and cerebrovascular diseases [66]. Platelets and
leukocytes play a major role in atherothrombosis, aggregates of which result in the formation of
atherosclerotic plaques [9].

Although other factors associated with vascular disease can influence the cognitive state,
few studies have utilized flow cytometry to investigate platelet and leukocyte markers in older
adults with cognitive decline. Research has demonstrated a correlation between circulating
adhesion molecules in patients with atherosclerosis and atherosclerosis factors such as intima-
media thickness (IMT) and the number of plaques, which may assist in determining the presence
and/or extent of cognitive decline [29].

To determine the potential usefulness of this correlation for determining
diagnoses/prognoses, blood factor analysis is required. Based on the pathophysiological
mechanism underlying dementia, most relevant studies have aimed to identify molecular markers
based on drug responses [40].

As such, little is known regarding the potential role of circulating adhesion molecules in
patients with vascular diseases during the early and later stages of cognitive dysfunction.

1.2. Cerebral atherosclerosis and mental disorders
Atherosclerosis refers to the accumulation of fatty and/or fibrous material in the innermost
layer of arteries, the intima. The term atherosclerosis derives from the Greek word for ‘gruel” or
‘porridge’, reflecting the appearance of the lipid material found in the core of the typical
atherosclerotic plaque (or atheroma). With time, the atherosclerotic plaque can become more

fibrous and accumulate calcium mineral.



Artery

Plaques form in lining of artery

Plaque grows, lining of artery damaged

Plaque ruptures

Blood clot forms,
limiting blood flow

Figure 1.2. Development of atherosclerosis

Advanced atherosclerotic plaques can encroach upon the arterial lumen, impeding blood
flow and leading to tissue ischaemia. Atheromata that do not produce a flow-limiting obstruction
can disrupt and provoke the formation of a thrombus that can occlude the lumen providing a second
route, usually more acute, to ischaemia. Atherosclerotic cardiovascular disease (CVD) remains a
leading cause of vascular disease worldwide. When it affects the heart’s own circulation, it can
cause acute coronary syndromes including myocardial infarction or chronic conditions such as
stable angina pectoris (chest pain or discomfort caused by insufficient perfusion of the heart
muscle).

Phenotypic expressions of atherosclerosis have varied manifestations throughout the body
in each individual and it is not entirely understood why atherosclerosis has such a heterogeneous
distribution. For example, greater severity of coronary atherosclerosis is associated with greater
severity of aortic atherosclerosis, but about a third of individuals with a high Agatston coronary
artery calcium score (>300) do not have evidence of aortic calcification [12].

In pathology studies, individuals with aortic atherosclerosis involving >50% of the aorta
have various degrees of carotid atherosclerosis but about a tenth of these individuals lack
significant evidence of carotid atherosclerosis [23].

In atherosclerotic plagues, there is intracellular accumulation of LDL as well as damaged
tissue and misfolded/aggregated proteins. Biologically, these extra-accumulating materials are
dealt via autophagy. Through the use of adapter proteins, the cells undergo autophagy. The process

involves selective events rather than random bulk cleavage [9].



The selective autophagy can be described as: mitophagy, handling mitochondria;
pexophagy, charging on peroxisomes; lipophagy, dealing with lipids; aggrephagy, taking care of
aggregated proteins; and xenophagy, treating microorganisms. Among them, lipophagy is the
initiating event of autophagy by mediating a cholesterol efflux [10].

It has slowly become clear that an atherosclerotic macrophage can induce and degrade
cargo lipids by selective autophagy. In the case of the chaperone protein p62/SQSTML1 in
chaperone-mediated autophagy (CMA), p62/SQSTML1 can hold and transfer poly-ubiquitinated
cargo to autophagosomes for degradation. This machinery performs degrading events through the
ubiquitin-binding domain (UBD) and the LC3-interacting region (LIR) [11, 26].

The dysregulation of this autophagic pathway results from the markedly elevated
p62/SQSTML1 protein levels in macrophages of the atherosclerotic plaque [12 35].

Carotid atherosclerosis severity is assessed by considering the plague number, proportions,
and location as well as the presence of carotid stenosis that is caused by plaques. Additionally, the
severity of carotid stenosis is determined according to the blood flow velocities, residual rumen
diameter, and carotid artery flow velocities ratio to internal carotid artery versus the common
carotid artery [21].

For AD, it is generally accepted that vascular risk factors have an epidemiological effect
on dementia [22].

It has been reported that a narrowed carotid lumen is a risk factor for cognitive impairment
in steno-occlusive carotid artery disease patients [22].

Revascularization procedures may have some benefit in the alleviation of dementia, but
not for all of these patients [22]. In cases of mild AD with severe asymptomatic intra-carotid artery
(ICA) stenosis, cognitive decline progressed even though they have not experienced cerebral
ischemia [22]. One possible explanation of this relationship is that insufficient cerebrovascular
flow causes cerebral atrophy. Another one is vascular factors that are promoting the degenerative
changes of AD [22].

The available studies have identified factors associated with aging and vascular
dysfunction that exhibit a cross-sectional relationship with mental status based on the Mini-Mental
State Examination (MMSE) score. Recent studies have reported that carotid artery atherosclerosis
is associated with a subsequent risk of new or recurrent cerebrovascular diseases, such as stroke,
post-stroke vascular dementia, and MCI [24].

In patients with acute stroke, high-resolution MRI has therefore the potential of providing
the essential information on the cause of vessel obstruction, differentiating between thrombo-

embolic occlusion, plague rupture, or dissection (Figure 1.3.).
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Figure 1.3. Magnetic resonance angiography demonstrating a subtotal stenosis of the
right internal carotid artery (arrow) in a patient with acute stroke.

High-resolution multicontrast imaging demonstrates a disrupted plaque with intraplaque
haemorrhage as a cause of the subtotal obstruction (middle panels).

Details of the cross-sectional multicontrast magnetic resonance images (four-fold
enlargement) are provided in the right panels

Furthermore, chronic hypoperfusion caused by carotid stenosis has been reported to play a
role in cognitive decline [25].

Dementia represents a major public health concern [18], as accumulating evidence has
demonstrated that the incidence and prevalence of dementia increases rapidly with advancing age.
Although it has been difficult to investigate changes in the incidence and prevalence of dementia
due to variations in diagnostic criteria and methods, a recent epidemiological study indicated that
the dementia prevalence and incidence have decreased in some countries. Moreover, the number
of patients with dementia has remained stable in the aging population of these countries [36].

Some evidence has suggested that vascular risk factors are associated with the onset and
progression of AD [37].

There are increasing concerns that microvascular disease and tau deposition are found
concomitantly and it is thought that treating vascular risk factors is as important as preventing

cognitive decline [18].

10



Although the association between anterior cerebral artery (ACA) plaques and dementia has
not been fully determined for the number and the location of plaques, it can be used as a better
indicator of disease progression and severity.

In addition, increased cerebrovascular risk has been associated with more severe dementia
and a higher MCI incidence [33]. Considering the role of vascular blood factors in patients with
MCI, such factors may also influence the progression of cognitive decline [14].

However, there are currently no markers for the prediction of prognosis or the risk of
conversion from MCI to dementia. Therefore, it is necessary to develop noninvasive diagnostic
methods for the assessment of vascular status [22]. This aspect is discussed in more detail in the
next sub-section with my results.

It is apparent that inflammatory factors and inflammatory reactions play critical roles in
atherothrombotic disease. Atherosclerosis causes many ischaemic strokes and transient cerebral
ischaemic attacks. It can lead to the formation of aneurysms including those that form in the
abdominal aorta. When it affects the peripheral arteries, it can cause intermittent claudication,
ulceration and gangrene that can jeopardize limb viability. Atherosclerosis remains a major killer,
and has now spread globally.

Atherosclerosis, which usually develops gradually, mental disorders appear imperceptibly.
The first symptoms that usually appear in patients from time to time are headache, heaviness in
the head, noise in the head, flashing of flies before the eyes, dizziness. Sleep disorders occur -
early awakening with the feeling that you will not fall asleep anymore. Dizziness is accompanied
by a feeling of nausea, sometimes patients feel hot flashes to the head. At this stage, increased
fatigue is sometimes found.

Cerebral blood vessels and blood vessels elsewhere in the body change with age in a similar
way. There is progressive stiffening of arterial walls, with an increase in collagen in the tunica
intima and in the tunica media. Major cerebral arteries, such as the vertebral, basilar, and middle
cerebral arteries, show progressive dilatation and tortuosity due to fibrosis of the intima and media.

Generalized thickening and stiffening of cerebral arteries (arteriosclerosis) is also
accompanied by patchy thickening and the accumulation of cholesterol within atherosclerotic

plaques of the major cerebral arteries.
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Figura 1.4. Magnetic resonance imaging high-resolution T2W oblique imaging of the
aortic arch demonstrating an atherosclerotic plaque particularly evident in the posterior wall
(arrow) extending in the left subclavian artery (A). (B) A protruding 4 mm thick plaque at the

level of the distal thoracic aorta.

Occlusion of large or small cerebral arteries may result from emboli arising in the heart or
from thrombi associated with atherosclerosis of the carotid arteries. Large infarcts resulting from
occlusion of cerebral arteries may result in strokes, with focal neurological signs such
as hemiparesis, whereas multiple small infarcts may produce no overt neurological signs but can
result in vascular dementia (Table 1.1.).

Table 1. Age changes in the brain associated with dementia®

Type of dementia Intracellular inclusions in Extracellular Cerebral amyloid Infarcts
neurons deposits angiopathy
Ageing brain Lipofuscin +++ AB+ AP+ +
Tau +
Vascular dementia Lipofuscin +++ AB+ AP+ ++++
Tau +
Alzheimer's disease Lipofuscin +++ AR ++++ AR ++++ +H++
Tau +++
Dementia with Lewy Lipofuscin +++ AP ++ AP ++ +++
bodies Synuclein +++
Tau ++
Creutzfeldt-Jakob disease Lipofuscin +++ in elderly Prion +/— (prion protein) | +
protein ++++
Huntington's disease Huntingtin +++ AB +/— +/— (AB) +
Frontotemporal lobar Lipofuscin +++ AP +/— +— (AB) +
dementias (FTLD) Tau
Transactive response DNA-
binding protein
The fused in sarcoma protein
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Intracellular inclusions, extracellular protein deposits and vascular damage in the ageing
brain and in different major types of Dementia.

Gradually, the patients become more and more irritable, quick-tempered, admit rudeness
unusual for them before. A tendency to tenderness appears as a mild sign of affective
incontinence. Absent-mindedness occurs as an early sign of memory impairment.

The elective ability of memory is impaired, which affects the difficulty of reproducing
names, surnames, dates. Productivity disorders are noted. It becomes difficult to quickly orientate
in the various requirements imposed by life. A rapid change in the situation causes irritation and
confusion in patients, this indicates a decrease in mental adaptation. Patients perform their usual
work well.

The so-called manual skill decreases - work that requires precise movements becomes
unavailable. Handwriting changes, patients can drop objects, all their movements become less
differentiated. Speech becomes, as it were, clumsy - they cannot express their thought with the
same clarity.

They say introductory phrases, give unnecessary details. The mood is usually somewhat
lowered. There may be alarming fears of a hypochondriacal plan - often patients are afraid of
sudden death. It becomes difficult to quickly orientate in the various requirements imposed by
life. A rapid change in the situation causes irritation and confusion in patients, this indicates a
decrease in mental adaptation. Patients perform their usual work well. They cannot perform a new
one.

The disease progresses to the second stage gradually. The manifestations of the disease
intensify. The headaches are getting more and more excruciating. Dizziness may be accompanied
by fainting, at times with instant clouding of consciousness. Some patients have epileptiform
seizures.

The gait becomes uncertain, the steps are short. Hand tremors appear. Speech sometimes
becomes intertwined, paraphasias may occur. Memory suffers more and more - individual events
from the past begin to drop out. At the same time, patients themselves often complain of
forgetfulness. There are symptoms of irritable weakness. Tearfulness is expressed. The sick
becomes more and more stupid. The consciousness of the disease is still there. Patients suffer from
their irritability, poor memory.

Further, a more coarse atherosclerotic dementia develops - an affective coarsening occurs,
the patients become selfish, annoying, talkative and fussy. Progressive amnesia occurs.

Dementia from lacunar goes into total, that is, the consciousness of the disease is lost, a

critical attitude towards one's condition is lost. Speech becomes more monotonous, paraphasias
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appear more and more often, persistent articulation disorders are noted. Patients have difficulty in
serving themselves. Spatial disorientation may occur.

Confabulations often occur. The mood is now complacent, now irritated and angry, now
confused and helpless. At night, patients do not sleep well, during the day they fall asleep. Become
sloppy, often gluttonous. Gradually insanity sets in, interrupted by a stroke leading to death. There
may be a stroke-free course.

At the stage of atherosclerotic dementia, psychotic states arise, they develop either in the
prodrome of a stroke, indicating the danger threatening patients, or in the post-stroke
period. Collectively, they are referred to as states of confusion.

The patients' speech is incoherent, they are restless, trying to get up, grabbing passers-
by. Deeply disoriented, do not recognize others. These states are difficult to fit into the framework
of ordinary syndromes of confusion, since psychopathological manifestations in them are
characterized by atypicality, rudimentarity, and syndromic incompleteness. Acute vascular
psychoses are usually short-lived (up to several hours), often occur at night, and are repeated many
times.

In contrast to acute symptomatic psychoses, the dynamics of acute vascular psychoses is
characterized by frequent changes in various syndromes of confusion. In some cases, these
psychoses are more syndromic in nature, more often there is a state of the so-called professional
delirium or oneyroid. The occurrence of such conditions indicates the severity of the underlying
suffering.

Acute psychoses can give rise to subacute or so-called transient intermediate psychotic
states. Transient psychoses, therefore, can be associated with states of altered consciousness, but
they can also arise on their own, which causes significant diagnostic difficulties. As transient
psychoses, pseudoparalytic states and Korsakov's amnestic syndrome are more often observed, as
well as lingering asthenodepressive states, anxious depressions, hallucinatory-delusional
psychosis and apathic-abulic states. more often there is a state of the so-called professional
delirium or oneyroid.

The occurrence of such conditions indicates the severity of the underlying suffering.

Acute psychoses can give rise to subacute or so-called transient intermediate psychotic
states. Transient psychoses, therefore, can be associated with states of altered consciousness, but
they can also arise on their own, which causes significant diagnostic difficulties. As transient
psychoses, pseudo-paralytic states and Korsakov's amnestic syndrome are more often observed, as
well as lingering asthenodepressive states, anxious depressions, hallucinatory-delusional

psychoses and apathic-abulic states. more often there is a state of the so-called professional
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delirium or oneyroid. The occurrence of such conditions indicates the severity of the underlying
suffering.

Transient psychoses, therefore, can be associated with states of altered consciousness, but
they can also arise independently, which causes significant diagnostic difficulties.

As transient psychoses, pseudo-paralytic states and Korsakov's amnestic syndrome are
more often observed, as well as lingering asthenodepressive states, anxious depressions,
hallucinatory-delusional psychoses and apathic-abulic states. but they can also arise
independently, which causes significant diagnostic difficulties. As transient psychoses, pseudo-
paralytic states and Korsakov's amnestic syndrome are more often observed, as well as lingering
asthenodepressive states, anxious depressions, hallucinatory-delusional psychoses and apathic-
abulic states. but they can also arise independently, which causes significant diagnostic
difficulties. As transient psychoses, pseudoparalytic states and Korsakov's amnestic syndrome are
more often observed, as well as lingering asthenodepressive states, anxious depressions,
hallucinatory-delusional psychosis and apathic-abulic states.

Especially great diagnostic difficulties arise with the development of delusional and
depressive psychoses, sometimes such conditions must be differentiated from endogenous or

endoform psychoses of another genesis.

1.3. Mental disorders in vascular disorders

Symptom polymorphism is characteristic: from neurotic disorders to dementia. There are
many classifications of various authors: Kraft, Averbukh, Bannikov, Sternberg.

Mental disorders in vascular disorders by the type of course:

1) acute;

2) subacute;

3) chronic.

According to the severity:

1) neurotic level;

2) psychotic level,

3) dementia.

According to the stages of development of mental disorders, there are:

Neurasthenic - manifests itself in the form of neurosis-like disorders, which are progressive
in nature against the background of a decrease in mental performance.

Neurosis-like syndromes develop as a direct consequence of deterioration of blood supply
to the brain and insufficiency of compensatory mechanisms.

Their dynamics corresponds to the dynamics of vascular disease [2].
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External factors can be used as a plot of experiences, but they do not determine the
prevailing nature of complaints and behavioral features. Cognitive impairments in cerebrovascular
insufficiency (TFR) develop as a result of repeated strokes, chronic cerebral ischemia, or a
combination of both of these pathogenetic factors. It is customary to divide the TFR into two main
options: TFR in the pathology of large vessels and TFR in the pathology of small vessels.

Pathology of large cerebral arteries (atherosclerosis, cardiogenic thromboembolism) is
known to lead to large-focal cerebral infarctions of cortical localization.

Since cognitive functions are provided by the integrative activity of the entire brain,
cognitive impairment can occur with different localization of the ischemic focus. In this case, the
nature of cognitive disorders will directly depend on the localization of the cerebral infarction, and
the severity - on its size. Thus, cognitive impairments in the pathology of large cerebral arteries
represent a very heterogeneous group of neuropsychological syndromes in character and severity.
More uniform in the clinical picture are TFR associated with the pathology of small-caliber
vessels.

As you know, the most common cause of small vessel lesions is hypertension. The
anatomical features of the blood supply to the brain are such that with uncontrolled arterial
hypertension, the deep sections of the white matter of the brain and the subcortical basal nuclei are
primarily affected.

These parts of the brain are the "favorite™ place of localization of lacunar infarctions.
Chronic cerebral ischemia is reflected in changes in the white matter (the so-called leukoaraiosis),
which are also noted primarily in the deep cerebral regions. The basal ganglia are very important
integrative formations for cognitive activity, through which the associative zones of the anterior
and posterior parts of the cerebral cortex communicate. Damage to the white matter also causes
cognitive dysfunction, as it leads to deafferentation of the frontal lobes of the brain (the so-called
"disconnection phenomenon™).

Thus, secondary dysfunction of the anterior regions of the brain is the primary result of the
lesion of the deep sections of the white and gray matter. It is assumed that dysfunction of the
frontal lobes of the brain plays a key role in the formation of cognitive disorders in the pathology

of small vessels.

1.4. Association of mental disorders in hypertonic disease and cerebral atherosclerosis
Vascular diseases of the brain, hypertension, hypotension, cerebral atherosclerosis are
systemic diseases of the cerebral vessels with disruption of endocrine, neurohumoral, biochemical

metabolic processes, the vascular walls are saturated with lipids, narrowing of the bloodstream and
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decreased elasticity of the walls, due to which tissue trophism is disturbed, possible thrombosis

and necrosis of tissue sites [1].
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Figure 1.5. Schematic interplay of pathogenic factors causing vascular cognitive
impairment/dementia.
Lang developed the etiopathogenesis of hypertension. Long-term stress conditions lead to

disturbances in the regulation of vascular tone and foci of stagnant excitement are formed and the

lesion proceeds through the following stages [43]:

o Stage 1 - functional changes - a transient increase in blood pressure, blood pressure is
labile.
o Stage 2 - pathological functional-organic changes in blood vessels, where all symptoms

are stable, blood pressure is increased, but its level can change.
o Stage 3 - organic changes in blood vessels (stroke, necrosis, thrombosis) - pronounced
sclerotic changes, organic insufficiency (encephalopathy) in varying degrees of severity.

In patients with hypotonic disease, hypotonic crises may occur, accompanied by dizziness,
severe weakness, vasomotor disturbances, and sometimes fainting.

Patients very often complain of headaches, dizziness, which usually appears during the
transition, especially abruptly, from a horizontal position to a vertical one, tinnitus, lethargy, and
increased fatigue. In some patients, in addition to asthenic symptoms, depressive states also occur,

usually mildly expressed.
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Carotid arteries

Figure 1.6. Vascular lesions leading to VCI and their effects on the brain. See text for
details. CAA: cerebral amyloid angiopathy; ATS: atherosclerosis.

In some cases, patients become anxious and suspicious, express many hypohodric
complaints. Sometimes obsessive fears - phobias - arise.

Patients with thromboangiitis obliterans complain of headaches, dizziness, weakness,
drowsiness, increased fatigue.

The clinical picture of neuropsychiatric disorders is diverse, and has not studied enough.
In addition to focal symptoms, epileptiform states, schizophrenia-like pictures of the state of dull
consciousness, and the clinical picture of pseudotumor described. After 40 - 50 years, cerebral
thromboangiitis is difficult to differentiate from cerebral atherosclerosis. The disease can lead to
severe dementia. [37]

A number of neuropsychic changes accompanies cerebral atherosclerosis and, if the course
is unfavorable, can lead to severe dementia or even death. Quite often, the disease debuts with
neurosis-like symptoms in the form of irritability, increased fatigue, decreased performance,
especially mental.

Patients become absent-minded, have difficulty concentrating attention, and get tired
quickly. A characteristic feature of the initial atherosclerosis is also an intensification, as it were,
a kind of caricature of the previous personality traits: people who were previously distrustful
become frankly suspicious, careless people become even more frivolous, economical people are
very stingy, prone to anxiety are expressed anxious, unfriendly people are frankly spiteful, etc. etc.

In other words, figuratively called "a caricatured distortion of the personality."
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As the disease progresses, memory impairments and decreased performance more clearly
identified. Patients forget what they need to do, do not remember where they put this or that thing,
and remember new things with great difficulty.

Memory for current events is especially weak (patients can remember the past quite well),
names and dates (violation of chronological orientation). This forces patients, usually critical of
their condition, to increasingly resort to a notebook. In some cases, it can come to the appearance
of a typical Korsakoff syndrome.

As the disease progresses, the thinking of patients also changes: it loses its former
flexibility and mobility. Excessive thoroughness appears, sharpening on some details, verbosity,
patients with more and more difficulty highlight the main thing, switch from one topic to another
(stiffness sets in, or, as it is figuratively called otherwise, ossification of thinking). A very
characteristic feature of cerebral atherosclerosis is the emergence of pronounced emotional lability
- the so-called weakness. Patients become tearful, easily moved, cannot listen to music without
tears, watch a movie, cry at the slightest grief or joy, easily pass from tears to a smile and vice
versa.

A tendency to irritation reactions is also typical, gradually increasing up to sharp angry
outbursts on the most insignificant occasions. Patients become more and more difficult in
communication with others, they develop selfishness, impatience and exactingness; extreme
resentment appears. The severity of disturbances in thinking and memory, emotional incontinence
and behavior patterns already indicate the onset of the so-called atherosclerotic dementia, which
is a type of lacunar (partial, dysmnestic) dementia.

Cerebral atherosclerosis can be one of the causes of epilepsy that occurs in old age. [48]

In a number of cases, depression appears, often with increased suspicion about one's health,
and sometimes with a lot of hypochondriacal complaints. Less common is euphoria. Sometimes
there are acute (more often at night) states of altered consciousness with delusions and
hallucinations (visual and auditory), usually lasting several hours, less often days. Prolonged
hallucinations, mainly auditory, may also occur. Chronic delusional states are noted much more
often in patients with cerebral atherosclerosis.

Usually it is delusion of jealousy, relationship, persecution, hypochondriacal, litigious, but
delusional ideas of a different nature can also occur (delusion of invention, love, etc.). Often,
delusions that have arisen in patients with atherosclerosis are paranoid in nature. Stroke is a
characteristic symptom of severe atherosclerosis.

There is a sudden deep clouding of consciousness, most often a coma. There may be states

of stupefaction in the form of stupor or stunning. If the defeat has captured the vital centers, death
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quickly occurs. In other cases, the dynamics of the patient's condition is as follows: a coma, lasting
most often from several hours to several days, is replaced by stupor, and only gradually there is a
clarification of consciousness. In this period of gradual recovery from a coma, patients, along with
disorientation and confusion, may have speech and motor excitement, anxiety, anxiety, fears.

Convulsive states are also possible. The consequences of strokes are not only characteristic
neurological disorders (paralysis, aphasia, apraxia, etc.), but often severe mental disorders in the
form of the so-called post-apoplectic dementia, which is usually also lacunar in nature. Strokes do
not always occur suddenly, in some cases they are preceded by prodromal phenomena (pre-stroke
conditions).

Harbingers are expressed in the form of dizziness, rush of blood to the head, tinnitus,
darkening or flashing of flies before the eyes, paresthesia on one or another half of the body.
Sometimes paresis, speech, vision or hearing disorders, palpitations appear. Pre-stroke conditions
do not have to end with a typical stroke, sometimes the matter is limited only to these transient
disorders. Strokes can occur both suddenly and in connection with various provoking factors of
the state of mental stress (anger, fear, anxiety), sexual and alcoholic excesses, stomach overflow,
constipation, etc.

Averbukh and other authors believe that for the occurrence of mental disorders of vascular
genesis, a combination of endogenous and exogenous factors is necessary:

* hereditary burden;

« premorbid features - pathological (psychopathic) features that make it difficult to adapt;

« additional pathogenetic factors (alcohol, TBI, smoking, dystrophy).

In the occurrence of mental disorders, factors such as brain hypoxia or the destruction and
death of parts of the nervous tissue due to ischemia or cerebral hemorrhage are of undoubted
importance.

Additional harmful factors affecting both the underlying disease and the occurrence and
severity of mental disorders can be constitutional genetic characteristics, various intoxications,
infections, general somatic diseases, endocrine changes, general metabolic disorders, dietary
habits and lifestyle, including long and hard, without the necessary rest, intellectual or physical
labor.

The prevalence of the disease is difficult to determine, according to foreign authors,
vascular psychoses account for approximately 22-23% of all mental illnesses in patients over 60
years old, 57% of them are acute psychoses, acute neurosis-like and psychopathic disorders,
dementia is about 10%. Men and women suffer the same. The course often has an undulating
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character, especially in the early years of the disease. The severity of the prognosis is determined

not only by the degree of vascular lesion, but also by the localization of the process.

1.5.  The clinical picture and symptoms
The risk factors associated with intracranial atherosclerotic disease are the same for
atherosclerotic disease elsewhere in the body such as in the vessels of the heart, causing a heart
attack. Certain risk factors can increase your risk of carotid artery disease. [25]
Some of these risk factors cannot changed while others can be modified or treated. [6]
Risk factors that cannot changed:
e Increasing age
o Gender
o Family history of stroke
« Relative with atherosclerosis
 Prior history of stroke and/or heart attack
o Race
Risk factors that can be modified or treated:
o High blood pressure
e Smoking
e Diabetes
» Heart disease (e.g. heart attack, heart failure)
o Artery disease outside the heart and the major vessels
e Obesity
e High blood cholesterol level
o Lack of exercise
Symptoms. Unfortunately, unlike atherosclerosis of the carotid arteries, which often
causes transient ischemic attacks (TIA or ministrokes), intracranial atherosclerosis often is only
found when a major stroke occurs. [13]
Common signs and symptoms of a stroke or TIA may include sudden:
« Numbness or weakness of the face, arm or leg especially on one side
o Confusion or dizziness
e Trouble speaking or understanding
e Trouble seeing in one or both eyes
e Trouble walking, loss of balance or coordination
o Severe headache with no known cause

e Trouble swallowing
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The patient may also experience sudden loss of consciousness and seizures.

Clinical features of vascular cognitive disorders: The clinical picture of TFR in
pathology of large vessels is very heterogeneous and is mainly determined by the localization of
the suffered strokes. In contrast to this, TFR in arterial hypertension is fairly uniform due to the
above anatomical features of the blood supply to the brain.

Typical manifestations of TFR in small vessel pathology are neuropsychological symptoms
of frontal dysfunction. According to the theory of systemic dynamic localization of higher cerebral
functions A.R. Luria, the function of the frontal lobes of the brain is to program voluntary activity
and to control the implementation of the intended program.

One of the first symptoms of frontal dysfunction in TFR is often slow thinking: patients
need more time and effort to perform various mental exercises, and it becomes difficult for them
to concentrate. Disturbances of voluntary attention are characteristic: patients experience
difficulties in switching from one stage of activity to another, or, on the contrary, are distracted
from the intended program.

The consequence of these violations is perseveration and increased impulsivity.
Disturbance of analytical skills is also characteristic. For example, patients with TFR will have
difficulty generalizing concepts or trying to explain the meaning of proverbs and sayings. The
basal ganglia are an important sensory relay and are involved in the formation of spatial
representations. The defeat of these anatomical structures can lead to the occurrence of visual and
spatial disorders.

The simplest test for diagnosing this type of disorder is the clock drawing test: the patient
is asked to independently draw a round clock with numbers on the dial and put the hands at a
certain time indicated by the doctor. Memory impairments for current events are not typical for
TFR. The presence of such disorders almost always indicates the presence of a concomitant
neurodegenerative process.

However, with TFR, impaired memory may develop. At the same time, it is difficult for
patients to retain large amounts of information and quickly switch from one source of information
to another. Working memory impairments significantly complicate the processes of learning and
acquiring new skills, but, as already mentioned above, they do not apply to memorizing and
reproducing life events. Cognitive impairments in TFR are almost always combined with
emotional and behavioral disorders, since the latter are also based on secondary dysfunction of the
frontal lobes of the brain. It is well known that mild depression is often noted already in the earliest

stages of cerebrovascular insufficiency. It is this type of emotional disorders that underlies
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nonspecific complaints of headache, heaviness in the head, non-systemic dizziness, and increased
fatigue, which are regularly encountered at stage | of discirculatory encephalopathy.

More pronounced disorders can be accompanied by emotional lability, a decrease in
motivation and initiative, a decrease in criticism, and inadequate behavior. Cognitive impairment
in cerebrovascular insufficiency varies greatly in severity. The most severe disorders that cause
professional and domestic maladjustment of the patient are usually denoted by the term vascular
dementia. [44]

Less severe impairments, which, nevertheless, go beyond the age norm and are noticeable
to others, according to the modern concept, are called moderate cognitive impairment (MCI).
Criteria developed by the Mayo Clinic Memory Lab are currently used to diagnose MCI.

According to epidemiological data, cerebrovascular disorders are the second most common
cause of cognitive impairment in old age, yielding the lead to Alzheimer's disease (AD). [27]

However, in recent years, an increasing number of studies indicate a significant prevalence
of mixed forms, when signs of both degenerative and vascular brain damage are determined in the
same patient. Thus, according to American clinical and morphological comparisons, autopsy
reveals lacunar infarctions and leukoaraiosis in 48% of patients with asthma.

On the other hand, in 77% of patients with a clinical diagnosis of vascular dementia,
morphological examination reveals signs of a degenerative process in the form of senile plaques
and neurofibrillary plexuses. [36]

The reasons for such a frequent coexistence of the most common etiological forms of
cognitive impairment are widely discussed. One of the reasons is quite obvious: both asthma and
cerebrovascular disorders are diseases of the elderly. The simultaneous presence of several chronic
diseases in an elderly person, of course, is not something exceptional.

However, the actual prevalence of mixed vascular - degenerative cognitive disorders
significantly exceeds the expected prevalence when the two diseases coincide.

A number of studies [39] have shown that hypoxia due to chronic cerebral ischemia
increases the risk of a genetic predisposition to AD and accelerates the rate of progression of the
neurodegenerative process. At the same time, the structures of the hippocampal circle are
especially sensitive to ischemia and hypoxia, in which the most pronounced pathomorphological
changes are revealed in AD. On the other hand, the key event in the pathogenesis of AD is the
formation of a pathological protein, b-amyloid, which is deposited both in the brain parenchyma
and in the cerebral vessels.

The presence of concomitant cerebrovascular disorders has a significant effect on the

clinical manifestations of AD. [38]
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The clinical manifestations of mild cognitive impairment (MCI) are diverse, but
progressive memory impairment is by far the most frequent. Mnestic disorders can be combined
with changes in other cognitive areas or be isolated.

On the basis of neuropsychological profiles, in a study described four main types of MCI
that may be a precursor to certain neurodegenerative diseases [31]:

type 1 - amnestic (selective impairment of only memory), often progresses to Alzheimer's
disease;

Type 2 - amnestic multifunctional (combination of memory impairment with changes in
other areas) - a harbinger of vascular dementia, disease of diffuse Lewy bodies;

Type 3 - multifunctional without memory impairment (frontotemporal dementia);

Type 4, very rare - monofunctional non-amnestic (changes in only one area with preserved
memory) - a harbinger of primary progressive aphasia.

Thus, timely neuropsychological diagnostics can sometimes recognize a neurodegenerative
disease at the pre-dementia stages and accelerate targeted pathogenetic treatment.

Among the clinical variants of moderate vascular cognitive impairment, there are:

. Post-stroke MCI - occur in at least half of stroke patients, but have a more benign course
and tend to regress against the background of vascular and neuroprotective therapy.

. MCI, arising as a manifestation of dyscirculatory encephalopathy, is associated with
damage to small cerebral vessels and often transforms into multi-infarction vascular dementia.

. MCI against the background of stenosing atherosclerosis of the main cerebral arteries
develop as a result of vascular microembolization.

Vascular MCI often debuts with impaired behavior, attention, and executive functions
(impaired planning and task performance), and a mnestic defect can be easily expressed. Multiple
lesions of the white matter of the deep parts of the brain leads to dissociation of subcortical and
cortical structures and manifests itself as a clinical extrapyramidal syndrome: rigidity,
bradykinesia, bradiphrenia, etc. Loss of motor functions (paresis, plegia) are rare in this category
of patients. However, it must be remembered that the prediction of the development of a
neurodegenerative disease based on the neuropsychological profile is conditional, and sometimes
the disorders can be of a similar nature, especially in the early stages of vascular dementia and
Alzheimer's disease. [23]

The main psychopathological syndromes in vascular diseases of the brain (neurosis-
like syndromes):

1. Asthenic syndrome - asthenic disorders occupy one of the leading places among

neurotic and neurosis-like disorders. These are the most common disorders in vascular diseases,
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both at the early stages of their development, and at later stages with their wave-like course. With
the predominant localization of pathological processes in the vessels of the brain, asthenic
disorders, as a rule, proceed against the background of mild manifestations of psychoorganic
disorders in the form of a slowdown and rigidity of thought processes, a weakening of memory for
current and recent events. This combination of symptoms gave rise to some authors to call the
syndrome cerebrasthenic.

2. Cerebrastenic syndrome - decreased performance is associated not only with increased
mental exhaustion and increased fatigue after physical exertion, but also with a distinct slowdown
in mental activity, and memory impairment. Difficulty in concentrating is combined with difficulty
in reproducing recent events, resulting in decreased mental productivity. Patients have to spend a
lot of time on various kinds of searches, to repeat what has already been done. A critical attitude
to the changes that have appeared will further disorganize them. They try to avoid haste, use firmly
fixed stereotypes in physical work and in the process of thinking

3. Asthenodepressive syndrome - along with the asthenic and cerebrasthenic
manifestations described above, depressive components clearly expressed. A low mood with a
feeling of hopelessness and hopelessness is largely associated with experiences of a deteriorating
physical and mental state, but to a certain extent it is also a direct - somatogenic - reflection of a
general decrease in vitality. Irritability is often associated with a low mood, especially in the
morning, when it can reach a degree of dysphoria. Another characteristic component of affective
disorders is anxiety, which occurs without any external reasons or in connection with temporary
deterioration of the general condition.

4. Asthenohypochondriac syndrome - repeated exacerbations of the vascular process
usually lead to the development of this syndrome, when fears for one's life and further existence
are manifested in fixation on signs of poor health with a tendency to form overvalued ideas.
Hypochondriacal experiences, in particular overvalued formations, are smoothed out or even
completely disappear when the general condition improves, although a certain alertness, as well
as a tendency to self-medicate, can persist for a long time.

5. Phobic syndrome - in vascular diseases, it is described by many authors. Some patients
have at times aggravated alarming fears of worsening their condition, fears of repeated attacks of
vascular disease. Fears are obsessive. Patients, despite the permission of doctors, stubbornly avoid
the slightest physical exertion. Sometimes they do not leave the house for a long time, and if they
leave, then only to places where they can count on receiving medical care.

6. Psychopathic disorders - persistent changes in character and some personality traits

that occur in patients with vascular diseases. The development of certain personality changes is
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associated not only with its premorbid characteristics and the nature of vascular pathology, but
also with the age factor. With neurosis-like disorders, it is noted: irritability, weakness, intolerance
to stress, absent-mindedness, inertia of thinking and mental processes, faintheartedness,
asthenodepressive, hypochondriacal, obsessive-phobic states, combined with psychopathic
disorders (strengthening or caricature of previous character traits) [2].

Patients complain of headaches, dizziness, tinnitus, flying pains all over the body. Sleep
disorders: with good falling asleep and early awakening (neurotics fall asleep late and get up early),
sometimes dozing during the day, and at night - vigorous activity at night. The level of cognitive
abilities decreases - they hardly learn new things, with difficulty separate the main and the
secondary due to the rigidity of thinking, pathological thoroughness. There is an imperceptible
process of reducing memory for current events due to a decrease in the volume of perception.

These patients, due to inertia of thinking, slowly rethink information, and do not have time
to assimilate new information at this moment. All mental disorders in these conditions are
associated with hemodynamic disturbances. Stage Il - encephalopathic - i.e. the stage of the
formation of a psychoorganic syndrome, with the Walbert-Buel triad, as a result of chronic
insufficiency of intracranial blood circulation, hemodynamic disturbances. Therefore, all the
symptoms of vascular genesis have a characteristic feature - flickering of symptoms, which is
associated with compensation and decompensation of hemodynamics.

Along with a decrease in intellectual and mental capabilities, there is a violation of
adaptation in the usual stereotype of life and workloads, the patient copes, but at the slightest
deviation, a change in the stereotype, the appearance of new requirements, they are lost, become
scattered, inoperative, the level of anxiety increases and the development of vascular psychoses
and acute brain accidents (strokes, crises).

Vascular psychoses. VVascular psychoses are often the equivalent of cerebral disorders and
have a poor prognosis, that is, an increase in dementia. [3]

Types of vascular psychoses:

. Vascular depression - tearful, with weakness, hypochondria, “aching depression”, anxiety
prevails, there is no motor retardation;

. Delusional vascular psychoses (paranoia, hallucinatory paranoid states, verbal
hallucinosis) - the more manifestations of dementia, the less productive disorders, since “the brain

reacts with what it has”;

. Acute states of stupefaction - delirium, amentia, sometimes twilight or oneiroid,;
. Korsakov syndrome;
. Epileptiform state.
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All vascular psychoses, and especially with dimness of consciousness, are characterized by
flickering of symptoms and an increase in the evening-night time, the presence of neurological
disorders.

The main psychopathological syndromes of vascular psychoses:

1. Manic syndrome - is rare, only in 4% of 150 surveyed. It is shorter and is combined
with an organic defect that, gradually increasing, makes the mania more and more atypical. Cases
of manic states after hemorrhages and microinfarctions of the brain are described.

2. Anxiety-depressive syndrome - anxiety is one of the most common disorders,
especially in the presence of arterial hypertension. The degree of its severity can vary significantly:
from the above-described anxious fears of the neurotic level to psychotic attacks of uncontrolled
anxiety and fear, at the height of which a narrowing of consciousness can be observed. Patients
become restless, confused, looking for help, but only after that depressive symptoms with a color
of hopelessness, sometimes with thoughts of their own guilt, or interpretive delusional ideas,
mainly attitudes and persecution, begin to appear. There may be individual episodes of impaired
perception in the form of illusions or simple hallucinations, is a suicidal danger.

3. Depressive-dysphoric syndrome - characterized by a gradual onset, irritability
increases, patients show verbal aggression, with difficulty calm down.

4. Depressive-hypochondriac syndrome - patients begin more fixate on violations of
various body functions that could exist in them before, but now their value is overestimated,
refracted through a depressive assessment of the hopelessness of the state, which leads to the
formation of hypochondriacal delusional ideas.

5. Anxiety-delusional syndromes - usually develop in the course of a long course of the
disease, after periods of neurosis-like disorders and affective disorders. Delusional relationship
ideas develop. Delusional ideas of persecution join. In some patients, delirium has a
hypochondriacal orientation. The less anxiety, the more capable the patients are of a critical
attitude to their experiences. With an increase in anxiety, this unstable balance is again disturbed.
The development of delusional ideas in states of anxiety and fear begins when, to the disorders
characteristic of these states in the form of narrowing of active and strengthening of passive
attention, a distinct lack of ability for analysis, synthesis, and abstraction added. This, apparently,
explains the lack of systematization of delusional ideas.

6. Depressive-paranoid syndromes - depressive background prevails. Delusional ideas of
attitude and persecution appear, as well as guilt and self-blame, sometimes hypochondriacal.
Hallucinations, usually auditory, but sometimes visual, occur after the addition of various diseases

or the development of complications and with pronounced signs of organic brain damage.
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7. Hallucinatory-paranoid syndrome - in vascular diseases of the brain is described by a
number of authors. The number of such patients can be significant. Being associated in content
with auditory, visual, and sometimes olfactory hallucinations, delusional ideas remain
unsystematized, Kandinsky-Clerambo syndrome is undeveloped.

8. Paranoid syndrome - develops earlier than paranoid syndromes, after the first signs of
vascular pathology appear. At this stage, it is already possible to identify mild signs of intellectual -
mnestic disorders in the form of difficulty in remembering, loss of memory for recent events,
rigidity of thinking, the use of stencil judgments and inferences, as well as sharpening of personal
characteristics. The formation of systematized delusional ideas begins, the content of which is
associated with premorbid personality traits and, to large extent, reduced to the struggle to maintain
one's own prestige. Most often, delusions of persecution and jealousy develop. The behavior of
patients and their actions aimed at exposing the persecutors or objects of jealousy largely depend
on the degree of intellectual decline: the more pronounced these disorders, the more ridiculous the
painful conclusions become. Despite the progressive development of paranoid syndrome,
fluctuations observed in its course. With an increase in the severity of intellectual decline, the
paranoid syndrome gradually smoothed out. The systematization of delusional ideas decreases. In
some cases, in combination with delusions of jealousy, delusional ideas of poisoning develop.

9. Stun - a state of mild to moderate stun, developing sub acutely and sometimes lasting
for several days. They are sometimes underestimated, mistaken for asthenic phenomena, and on
the other hand, drawing attention to the slowness and low quality of responses, they attributed to
the manifestations of dementia. A correct assessment indicates acute or subacute cerebrovascular
accidents and poses the problem of differentiation from the tumor process.

10. Delirium - is somewhat atypical, smoothed. Disorientation in place and time, anxiety
are expressed, separate hallucinatory and delusional experiences may occur.

Differences from pictures of expanded delirium have given rise to many psychiatrists to
use the term "confusion.” Confusion occurs repeatedly, in the evenings and at night, sometimes
soon after a myocardial infarction or stroke. Such states of confusion can turn into amentive and
twilight disorders of consciousness.

Various types of dynamics and transformation of vascular psychoses are possible. Delirium
can develop into Korsakov syndrome and dementia; paranoid - into confabulatory confusion of
consciousness and exit to dementia.

At the same stage, encephalopathic, personality changes develop - psychopathic disorders.
Patients become callous and hypersensitive to themselves, the former characterological traits

acquire a grotesque character. Most rare in acute cerebral accidents.
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Stage 11l - dementia - vascular dementia, unlike progressive paralysis, is partial, that is,
patients are critical for a long time.
Types of dementia: [19]

. dysmnestic - gross memory impairment with the preservation of criticism;

. senile-like - coarseness, callousness, loss of shame, stinginess, fussiness;

. pseudo-paralytic - disinhibition, carelessness, loss of moral and ethical criteria;

. pseudotumorous - congestion to stunnedness with focal phenomena. There is rarely a

transition to total dementia.
1.6. Diagnosis and differential diagnosis

Diagnosis of cognitive impairments will always consist of interviewing a patient, a detailed
neuropsychological examination and an assessment of his functional status, which makes it
possible to assess the impact of cognitive changes on the patient's daily activities. If the identified
changes meet the following criteria, then perhaps we are talking about RBM [11]:

. Complaints about cognitive problems from the patient himself or people who know him.

. Decreased functionality throughout the year, but no effect of the cognitive impairment on
daily activity (only mild difficulty in performing complex daily activities).

. Moderate cognitive deficit on neuropsychological research.

. Maintained general level of intelligence and absence of clinical signs of dementia.

In vascular diseases of the central nervous system, the described criteria will be combined
with cerebrovascular lesions confirmed by neuroimaging methods, the presence of focal
neurological symptoms in the clinical status or in the anamnesis.

The progressive increase in memory impairment in combination with other cognitive
functions in the absence of foci on CT (MRI) of the brain, explaining their occurrence, makes the
diagnosis of vascular MCI unlikely and doubtful. Unfortunately, there are currently no highly
sensitive screening scales for the diagnosis of mild cognitive impairment in clinical practice. [22]

Common and easy-to-use neuropsychological tests are sensitive only to mild forms of
dementia (MMSE, clock drawing test, frontal test battery, SKT, ADAS-cog, etc.), and with all
clinical MCI criteria, the results of these tests may be normal. The above scales do not reflect
significant changes over short periods of time, even in patients with mild dementia, most of them
have never been standardized. For the ADAScog test, for example, the stimuli and some
procedures may differ, there are no normative scale data.

Therefore, the development of sensitive tests for the diagnosis of MCI continues to this
day, but it is unlikely that it will ever be possible to create a screening scale for widespread use in

the clinic.
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Only a detailed neuropsychological examination can diagnose those minor and moderate
changes in the patient's cognitive status that often lead the patient to the doctor.Among the few
standardized scales that exist today for the early detection of MCI and mild forms of dementia,
there is a battery of multiple tests for determining neuropsychological status (RBANS). This scale
is sensitive to moderate changes in cognitive status in various diseases of the central nervous
system, has individual normative indicators for age groups, and makes it possible to assess changes
in short time intervals.

Assessment of the main neuropsychological parameters for a fairly short time (20-25 min)
makes RBANS promising for widespread use in the clinic. It is necessary to remember about the
mandatory analysis of the patient's functional status in order to assess the impact of a cognitive
defect on his daily activity. For this purpose, many clinical scales have been developed and are
widely used (rating scale for dementia - GDR, general scale of disorders - GDS, etc.). The
generally accepted standard for screening for cognitive impairment is the Summary Mental Status
Assessment Scale (SHOPS). However, it should be borne in mind that this technique was
originally developed for the diagnosis of asthma.

Tasks included in this scale assess memory, orientation, counting, speech and constructive
praxis, that is, those cognitive functions that are most vulnerable in AD. Patients with TFR, even
with a significant severity of impairments, can receive a fairly high score on the SHOPS.

In addition to the verification of cognitive impairments, identification of the underlying
vascular disease is necessary for a valid diagnosis of TFR. For this, it is advisable to have a full-
fledged clinical and instrumental examination using neuroimaging methods: computer or
(preferably) magnetic resonance imaging of the brain. [16-22]

However, it is important to emphasize that the mere establishment of the presence of
cognitive impairments and cerebrovascular insufficiency does not mean a causal relationship
between the first and the second. Arguments in favor of such a connection, according to most
researchers, can be either a temporary relationship (the onset of cognitive impairment in the first
months after a stroke) or characteristic clinical features of cognitive impairment in the form of a
predominance of symptoms of frontal dysfunction.

Interrelation of vascular cognitive and emotional-behavioral disorders As already
mentioned, cognitive dysfunction is based primarily on the disconnection of the frontal cortex
from other cerebral structures and the development of secondary dysfunction of the anterior
regions of the brain.

The main role of the prefrontal regions of the frontal lobes of the brain is to control the

behavior and cognitive activity of the individual (goal-setting, planning, control, adjustment). This
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process is largely carried out by emotional mechanisms (a feeling of doubt or, on the contrary, the
intuitive preference of a particular decision). Therefore, it is natural that with frontal dysfunction
of vascular etiology, both cognitive and emotional disorders develop simultaneously. According
to various authors, the prevalence of emotional disorders in the initial stages of DE can reach 80%.
[32]

For the initial stages of discirculatory encephalopathy (DE), a decrease in the background
mood of varying severity is most characteristic: from subdepression to major depressive disorder.
Equally characteristic are emotional lability, often in combination with increased irritability,
mental and somatized anxiety, and sleep disturbances.

These emotional-behavioral disorders significantly affect the nature of patients'
complaints. The so-called subjective neurological disorders (headache, non-systemic dizziness,
sleep disturbance), which were once proposed as indicator symptoms for the early stages of chronic
cerebrovascular insufficiency, are associated in most cases with disorders of the anxiety-
depressive series. As the severity of cognitive impairments increases, the nature of emotional and
behavioral disorders may slightly change: as a rule, the severity of anxiety-depressive affect
decreases and, on the contrary, a decrease in activity, motivation and initiative is exacerbated. The
risk of stroke is increased in patients with familial hypercholesterolemia.

The coexistence of cognitive and emotional-behavioral disorders in patients with DE
makes the question of the relationship between them highly relevant. As cognitive disorders can
be a consequence of depression (cognitive depression syndrome, pseudodementia), and emotional,
primarily anxiety-depressive disorders, can be reactions of the patient's personality to the emerging
cognitive impairment. Positive statistical correlations between the severity of cognitive and
emotional-behavioral disorders, noted by a number of studies, do not answer the question of the
relationship between them. From our point of view, the mutual influence of cognitive and
emotional-behavioral disorders in patients with DE is undoubtedly. However, the leading general
mechanism of development of both cognitive and other neuropsychiatric disorders in chronic
cerebrovascular insufficiency is organic brain damage, which is consistent with the concept of so-
called vascular depression. According to a number of foreign authors, one should think about the
organic nature of emotional disorders during the development of the first episode of depression in
old age, the predominance of cognitive and somatic symptoms in its structure over emotional,
protracted course. [16]

Emotional disorders significantly affect the quality of life of both the patients themselves
and their immediate family. Therefore, in all elderly patients with vascular risk factors, it is

necessary to purposefully identify changes in the emotional sphere. Reasonable suspicions of the
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presence of disorders in the emotional sphere should appear in patients with chronic headache,
chronic pain syndrome of a different localization, sleep disturbances, irritability or rapid mood
swings, increased tearfulness. The geriatric depression scale can be used as a formalized diagnostic
tool for detecting depression in old age.

Differential diagnosis. In addition to the differential diagnostic signs indicated in the text
of the lectures, mention should be made of the features that make it possible to differentiate the
manifestations of the initial pseudo-neurasthenic stage of vascular processes from neurotic
disorders. Attention should be paid to the presence of pronounced somatic signs of vascular
diseases, as well as to take into account the features of neurotic disorders described in the text of
the lecture. The help for differential diagnosis is the presence of dysmnestic disorders, sometimes
paroxysmal conditions, at the pseudo-neurasthenic stage.[17]

To differentiate senile-like vascular dementia from senile dementia, attention should be
paid to the more acute onset of the disease in vascular processes, the undulation of the course, the
presence of acute psychotic episodes. The emergence of senile-like vascular dementia is
apparently associated not only with age-related involution of the brain, but also with the prevalence
of diffuse forms of atherosclerotic process and secondary atrophy of the cerebral cortex in old age.

For the treatment of vascular psychoses, small doses of chlorpromazine, sonapax, small
doses of haloperidol or tizercin are used. Combining drugs should be very careful, given the
possibility of developing exogenous psychotic states. Treatment with amitriptyline should be very
careful, which especially often leads to the development of exogenous episodes. In some cases, in
the early stages of the disease, treatment with nootropics in combination with chlorpromazine is
advisable. [18]

When predicting vascular psychoses, one should take into account the dynamics of
psychotic states. The transition of episodes of disturbed consciousness to asthenodepressive or
asthenic states usually indicates a more favorable prognosis.

When the episodes of disturbed consciousness change with coarser psychoorganic
manifestations, one can think about the possibility of a fairly rapid development of vascular
dementia. When acute vascular psychosis occurs, there is a known correlation between the severity
of the underlying disease and the development of psychosis; with prolonged endoform psychosis,
such a correlation cannot be established.

1.7. Treatment methods

The effectiveness of the therapy for vascular diseases of the nervous system depends

entirely on the stage of the process at which the patient asked for help, and on the doctor's choice

of treatment tactics. If the manifestations of cerebral ischemia affect the cognitive sphere, then
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timely diagnosis and treatment of these changes can often avoid or delay the formation of a
pronounced cognitive defect.

Unfortunately, active drug intervention for most patients begins only at the stages of
dementia (the degree of cognitive impairment with severe social maladjustment). The most
promising and effective treatment would be for moderate changes in the cognitive sphere, at the
"pre-dementia” stages. It is possible to prevent or delay the development of dementia syndrome in
vascular diseases of the brain only with the timely diagnosis of the initial manifestations of
cognitive disorders and the appointment of pathogenetic therapy.

Preference should be given to drugs with neuroprotective and neurotransmitter effects with
a favorable safety profile. Focusing on the prevention of cognitive vascular disorders, the main
place, of course, will be occupied by the correction of risk factors for vascular diseases of the brain
(arterial  hypertension, atrial ~ fibrillation,  heart  disease,  hypercholesterolemia,
hyperhomocysteinemia, vitamin B12 and folate deficiency, diabetes mellitus, obesity, smoking,
alcohol ), adequate exercise, diet, intellectual training. With stenosing lesions of the main arteries
of the brain, it is necessary to consider the issue of surgical treatment. | would like to highlight
several points related to the treatment of vascular MCI. [46]

First, the neurotransmitter drugs widely used today in dementia, mainly anticholinesterase
inhibitors (galantamine, rivastigmine), did not show reliable positive results in MCI; the results of
clinical studies were contradictory. Perhaps this is due to an insufficiently pronounced deficiency
of acetylcholine at this stage of vascular cognitive changes. Secondly, preference should be given
to drugs with multiple pharmacological effects, mainly with neuroprotective, nootropic and
vasoactive effects. This will avoid polypharmacy in elderly patients and achieve a clinical effect
using a minimum amount of drugs.

Finally, the average daily doses of drugs and the duration of therapy for vascular cognitive
impairment should be slightly higher than those recommended by the manufacturer should.
Sometimes it is necessary to select the dose of the drug individually, taking into account the
patient's tolerance and concomitant diseases. Without a doubt, the priority direction in treatment,
given the pathogenetic mechanisms of MCI, is the prescription of drugs with neuroprotective,
neurotransmitter and vasoactive effects.

Approaches to the treatment of cerebrovascular insufficiency:

 Etiotropic therapy - the role of risk factors
« control and treatment of vascular risk factors;
« prevent or slow down the progression of the disease;

» reduce cardiovascular risk.
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Pathogenetic therapy - the possibility of influencing the pathogenesis:

improving the state of blood circulation and functional state
brain:

antioxidant,

neurotrophic,

vasoactive therapy.

Symptomatic treatment - severity of symptoms:

Apply:

treatment of major syndromes:
cognitive impairment
depression

correction of movement disorders.

anti-sclerotic agents (linetol, meteonin, miskleron, stugeron, cinnarizine,
cavinton, sermion).

vasodilators - papaverine, dibazol, spasmolitin, nigexin;

anticoagulants - heparin, syncumar;

psychotropic drugs - phenolone, ethaperazine, sanopax, neuleptin;
antidepressants - tryptisol, amitriptyline; tranquilizers, leponex, nootropics,

anticonvulsants.

The following principles should be kept in mind when prescribing treatment:

take into account the stage;

clinic;

pathogenesis of the disease;

the complexity of treatment;

prescribing treatment after a thorough examination;

combine the effect of drugs on the psyche and body of the patient;

take into account the tolerance of drugs: prescribe mild antipsychotics, 1/3 of

the dose with a slow individual selection of the therapeutic dose.

Combined vasoactive and metabolic therapy is pathogenetically justified and expedient. In

this regard, at present, standard preparations are being produced containing rational combinations

of a vasoactive and neurometabolic drug. Such fixed rational combinations include Omaron, 1

tablet of which contains 25 mg of cinnarizine and 400 mg of piracetam. Cinnarizine is a calcium

channel blocker that has an almost selective effect on the cerebral arteries. Against the background

of the use of cinnarizine, the tone of the cerebral arteries of the microvasculature decreases, which
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contributes to the restoration of autoregulation of cerebral circulation. At the same time, the drug
does not have a significant effect on systemic hemodynamics. Piracetam is a pyrrolidone derivative
that has been specifically synthesized to affect cognitive function. This drug became the ancestor
of a new class of drugs - nootropic drugs. It is now known that against the background of the use
of this drug, there is an increase in neuronal metabolism, including the synthesis of proteins and
nucleic acids, which is of great importance for the reparative processes of the brain after an acute
injury (for example, after a stroke or traumatic brain injury). Secondarily, against the background
of piracetam, there is an increase in blood circulation in the brain. The combination of piracetam
and cinnarizine is rational, since it complements the therapeutic effects of each of the drugs and
neutralizes their side effects. So, it is known that the time to reach the maximum concentration of
cinnarizine is half that of piracetam. [19]

That is, the vasoactive effect when using the drug Omaron develops earlier, which
contributes to better delivery of piracetam to the affected parts of the brain. In addition, as you
know, piracetam has some psychoactivating effect, which is not always desirable, at the same time,
cinnarizine, on the contrary, has an anxiolytic effect. The combination of a sedative and
psychoactive drug in one drug allows you to neutralize possible side effects. The most promising
areas of drug therapy include the use of drugs with multimodal action [4].

Etiotropic and pathogenetic therapy of cognitive impairment in vascular diseases of the
head should be primarily directed to the underlying pathological processes of cerebrovascular
insufficiency, such as arterial hypertension, atherosclerosis, heart disease, etc.

ECA/MCA Bypass Surgery. ECA/MCA bypass is a surgical procedure in which the
superficial temporal artery over the skull is attached to a branch of the middle cerebral artery to
increase blood flow to the brain. This is useful in certain select patients to prevent a stroke from

occurring.

Magnified ocbligue angiogram 3-D rotational angiogram showing
showing a focal stenosis of the left M1 a focal stenosis of the M1 segment branch
branch of the middle cerabral artery af the lefl middle cerabral arery

Magnified oblique angiogram showing
widely patent M1 segment of the left
middle cerebral artery
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Symptomatic therapy.

The appearance of neuropsychiatric symptoms in a patient with severe cognitive
impairment, such as delusions, hallucinations, aggressive behavior, etc., may require additional
symptomatic therapy. Symptomatic therapy should be initiated only if neuropsychiatric disorders
do not regress during pathogenetic therapy. For symptomatic purposes, antipsychotics are
prescribed. Since these drugs, in general, have adverse effects on cognitive function, one should
strive to use the lowest doses.

If extrapyramidal symptoms are present or if Lewy body dementia is suspected, only
atypical antipsychotics such as clozapine, olanzapine, or queatipine should be used. It is highly
undesirable to prescribe benzodisepines to elderly persons with dementia. Another common
complication of dementia is an acute state of confusion with a sharp deterioration of all existing
mental and neurological disorders. This condition can resemble delirium and is often denoted by
this term in psychogeriatric practice. Risk factors for delirium in patients with dementia are trauma,
infection, anesthesia, hospitalization, hot weather, and other external stressors. Clinical experience
shows that often the basis of delirium is a general dehydration of the body as a result of a violation
of the drinking regime. [20]

Therefore, when such a condition occurs, infusion therapy and abundant drinking are
recommended. Along with drug methods, non-drug prevention methods can significantly reduce
the risk of progression of vascular cognitive disorders. These include a diet enriched with natural
antioxidants, lifestyle modifications, memory and attention training, and rational exercise.

Cognitive training programs include increasing the patient's motivation for memorizing
and recalling, teaching effective memorization strategies, developing the ability to maintain an
appropriate level of attention for a long time, active inclusion of emotional support (as you know,
emotionally colored information is remembered better) and imagination. Recommendations for
optimizing lifestyle are of great importance in the management of patients. Smoking cessation or
at least smoking restriction helps to reduce the risk of repeated acute cerebrovascular accidents
and reduce the risk of progression of vascular cognitive impairment. A similar prophylactic effect
has the rejection of alcohol abuse and other psychoactive substances. [22]

Thus, the therapeutic strategies used for treatment are multimodal and based on the
principles of individuality and complexity. In accordance with the standards of primary health care
and specialized medical care and clinical guidelines, assistance is provided by psychiatrists with
the involvement of doctors of related specialties and medical psychologists. It is important to strive
to preserve the work activity of patients or to join it if there was a break due to illness. Employment

depends on the stage of the disease, profession and age of the patient.
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CHAPTER Il. RESEARCH MATERIAL AND METHODS

2.1. Research methods
With the help of the PubMed and Google-scholar database systems, a comprehensive
search of English literature was carried out. 486 items were identified. For inclusion in the study,
manual search was used, and the relevance was established depending on the subject
approached: 52 studies were selected.
Table 2.1. Search query: cognitive disorders ATHEROSCLEROSIS

Year | Count
2021 | 6
2020 | 49
2019 | 75
2018 | 75
2017 | 66
2016 | 54
2015 | 58
3014 | 53
2013 | 41
2012 | 29
2011 | 35
2010 | 33

Source:
https://pubmed.ncbi.nlm.nih.gov/?term=cognitive+disorders+t ATHEROSCLEROSIS &filter=sim
search3.fft&filter=years.2010-2021

MeSH terms
» Alzheimer Disease / complications
» Alzheimer Disease / diagnosis
»  Cerebrovascular Disorders / diagnosis*
» Cognition Disorders / diagnosis
» Cognition Disorders / etiology
«  Cognitive Dysfunction / diagnosis
»  Cognitive Dysfunction / etiology
+ Dementia, Vascular / diagnosis
» Dementia, Vascular / etiology
» Stroke / diagnosis
»  Cerebrovascular Disorders / diagnosis

» Dementia, Vascular / diagnosis
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2.2. Result

The selection of these types was not accidental, since, as shown by the morphological
studies, along with the general, Morphological data characteristic of the entire group of vascular
dementia established some patterns of pathomorphological changes in accordance with the types
of dementia.

Works devoted to the problem of vascular dementia can be divided into a number of groups:
works devoted to clinical-psychopathological, clinical-morphological and paraclinical aspects.

This review includes studies that analyze the clinical and psychopathological aspects of
vascular dementia. Before proceeding with the analysis of these works, it is necessary to consider
the development of the problem of vascular dementia in historical terms. We will not dwell in
detail on the review of works in this aspect, since it has been repeatedly presented by many authors
[16, 41, 49].

The first stage is characterized by the isolation of vascular (atherosclerotic) dementia as a
separate form from a large group of so-called paralytic dementia. Later, the morphological picture
of such forms was established, which consisted in atheromatous changes in small vessels with
scattered foci of softening [3, 10, 24, 41].

At the second stage, the actual vascular dementia was distinguished as a pathological unit
(nosology) on the basis of clinical, anatomical, histopathological study of a group of organic
diseases, the differentiation of psychopathological features of vascular dementia,
pathomorphological changes characteristic of the vascular process; the main forms of the course
of the disease and types of vascular dementia were identified [3, 7-8, 15, 36].

The third stage is the stage of a differentiated approach to the study of the problem under
consideration. It is characterized by an understanding of the heterogeneity of the group of vascular
dementia and attempts to identify within its framework actually atherosclerotic dementia and
dementia that develop in hypertensive illness. Such ideas were based primarily on the nosological
differentiation of diseases of the arterial system [11, 33].

At this stage, in-depth studies were carried out in the phenomenological and differential-
diagnostic terms [89, 98, 99], as well as the study of dementia developing on the basis of
hypertension [3, 4, 6, 7, 45].

Differences between psychopathological manifestations of two forms of vascular brain
lesions E. Krapf [105] explained the unequal changes in blood vessels, although other authors
noted more similarities in their anatomical and histological picture than differences [3, 14. 39].
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The fourth (modern) stage in the development of ideas about vascular dementia is
characterized by the recognition of the nosological isolation of atherosclerosis and hypertensive
disease with a simultaneous indication of some commonality of etiopathogenetic and clinical and
morphological relationships [26, 27, 41].

It should be noted that for a young and middle-aged contingent of patients with vascular
mental disorders, the ideas about the isolation and independence of these forms of vascular
disorders are correct, while for people of late age the differences in the clinical-morphological and
clinical-psychopathological picture acquire a well-known relativity: the older the age, the more
difficult it is to distinguish between these forms.

The modern stage is characterized, in addition, by an integrated approach to solving the
problem of vascular dementia, combining clinical and paraclinical methods of intravital
examination of the brain, primarily computed tomography, measurement of regional cerebral
blood flow, etc. [5, 14, 16, 17, 29].
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CHAPTER I11. DISCUSSIONS

3.1. Discussions

The assignment of dementia to the group of vascular diseases suggests that the symptoms,
dynamics and outcome of the observed mental disorders are primarily due to cerebrovascular
changes. A number of imaging markers indicating the severity of systemic or
cerebral atherosclerosis (such as coronary calcium, tonometric measures of aortic wall stiffness,
carotid stenosis), of systemic arteriosclerosis (such as carotid intima-medial thickness [IMT]), and
of cumulated exposure to higher BP or other vascular risk factors (such as echocardiographic left
ventricular mass) have been associated with poorer cognitive function and a higher risk of VCI
and VaD.

The relationship between carotid IMT and cognitive function has been analyzed cross-
sectionally and longitudinally in a few studies.

However, the causal relationships between cerebral processes, on the one hand, and various
mental disorders, on the other, are not always direct and straightforward. This greatly complicates
the nosological interpretation (determination of the type) of a number of mental illnesses of late
age and, above all, vascular psychosis and dementia. Vascular dementia is a rather difficult
diagnostic disease and manifests itself in a variety of symptoms, which are described by many
domestic and foreign psychiatrists. [26]

Among the first, a peculiar asthenic coloring of mental disorders, loss of plasticity,
vividness of mental processes (the so-called "mental hearing loss", according to Kehrer), rigidity,
pronounced exhaustion, increased efficiency with emotional lability, various neurasthenic
reactions and complaints, sharpening of characterological features, fluctuations in the level of
clarity of consciousness, flickering of psychopathological symptoms, fluctuations in the intensity
of clinical manifestations, etc. [8, 19, 22, 40, 47].

Among the symptoms of falling out, memory and attention disorders come to the fore. In
patients with vascular diseases, memory is impaired from the side of its dynamics: mnestic activity
Is intermittent and manifests itself in combination with intermittency of all mental processes [29].

First, assimilation of new things suffers, memory for proper names and names decreases,
patients cannot remember the right word, but they do not react to an incorrect prompt. Then
chronological dating is violated: patients with a preserved store of information cannot restore the
correct sequence of events, especially recent ones; subsequently, memory disorders follow the
well-known Ribot's law [8, 13, 29, 36, 47].
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Intellectual functions in vascular dementia suffer mainly in a circle of unusual questions,
in a new environment. Patients cannot grasp the main, essential, they have reduced critical
opportunities in assessing their condition, the environment, the situation, and although at the same
time specific points are correctly assessed. Intellectual activity is uneven. Memory and intellect
disorders are increasing; patients have trouble in the formation of concepts, judgments, inferences
[8, 43, 47].

The personality of a patient with vascular dementia remains relatively intact for a long
time, the affect is characterized by a reduced background in combination with irritability and
lability [8, 13, 47].

Vascular dementia, as a rule, is accompanied by various neurological manifestations, the
analysis of which greatly contributes to the establishment of the diagnosis [15, 16, 22, 25, 30, 48,].

Currently, some success has been achieved in the study of clinical manifestations in
vascular dementia, various types of dementia have been identified, their relationship with certain
pathogenetic factors has been shown, and the role of many of them has been clarified [13, 19, 47].

One of the central problems in the study of vascular dementia is the problem of lacunarity
and globality and their relationships, as well as the typology of vascular dementia. [33]

When describing atherosclerotic (vascular) dementia, most authors attribute it to the
lacunar type. At the same time, some believe that the lacunarity of dementia is determined by a
combination of intellectual decline with various focal disorders [2].

Other authors call vascular dementia lacunar, given the uneven damage to various aspects
of mental activity [43, 47, 49].

This identification was not unreasonable, since the old authors studied mainly a relatively
young contingent of patients (50-65 years old), in whom this type of dementia is formed most
often. Isolation of this type of dementia is historically legitimate. However, it turned out that in
clinical and psychopathological terms, this is not the only type of vascular dementia and that it
does not completely exhaust the entire variety of clinical manifestations of this
pathology. According to the concept of Lacunarity, the concept of globality was developed, which
implies a uniform deep and diffuse defeat of all mental activity.

However, the concepts of lacunarity and globality do not correspond to clinical reality, do
not reflect the originality of the types of dementia in cerebral atherosclerosis and its specificity.

In vascular dementia, these concepts are a reflection of one or another stage of the
process; even in the most typical cases, dementia is lacunar only up to a certain stage of the
disease. At the later stages of the pathological process, a deep and diffuse disintegration of the
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psyche occurs and dementia acquires a global character, and then it is no longer possible to speak
of lacunarity either in the direct or in the relative sense.

One of the signs of lacunarity is the traditional provision on the safety of criticism in
patients with vascular dementia, the "nucleus” of the personality.

Some authors [5, 43] believe that criticism in patients is always reduced, and as dementia
grows, the ability to assess their condition is weakening more and more. In these cases, we can
talk about the safety not of the “core” of the personality, but of its “facade”. This also speaks of
the conventionality of the concepts of lacunarity and globality. It seems to us that these concepts
belong to dynamic categories and are a reflection of the staging of the pathological process. Even
in the most typical cases, dementia is lacunar Only up to a certain stage of the disease.

One side, it is lacunar, since there is a certain unevenness of the defeat of mental functions,
but, on the other hand, dementia always has a shade of globality, in the sense that the entire mental
sphere is involved in the pathological process, and not any one side [31].

Thus, lacunarity and globality are the features of the entire group of atherosclerotic
dementia, regardless of its type.

Turning to the analysis of works devoted to the typology of vascular dementia, it should be
noted that the authors adhere to various criteria in identifying certain types of dementia. However,
the systematization of the types of vascular dementia should be based on a single principle
reflecting the pathogenesis of these conditions. The level of our knowledge in this area does not
yet allow us to fully use this principle.

Yet, now, the most important are clinical and psychopathological criteria. The clinical
types of vascular dementia have been repeatedly described by many psychiatrists [3, 5, 7, 8, 13,
38,42, 47, 49, 51.

The authors associate the formation of certain types of dementia with the presence of
certain conditions, such as the nature of the pathological process, the type of course, age,
constitutional features, localization of the process, etc. At the same time, the authors believe that
the clinical picture of the manifestation of dementia itself reveals dependence bridge from other
psychopathological phenomena [28].

With a combination of hypertension with atherosclerosis, repeated disorders of cerebral
circulation, dementia often acquires a malignant course, there is some preference for pseudo-
paralytic, pseudo-Peak forms [7],in some cases, the clinical picture acquires signs of
pseudotumoriness with stunnedness, congestion, bradypsychism [5, 6].

Some types of vascular dementia depend on the location of the vascular process. With

frontal localization, pseudo-paralytic pictures of dementia are noted [7, 8], with temporal
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localization, predominantly amnestic forms [8]; when the subcortical region is affected,
pseudobulbar, thalamic types of dementia are revealed [44]. There are agnostic, asemic forms of
dementia in the presence of basal and occipital foci [9, 40].

Atherosclerosis may be linked to cognitive decline and depression in old age. The Leiden
85-Plus Study [47] is a prospective population-based study of 599 subjects from age 85 onward.
The generalized atherosclerotic burden was rated by the number of cardiovascular pathologies at
baseline, as assessed by history taking from treating physicians and EKG. Cardiovascular
pathologies included myocardial infarction, angina pectoris or myocardial ischemia, claudicatio
intermittens, and arterial surgery. Global cognitive function (Mini-Mental State Examination),
attention (Stroop Test), processing speed (Letter Digit Coding Test), immediate recall memory
(Word Learning Test-Immediate Recall), delayed recall memory (Word Learning Test-Delayed
Recall), and depressive symptoms (15-item Geriatric Depression Scale) were assessed each year
from ages 85 through 90.

The prospective associations between both the generalized atherosclerosis rating and stroke
with cognitive function and depressive symptoms were analyzed by linear mixed models adjusted
for sex and level of education.

During follow-up, there was a significant cognitive decline and a significant increase of
depressive symptoms. At baseline, a history of stroke was correlated with lower global cognitive
function, slower processing speed, impaired immediate and delayed recall memory, and more
depressive symptoms. In addition, a higher generalized atherosclerosis rating was correlated with
impaired global cognitive function, lower attention, and a slower processing speed at baseline.

During follow-up, a higher generalized atherosclerosis rating was associated with an
accelerated decline of immediate recall memory and delayed recall memory. In contrast, there was
no relation between the generalized atherosclerosis rating and depressive symptoms, either in the

cross-sectional analysis or in the prospective analysis.

When, in cerebral atherosclerosis, local psychopathological symptoms join the general
phenomena of dementia, types of dementia similar to Alzheimer's disease or Pick's disease may
appear [8, 21, 47].

Yu. E. Rakhalskiy [49] distinguishes the type of vascular dementia, based on constitutional
personality traits. He points out that the specificity of the clinical picture is explained by the mutual
influence of the actual intellectual decline and premorbid psychopathic personality traits.

In old age, forms of vascular dementia appear, similar in symptomatology to senile
dementia [13, 24, 31, 47, 49].
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In the involutionary age, we have identified the general organic type of dementia, which is
close in its characteristics to the lacunar type [51].

There are forms of dementia, where mental disorders in connection with various disorders
of cerebral circulation develop jerky (the so-called "post-stroke dementia™) [4, 7, 23, 37, 43].

All this leads to a variety of forms of vascular dementia, corresponding to the variety of
clinical manifestations that mental disorders have in cerebral atherosclerosis [44].

It should be noted, however, that "pure” cases in the clinic are rare, and it is possible to talk
about this or that type of dementia only with a certain degree of convention. Nevertheless, attempts
have been made to isolate the most important and common forms of vascular dementia.

Currently, there is no generally accepted typology of vascular dementia, but the most
famous are the classifications, which show the relationship between each type of dementia with a
certain pathogenetic factor. A characteristic feature of lacunar dementia is the unevenness of the
defeat of various aspects of mental activity.

Dementia is determined by slowly growing dysmnestic disorders, slowness of mental
processes, decreased spontaneity, asthenic background, decreased judgment and criticality. The
noted symptomatology is observed with a certain preservation of the "facade" of the personality,
feelings of illness, affective incontinence. Dementia formed with a slow-progressive type of
disease course, mainly at the age of 50-65 years. [4, 7, 13, 47, 49]

Some authors attribute lacunar dementia to a simple or dysmnestic type of vascular
dementia. [16, 17, 50]

Amnestic dementia usually develops acutely after strokes. In some cases, the clinical
picture undergoes a reverse development, reveals similarities with the states of acute dementia
described by N. Weitbrecht [51], and often stabilizes at some stage.

A feature of this type is pronounced memory disorders in the form of fixative amnesia,
decreased memory for past events, violations of chronological dating, amnestic disorientation, and
confabulations. In the structure of this type of dementia, Korsakov's Korsakov-like symptom
complexes are distinguished [4, 7, 13, 17, 19, 49, 51].

Asemic dementia is characterized by a combination of dysmnestic disorders with loss of
higher cortical functions - speech, gnosis, praxis, etc. Unlike Alzheimer's disease and Pick's
disease, neurological disorders characteristic of atherosclerosis are noted. Focal symptoms do not
differ in severity and appear stroke-like or rather acutely. A number of behavioral features are
described: fussiness, stereotyped actions, echolalia, logoclonus, etc. [13, 17, 19, 21, 47, 49].

To a certain extent, the isolation of this type of dementia is conditional, since some asemic

manifestations can be observed in other forms of vascular dementia. The pseudo-senile (senile-
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like) type, dementia - vascular dementia that occurs in old age - in some cases acquires the features
of senile dementia.

First, this is expressed in the nature of the initial personal changes (coarseness,
egocentrism, stinginess, callousness, etc.), early signs of organic decline appear, memory disorders
are more gross. There is a dissociation between the number of complaints, their emotional
saturation and the severe condition of patients [12, 13, 28, 31, 39, 47, 49, 51].

The course of the vascular process in old age is more benign [34, 49]. Post-stroke (post-
apoplectic) dementia develops after repeated strokes and is characterized by gross mnestic and
intellectual disorders in combination with aphatic, apractic, agnostic disorders [7, 8, 23, 37, 43].

However, it should be noted that all psychiatrists do not recognize the isolation of this type
of dementia as a separate variant of vascular dementia, since the psychopathological disorders
noted with it do not have any specificity for this variant and can be observed in all other types of
vascular dementia [49, 52].

The occurrence of pseudoparalytic dementia is associated with foci of softening of the
frontal localization and younger age. Some authors believe that it occurs mainly as an initial post-
apoplectic state. Pseudoparalytic dementia is characterized by a predominance of carelessness,
euphoria, motor and speech disinhibition, a fairly pronounced level of decreased judgment and
criticality. With all this, memory disorders are relatively less pronounced. Delusional ideas are
observed, which, however, are not as absurd as in paralytic dementia [4, 7, 17, 19, 46, 47, 49, 52].

The pseudo-Alzheimer's type of dementia is characterized by an acute onset, psychotic
episodes, and the presence of atypical focal cortical prolapse. Atypia of focal disorders is
manifested in the severity, severity and stroke-like manifestation. In terms of clinical
manifestations, this type of dementia is quite close to Alzheimer's disease, which greatly
complicates intravital diagnosis.

According to Sternberg, the group of pseudo-Alzheimer's forms is rather heterogeneous,
and, in addition to purely vascular variants, it also includes mixed vascular-atrophic cases (30-
40%) [8, 20, 34].

Thus, modern classifications characterized by a wide variety of types of vascular dementia.

It should be noted, however, that the boundaries between them are not sharp: one type of
dementia contains signs characteristic of others, which in no way denies the legitimacy of the
isolation and independence of each of them. Moreover, in the dynamics of the disease, transitions
from one type of dementia to another are noted. As for the dynamics of cerebral atherosclerosis,
proceeding with mental disorders, it should be noted that it is a progressive disease, however,

within this tendency, the disease can manifest itself in different ways. In some cases, its first signs
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regress, in others, there are sharp changes as a result of acute disorders of cerebral circulation, in
others, a relatively stationary course of the disease is noted.

The first attempts to isolate the types of the course of cerebral atherosclerosis were made
by A. Alzheimer [21]. The author identified two types of the course of the disease: light,
characterized by a relatively stationary course, without sharp fluctuations in the severity of clinical
manifestations, and severe, which is characterized by sharp changes in the state of patients as a
result of strokes, a jerky course with "physical and mental ".

Later researchers [15] also distinguish two types of the course of cerebral
atherosclerosis. The first type is characterized by multiple disorders of cerebral circulation, which
lead to the formation of dementia. In the second type of course, the development of dementia is
preceded by a long period of psychoorganic changes. L. Ciompi [37] as a separate variant
emphasizes the progressive type of the course of the disease, culminating in the rapid formation
of dementia.

Abashev-Konstantinovsky [1] distinguishes a special form of dementia, which occurs in
the acute stage of the disease, in contrast to dementia, which is an expression of a post-procedural,
initial state. Domestic authors, when describing the variants of the course of cerebral
atherosclerosis, rely on the classification of forms of atherosclerosis as a general disease developed
by Myasnikov [41] and the classification of cerebral atherosclerosis with mental disorders [48,
49].

He identifies five types of cerebral atherosclerosis with mental disorders: acute, relative
stationary, remitting, chronic and progressive.

When distinguishing the types of the course of cerebral atherosclerosis with mental
disorders, it is necessary to take into account the signs of three different levels: the rate of
progression of the atherosclerotic process itself, the development of its own cerebrovascular
pathology and the dynamics of individual cerebral syndromes.

Attaching great importance to various external and internal factors, MS Rozova [24], in
addition, identifies three types of cerebral atherosclerosis with mental disorders: slow-progressive,
subacute-progressive and malignant. In cases where cerebral atherosclerosis is accompanied by
arterial hypertension, there is a significant predominance of the progressive course of the
disease. In such cases, there is an acute, "storm” course with frequent cerebrovascular accidents
[49, 50] and dementia develops more often and is more severe than in "pure” cases of
atherosclerosis.

Thus, hypertension or hypertensive syndrome refers to risk factors in the development of

vascular dementia. As for the options for the course of the vascular demention itself, here the
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opinions of the authors differ. E. Yu. Rakhal'skiy [48-50] speaks of three types of flow
(progressive, stable and regredient), but nevertheless notes that the main type of flow is
progressive.

Proceeding from the fact that these types rarely remain unchanged, multiple types of
dynamics of atherosclerotic dementia. We have identified three types of atherosclerotic dementia:
non-stroke, stroke and mixed, which characterize the peculiarities of the clinical manifestations of
the disease and reflect the nature of cerebral atherosclerosis with the formation of dementia [12].

When describing the dynamics of atherosclerotic dementia, all authors are of the opinion
that three stages of its formation can be distinguished [18, 19, 48, 50].

Each of these stages is characterized by a different ratio of functional and destructive
components in the clinical picture. At the first stage, asthenia, functional disorders of
consciousness of different depths, exogenous types of reaction prevail. The second stage is
characterized by "crystallization™ of dementia, when organic symptoms are more and more clearly
revealed. At the third stage, destructive organic symptoms predominate [19].

An important question is how long ago we can talk about the formation of dementia.

In this regard, seems to be interesting, who believe that if in the dynamics of the
psychoorganic syndrome, regardless of its etiology, during a period from 4 months to 3 years,

there is no tendency to improvement, then in this case it is possible to talk about the transition of

the psycho-organic syndrome to dementia.
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Figure 3.1. lllustration of cerebral vasculature and vasculo-pathological process of CSVD.
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(A) Different branches of cerebral arteries and their territories that supply cerebral white
matter. (1) represent cortical arteries, (2) pial arterioles that supply deep white matter, (2.1) short
branches, (3) anterior choroidal arteries that branch into sub-ependymal arteries, (4) arterioles of
sub-ependymal, (5) MCA branches into thalamic and lenticulostriate perforating arteries that
supply basal ganglia.

(B) Hlustration of general aetiophatogenic features of CSVD. The picture shows branches
of MCA that penetrate the subcortical region of white matter and gray matter. Embolus or
thrombus may accumulate and cause occlusion (atheroma) upon the parent MCA and penetrating
arteriolar. The occlusion of perforating arteriolar can cause ischemia and eventually a lacunar
infarct may be formed. The core infarcts might affect surrounding tissue (penumbra). Diffused
disruption of the BBB following intrinsic CSVD also occurred at the arteriolar level.

Overall a significant inverse relationship was observed in each of these studies between
carotid IMT and cognitive function — the greater the wall thickness, the poorer the cognitive
performance. This relationship was significant after data were controlled for age, education, and,
in some studies, concomitant levels of cardiovascular risk factors. It is not clear whether this
association is mediated by a parallel impact of vascular risk factors on both the carotid wall and
on the brain or it is a direct result of changes in the cerebral circulation secondary to changes in
the carotid artery.

Aortic stiffness is best assessed by measuring the carotid-femoral pulse wave
velocity (CFPWV) and more crudely by assessing pulse pressure (systolic BP — diastolic BP)
or mean arterial pressure. An inverse association between CFPWV and cognitive function has been
reported both cross-sectionally and longitudinally and persists after adjustment of data for age and
BP.2492°3 CFPWYV has also been associated with WMH volume and smaller brain volumes.

Echocardiographic left ventricular mass, remodeling, and hypertrophy have been
associated with a higher frequency and severity of subclinical brain injury and poorer cognition as
well as an increased risk of dementia.

Retinal vessels, assessed at fundoscopy or by scanning laser flowmetry, reflect
cerebral arterioles, and narrowing of these vessels has been associated with increased arterial
stiffness, cerebral small-vessel disease, stroke, and poorer cognitive function.

On cerebral magnetic resonance imaging (MRI), white matter hyperintensities (WMH) and
lacunes are generally viewed as evidence of small vessel disease.

The clinical significance of small vessel disease in terms of global cognitive function has
as yet not been completely clarified. We investigated the independent contribution of WMH and
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lacunes to general cognitive function in a group of independently living elderly with varying

degrees of small vessel disease.

Figure 3.2. Neuroimaging classification of CSVD based on STRIVE.

(A) Recent small subcortical infarct on DWI (arrow).

(B) Lacune on FLAIR (arrow). (C) WMHSs on FLAIR (arrow).

(D) Perivascular spaces on T1-weighted imaging (arrow).

(E) Cerebral microbleeds on T2*-GRE (arrow).

In addition, WMHSs are also regarded as an ischemic white matter demyelination and can
manifest as symptomatic or silent (asymptomatic) brain parenchyma lesions. Interestingly, this so-
called “silent” manifestation of CSVD is frequently reported as an incidental finding from brain
images of individuals who never experienced any symptom of stroke, which is more frequent
among the elderly. It has also been proposed as a prognostic marker following the first
symptomatic CSVD presentation, for instance, acute lacunar stroke.

Diagnostics is based on the identification of the described syndromes, the nature of their

occurrence and dynamics. In patients with somatoneurological signs of vascular diseases
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(atherosclerosis, hypo- and hypertensive diseases, etc.), one should speak of vascular genesis only
when the onset and further development of mental disorders are associated with pathogenetic
mechanisms inherent in the vascular pathological process, primarily with cerebral hypoxia. the
brain and with its organic damage, taking into account also the reaction of the individual to
vascular disease and impaired cerebral functions. Of great diagnostic importance is the
establishment of a connection in time between their occurrence and the violation of the stability of
the course of the vascular process, as well as the appearance of additional somatic disorders due
to cardiovascular pathology. Confirmation of the vascular genesis of mental disorders already at
the stage of development of functional disorders is the identification of the initial psychoorganic
symptoms (sharpening of personality traits, mnestic and affective disorders) [3].

Among the important diagnostic signs of vascular genesis are the occurrence of episodes
of repeated disorders of consciousness, its shutdown in the acute period of cerebrovascular
accidents, stupefaction in the acute period of these disorders, and the emergence of confusion after
vascular crises or the addition of the most insignificant exogenous hazards. The course of mental
disorders of vascular genesis is characterized by acute or gradual development of certain
syndromological structures with episodic fluctuations and exacerbations. All this makes the
symptomatology polymorphic. A cross-cutting disorder that can combine various stages of the
development of the disease is an increase in psychoorganic symptoms.

Differential diagnosis of protracted psychotic disorders is a complex problem. E.L.
Sternberg (1977) considered it possible in diff. the diagnosis of vascular psychoses from
endogenous to attach importance to:

a) a simpler clinical picture, and sometimes rudimentarity of psychopathological
syndromes;

b) the absence of tendencies towards complication of syndromes and, on the contrary, the
presence of a tendency towards their stabilization or reduction; c) the relatively more frequent
occurrence of acute psychotic episodes of the exogenous type. Senile dementia, Pick's disease,
Alzheimer's disease in the presence of signs of vascular disease in patients due to the contradictory
results of studies on the relationship of vascular and atrophic processes, present difficulties for dif.

diagnostics.

3.2. Conclusions

As the general atherosclerotic changes increase, the disease enters the second stage, in

which more persistent and deep organic changes in the psyche are noted, which fit into the picture
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of atherosclerotic psychoorganic syndrome. In practice, there are two forms of atherosclerotic
psychoorganic syndrome with a predominance of vascular lesions in the subcortical region of the
brain and with predominant disorders in the vessels of the cortex. Various psychopathological
syndromes manifest the latter form, among which the leading place is occupied by changes in
mental activity with severe asthenia and intellectual disabilities.

With the external preservation of the personality, automated skills, ordinary judgments and
forms of behavior, a significant decrease in memory for current events, attention disorder, and its
instability are found. Signs of dementia appear. In the structure of this type of dementia, an
important place is occupied by increased fatigue and exhaustion of mental activity. Patients cannot
understand the abstract meaning, do not distinguish between the main and the secondary, as a
result of which their statements are replete with unnecessary details. There is a kind of violation
of criticism, when, when it is impossible to take a delicate account of a complex situation, specific
circumstances are often correctly assessed.

These features of dementia sometimes allow patients to adapt to certain living
conditions. However, in a new, difficult, especially traumatic situation, they turn out to be
untenable, clearly revealing a defect in intellectual functions.

The clinical picture of cerebral atherosclerosis at this stage of the course is always
accompanied by certain emotional disorders. At earlier stages, an unstable mood with a depressive
background prevails, in the structure of which there are elements of a personal reaction to a
growing mental defect. In later stages, a complacent, elated mood arises, which is combined with
irritability and anger.

The euphoric background of the mood corresponds to a deeper dementia. This condition is
defined as a pseudo-paralytic form of atherosclerotic dementia, which, in addition to euphoria and
gross memory disorders, is manifested by improper behavior with the loss of habitual forms of
reactions and changes in personality traits.

In the second stage of cerebral atherosclerosis, all patients show organic neurological
symptoms, vestibular disorders, fundus vessels pathology, signs of general and coronary
atherosclerosis. Epileptiform seizures often occur.

The clinical picture of this period of the disease is characterized by persistence, low
dynamics. The course of the disease in the second stage, as a rule, retains a slowly progressive
form, however, in some cases, there are signs of acute cerebrovascular accident. After cerebral
vascular crises and strokes (cerebral hemorrhages), post-apoplectic dementia often
develops. However, it should be noted that there is no clear parallelism between the severity of

51



neurological and aphatic (speech) disorders in the post-stroke state and the depth of the onset
mental changes.

The third stage of cerebral atherosclerosis is characterized by a progressive increase in
insufficient blood supply to the brain and manifests itself in deeper psychopathological disorders.

At this stage, neurological symptoms are always expressed, reflecting the focal localization
of the lesion. There are residual effects of postponed strokes with impaired speech, motor spheres
and the phenomenon of general universal atherosclerosis. The symptoms of dementia are
increasing in patients. Perception changes, which becomes slow and fragmented, the exhaustion
of mental processes increases, and memory impairments appear sharply. Incontinence of affect
appears, elements of violent crying and laughter, and emotional reactions fade. Speech becomes
low-expressive, poor in words, criticism is deeply violated. However, even with a given severity
of asterosclerotic dementia, some external forms of behavior may be preserved.

In forensic psychiatric practice, the diagnosis and expert assessment of post-stroke
conditions (conditions that have developed as a result of transferred cerebral hemorrhages) are of
great importance. Distinguish between acute conditions that arose in the period immediately
preceding the stroke, and in the period of its occurrence, as well as the long-term consequences of
strokes.

Mental disorders of the acute period are characterized by the appearance of dizziness,
nausea, a feeling of bursting headaches, an unsteady gait. During this period, there is a violation
of consciousness of varying depth and duration with the identification of neurological symptoms
in the form of paralysis and paresis, speech disorders (aphasia). In some cases, depending on the
localization of the hemorrhage, after the acute period has passed, mental and neurological disorders
can be smoothed out.

In other more severe cases, persistent mental and neurological disorders (paralysis, paresis,
speech and writing disorders) remain in the long-term period, up to the formation of post-stroke
dementia. The recurrence of disorders of cerebral circulation is important, since repeated strokes
often cause deeper mental disorders.

The type of course of various psychopathological manifestations that occur after cerebral
strokes, in general, has a progressive nature, although in some cases their long-term stabilization
IS possible. Psychotic conditions are also characteristic of cerebral atherosclerosis.

In the clinic, there are psychogenically and somatogenically determined states of
decompensation, as well as reactive states and atherosclerotic psychoses.

In forensic psychiatric practice, in a psychogenically traumatic situation, in patients with

cerebral forms of atherosclerosis, temporary deterioration of mental and general somatic disorders

52



is relatively often observed, which are usually qualified as a state of decompensation. In some
cases, decompensation is expressed in an exacerbation of neurotic symptoms characteristic of
patients, in other cases, an increase in intellectual disorders and affective disorders
occurs. Decompensation phenomena, as a rule, occur in patients with initial manifestations of
atherosclerotic disorders or in the early stages of the second stage of the disease.

The clinical features of cerebral atherosclerosis are often fertile ground for the development
of reactive states. There is a certain correlation between the degree of personality preservation and
clinical manifestations of psychogenic states. Psychogenic conditions in patients with cerebral
atherosclerosis occur more often in the first and less often in the second stages of the disease.

The general pattern of psychogenic states arising against the background of cerebral
atherosclerosis is the combination and interweaving of the "organic" and "psychogenic™ range of
symptoms. Moreover, organic symptomatology is highly stable, while reactive symptoms are
subject to fluctuations associated with changes in the situation. Preferred forms of response are
noted - depressive and paranoid states. In the structure of reactive-delusional syndromes, a large
role belongs to false memories with a predominance of ideas of persecution, harm, jealousy, as
well as the "small scale™ of the content of delusional constructions.

In the clinic of cerebral atherosclerosis, psychosis is also observed. Psychoses with
hallucinatory-paranoid and depressive-paranoid syndromes are of the greatest importance in
forensic psychiatric practice.

In patients with hallucinatory-paranoid syndrome, the appearance of paranoid disorders is
preceded by a pronounced aggravation of character traits, accompanied by persistent headaches,
asthenic manifestations and signs of some intellectual impoverishment. As the disease progresses,
delusional experiences arise with a pathological interpretation of real somatic sensations by ideas
of poisoning, witchcraft.

The further course of the disease is characterized by the development of true verbal
hallucinations, sometimes of an offensive and threatening character. In some cases, atherosclerotic
psychosis can begin acutely with hallucinatory-paranoid disorders with the addition of further
components of the Kandinsky-Clerambo syndrome. Psychotic conditions of this type are closely
associated with acute disorders of cerebral circulation and often psychotic symptoms are flickering
in nature.

Psychoses, characteristic of patients with cerebral atherosclerosis, can occur with
depressive-paranoid syndromes. The onset of the disease in these cases often coincides with the
action of additional hazards of a somatic and psychogenic nature. During this period, as a rule,

there is a distinct exacerbation of cerebral vascular disease. In the structure of the depressive-
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delusional syndrome, depressive disorders are most pronounced, delusional disorders are
distinguished by fragmentaryness, lack of systematization, concreteness, "small scope”. In these
cases, delusional interpretations do not go beyond everyday relationships. Patients talk about
deliberate damage to their property and health, and absurd facts are cited to support this.

The course and prognosis of atherosclerotic psychoses are largely determined by the
progression of general and cerebral cerebral atherosclerosis.

Hypertension was first described at the end of the last century and for a long time was
considered as one of the manifestations of atherosclerosis. It is currently practiced as an
independent disease.

With hypertension, mental disorders can be both transient and persistent. During it, two
stages are conventionally identified: functional and sclerotic.

The functional stage of hypertension is characterized by the emergence of neurasthenic
symptoms and their combination with shallow manifestations of asthenia. At this stage, they note
increased fatigue, irritability, vulnerability, sensitivity, uncertainty in their actions, previously
uncharacteristic shyness, timidity. Emotional reactions become depressive, sometimes with
elements of anxiety and agitation. Periodically there are headaches, localized mainly in the
occipital region, dizziness with nausea, a feeling of "lightheadedness" and sleep disorders. After
fatigue and emotional stress, insomnia appears, or sleep becomes superficial with a feeling of
feeling overwhelmed in the morning. During the day, drowsiness, fatigue, tinnitus are often
noted. In some cases, memory decreases, mainly to current events with the restoration of well-
being and intellectual abilities after rest. The functional stage of hypertension is accompanied by
a number of somatic disorders, which include a transient increase in blood pressure, its instability,
recurrent discomfort in the heart, tingling, and mild angina attacks.

In the second (sclerotic) stage of hypertension, high blood pressure numbers become
constant, the pressure, having a tendency to fluctuate, usually does not decrease to normal
numbers. At this stage, anatomical changes take place in the arteries (small vessels) of the brain. In
the future, the disease proceeds according to the patterns characteristic of cerebral atherosclerosis.

Forensic psychiatric assessment. In forensic psychiatric practice, cerebral vascular diseases
are common, and their expert assessment causes significant difficulties in a number of cases.

Illegal actions committed by patients with hypertension and the initial signs of cerebral
atherosclerosis do not differ from those committed by mentally healthy persons.

Dangerous actions of patients with the presence in the clinical picture of hallucinatory-
delusional syndromes, states of dimmed consciousness, as well as patients with atherosclerotic

dementia, have some specificity. Dangerous actions of patients with hallucinatory-delusional
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syndromes (especially in the presence of ideas of jealousy) are directed at specific individuals and
are characterized by cruelty, completeness of aggressive acts. In contrast to this, actions committed
in a state of disturbed consciousness are manifested as unmotivated, unfocused actions, followed
by reactions of confusion after leaving the psychotic state.

Patients with dementia commit illegal acts due to incomplete comprehension and critical
assessment of what is happening, sometimes under the influence of other, more active people,
since they show signs of increased suggestibility. In the nature of the illegal acts of such patients,

intellectual inconsistency and the inability to predict the consequences of their actions are revealed.

3.3. Practical recommendations

For developing new therapeutic strategies for atherosclerosis, it is important to understand
the cause of the disease pathogenesis and its progression [1, 33].

A number of studies have shown that cell deaths produce different patterns depending on
the stage of the plaque and types of cells involved in cell death. In summary, atherosclerosis is an
inflammation-related arterial intima disease. [28]

A number of pharmacologic approaches have developed the way to stabilize rupture-prone
atherosclerotic lesion by applying macrophage autophagic death. For therapeutic approach in
atherosclerosis, it should be implicated for plaque stability and selective depletion of macrophages
by modulating sterols. This section will introduce them.

Currently, statin drugs are major therapeutics to prevent acute coronary events. Statins
inhibit cholesterol biosynthesis, reduce LDL receptors (LDLRs), and consequently trigger a
reduction in blood cholesterol levels [34]. Statins work at multiple stages in atherosclerotic plaque
formation. Among these stages, statins have effects at earlier atherosclerosis development stages
because they hinder cholesterol accumulation, monocyte infiltration, and inflammation in arteries
[34].

Carotid atherosclerosis is measured by two distinct characteristics: carotid intima-media
thickness (cIMT) and carotid plague burden quantified by plaque presence or localization. A recent
study suggests that plague burden may act as a predictor of cardiovascular disease other than cIMT,
although cIMT has been better represented in preventative measures [29].

It has been suggested that plaque numbers and cIMT may be involved in cognitive

impairment and dementia [5].
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These studies report early intervention of atherosclerosis to prevent cognitive impairment
[41]. It is obvious that carotid atherosclerosis can be a potential target for early intervention and
risk management for those at risk for cognitive decline.

A recent study was performed under the hypothesis that cognitive performance in the
dominantly affected domain would be related to carotid plaque burden and cIMT, and cognitive
decline would be shown differently in the racial and ethnical diverse Northern Manhattan Study
(NOMAS) [42].

They indicated that elderly individuals with a larger cIMT have a higher future risk of
progression to MCI or dementia. It is required to monitor patients for earlier detection of cognitive
dysfunction [42]. Additionally, they identified a cutoff value for predicting cognitive impairment
progression (0.825 mm of cIMT), which corresponds to the cutoff values for predicting stroke and
CVD in the previous report [42].

Considering the role of vascular blood factors in patients with MCI, some blood factors
suggested in our previous study may also influence the progression of cognitive decline [12].
However, there are currently no markers for prognostication or the risk of conversion from MCI
to dementia.

Therefore, it is necessary to develop noninvasive diagnostic methods for the assessment of
vascular status [4].

This aspect is discussed further in the next section along with my results. Our results may
provide a route for determining the most appropriate treatment strategy for patients with MCI or
multiple diagnoses.

Diagnosis. The general principles for the diagnosis of vascular dementia are reflected in
the ICD-10. The first criterion is the presence of dementia and vascular lesions of the brain, as
well as the temporary relationship between them. The presence of dementia proves the presence
of at least 1-2 signs of cognitive deficiency: decreased judgment, decreased criticism, impaired
attention or speech, impaired visual-spatial or executive functions, motor control and praxis. The
state of dementia is not accompanied by impaired consciousness, but disrupts the professional and
everyday adaptation of patients. [7]

The diagnosis of cerebrovascular disease is confirmed by:

. Clinical data, such as an indication of acute or transient cerebral circulation disorders and
developed neurological disorders (hemiparesis, weakness of the lower branch of the facial nerve,
hemianopsia, Babinsky's symptom, dysarthria),

. The results of neuroimaging methods (CT / MRI), demonstrating the presence of single or

multiple large or medium-sized infarctions in the cerebral cortex or subcortical region, or multiple
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lacunar infarctions in the subcortical region or in the white matter of the frontal regions, or quite
common (at least ¥ area) decrease in the density of the subcortical white matter (leukoaraiosis).
The relationship between dementia and vascular damage to the brain is indicated by its
development immediately after a stroke or after transient cerebrovascular accidents. The
combination of acute dementia without obvious neurological disorders and evidence of vascular
brain damage detected by CT / MRI methods also indicates with a high degree of probability its

vascular nature. [10]
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Figure 3.3. Magnetic resonance imaging examination of carotid atherosclerotic plaque in

a patient with symptomatic carotid disease.

An echo sequence is used to localize the carotid bifurcation (upper panel, left) and time-
of-flight (TOF) sequence allows the definition of the stenosis without needing contrast injection
(upper panel, right). Multisequence high-resolution magnetic resonance demonstrates the presence
of a severely stenotic plaque with a large lipid core (yellow arrow in T2W image) (published with
the permission of Prof. Dr A. Gallino and Dr R. Wyttenbach, Bellinzona, Switzerland).

According to modern requirements for the diagnosis of dementia, the diagnosis can be
definitively determined only on the basis of autopsy data, including a histological examination of
the brain.

Differential diagnosis. Vascular dementia should be differentiated from transient mnestic-
intellectual disorders that occur after transient or acute disorders of cerebral circulation, that is,

with depressive dementia and confusion. With confusion of consciousness, the severity of
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symptoms fluctuates during the day, worsening towards evening and towards night, there is a
double orientation in time and place. In post-stroke depression, cognitive weakness correlates with
the severity of depression. [51]

Subcortical vascular dementia with symptoms of parkinsonism must be differentiated from
Parkinson's disease. In subcortical vascular dementia, "parkinsonism of the lower half of the body"
predominates.

Alzheimer's disease from vascular dementia is distinguished by the slow progressive
development of dementia, the absence of a history of cerebrovascular accidents, predominant
cortical atrophy, and the absence of vascular lesions according to CT and MRI.

In addition, vascular dementia should be differentiated from brain tumors, frontotemporal
dementia, multisystem atrophy, and Lewy body disease.

Treatment. The goal of therapeutic measures in the treatment of vascular dementia is to
optimize blood circulation in the brain and improve the trophism of neurons, which contributes to
the improvement of cognitive functions. To improve cerebral circulation, such drugs are prescribed
as: cinnarizine, actovegin, cerebrolysin, nomodipine, preparations with an extract of Ginkgo biloba
leaves.

To improve cognitive functions, drugs that affect the neurotransmitter systems are used:
cholinomimetics (rivastigmine, galantamine, donepezil) and normalizers of the functioning of the
glutamatergic system (memantyl). [30]

To relieve confusion, small doses of haloperidol, chloroprotexene, risperidone are
prescribed. In the treatment of depressive disorders, antidepressants are used, delusional and
hallucinatory disorders in vascular dementia suggest the inclusion of antipsychotics in the
treatment regimen.

Forecast. The average survival time of patients with vascular dementia, according to
studies, is shorter than with dementia of the Alzheimer's type. The development of dementia after
stroke is in itself an unfavorable prognostic factor. The mortality rate of persons who have suffered
a stroke with the subsequent development of dementia is 3 times higher than among patients who

have suffered a stroke, but did not become feeble-minded.
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CONCLUSIONS

Mental disorders in cerebral atherosclerosis. The clinic of mental disorders in cerebral
atherosclerosis is very polymorphic and depends on the stage and severity of the pathological
process. At the initial stage (functional), neurasthenic-like disorders (hyposthenic variant of
asthenic syndrome) predominate. Patients complain of general weakness, increased irritability,
dizziness, tinnitus, hunger pains or a feeling of a "heavy head", sleep disturbances, increased
exhaustion, intolerance to noise, heat, forgetfulness, tearfulness. The ability to concentrate and
work capacity decreases. A significant place is occupied by affective disorders. These patients are
especially characterized by emotional lability, "weakness",

Already in the early stages of the disease, there is a sharpening, caricature of individual
personality traits, then in the process of the disease, pathological character traits that were not
previously characteristic of the earlier appear.

At the next stage ( functional-organic ), memory disorders become more distinct, primarily
for current events, names, dates.

Patients have difficulty acquiring new knowledge. The presence of criticism, an
understanding of one's inconsistency, allows for some time to mask memory impairments, to
compensate them. As the disease progresses, the typical Korsakoff syndrome (fixation amnesia,
paramnesia, disorientation) and progressive amnesia is reinforced. The quality of thinking suffers,
it loses flexibility, mobility, excessive rigidity, thoroughness, and stiffness appear.

The ability to distinguish the main from the secondary, the ability to make quick decisions,
initiative is lost.

Gradually, atherosclerotic dementia (organic stage ) forms, which refers to lacunar
dysmnestic dementia. An essential sign is the uneven damage to mental functions with a
predominance of amnestic disorders and the preservation, to one degree or another, of a critical
attitude towards one's condition.

Relatively rarely, with cerebral atherosclerosis, mainly in the functional-organic stage,
acute and subacute psychoses occur, more often at night in the form of twilight disorder of
consciousness and delirious syndrome.

A feature of these psychoses is their short duration, abortive nature of the course and
atypism of symptoms. In addition, chronic delusional disorders, pronounced affective disorders,

may occur more often. Depressive hypochondriacal plan, the appearance of verbal hallucinosis,
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hallucinatory-paranoid syndrome is possible. As complications, strokes and epileptic seizures,
neurological disorders in the form of Parkinson's syndrome can be observed.

Mental disorders in hypertension. The frequency and severity of mental disorders in
hypertension depends on the stage of hypertension. In particular, neurosis-like symptoms of the
disease are characteristic of the I (functional) stage of hypertension. The addition of psychopathic
symptoms is more typical for stage Il (functional-organic), a relatively rare development of partial
(dysmnestic) dementia is noted in stage 111 (organic). At the initial stages of the disease, disorders
of the asthenic circle predominate. Phobic experiences, hypochondriac fixation, and senestopathy
can be added to these symptoms.

With a prolonged course of the disease, psychopathic disorders may appear, patients
become

difficult to communicate, touchy, do not tolerate objections, require increased
attention. The sharpening of both the former characterological features and the emergence of new
pathological character traits is noted. Acute psychotic states often develop against the background
of fluctuations in blood pressure, hypertensive crises.

Psychotic conditions can include syndromes of impaired consciousness, delusional
syndromes, emotional disorders. In acute cerebral circulation disorders, delirious and delirious-
oneroid disorders are more often observed. Hemorrhagic stroke, as a rule, is accompanied by
impaired consciousness from various types of stunning up to coma.

During the period of aggravation of the symptoms of the underlying disease, against the
background of anxiety and melancholy, delusional ideas of persecution, verbal illusions may arise,
senestopathy may increase, hypochondriacal delirium often occurs. Quite often, there is a picture
of anxious depression, intensifying in the evening hours, accompanied by confusion and motor
excitement. In case of hypertension, epileptiform seizures may occur, followed by sometimes
twilight clouding of consciousness.

The peculiarity of psychotic states in hypertension is their severity, affective saturation,
paroxysmality associated with fluctuations in blood pressure and reversible.

It is advisable to consider chronic changes in mental activity based on the plan for the
formation of a psychoorganic syndrome. Patients develop dementia, mainly of a partial type, and
severe focal neurological disorders.

Treatment for vascular disorders is aimed at normalizing vascular tone, improving brain
trophism. Treatment of mental disorders is symptomatic, depending on the nature of the disorder,
tranquilizers, antipsychotics, antidepressants are used. At the functional and functional-organic

stages, nootropics are used (piracetam, cerebrolysin).
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Clinically and pathologically, atherosclerosis is an important disease in a worldwide aging
society. It has been shown that innate immune factors and adaptive immune factors are associated
with the atherosclerotic process since inflammatory mechanisms are identified as major causes in
patients. A number of studies have identified several potential targets for therapy. Unfortunately,
however, inflammation is an independent risk factor for atherosclerosis progression in humans.
Researchers have tried to evaluate the mechanism of immune-related therapies in atherosclerotic
cardiovascular disease. Along with inflammation-related mechanisms, autophagy in
atherosclerosis is also responsible for the foam cell formation and insoluble oxLDL uptake and
clearance in human atherosclerotic lesions. Autophagic macrophages produce pro-inflammatory
cytokines such as TNF-beta and interleukin-6, and these cytokines are not immunologically
silenced during the autophagic process. Lipid droplets are spilled from lipid-overloaded
macrophages in the plaques. Based on previous research, future studies are focusing on therapeutic

advantages of autophagic microphages in unstable atherosclerotic plagues.
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