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CHRONIC CEREBRAL ISCHEMIA
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ABSTRACT
The article presents the results of the analysis of literature sources on chronic cerebral ischemia,
etiology and pathogenetic mechanisms of the development of cognitive impairment. In the
pathogenesis of chronic cerebral ischemia, systemic and local factors are important, leading to
disorders of cerebral hemodynamics, the most adverse effect is exerted by their combination. The
most common cause of local disorders of cerebral blood flow is atherosclerotic stenosis and
occlusion of intracerebral and extracranial vessels that perform transport and distribution functions.
Keywords: chronic cerebral ischemia, cognitive disorders, neurological disorders
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OCOBEHHOCTHU KOTHUTUBHBIX HAPYIHIEHUI B 3ABUCUMOCTH OT CTAJIUA
XPOHUYECKOM NIIIEMHUU MO3T' A
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AHHOTAIUA
B crarne MPUBCACHBI PE3YJIbTAaThl aHAa/IM3da WCTOYHHKOB JIMTCPATYpPbI I10 XpOHPI‘-I@CKOI\/’I UINEMHUU
MO3ra, 3THOJOTMHM W HAaTONCHCTUYCCKUM MEXaHHU3MaM pPa3BHUTUA KOTIHUTHUBHBIX HapymeHHﬁ. B
MaTOTeHe3¢ XPOHUYECKOW I1epeOpaibHON HWIEMUH BaXXKHOE 3HAYEHHWE HMEIOT CHCTEMHBIC |
JIOKaJIbHbIE (PaKTOphI, MPUBOASALINE K HApyLIEHUSIM IeéMOJWHAMUKHU T'OJIOBHOI'O MO3ra, Haunbojee
HEOIarompusiTHOE BO3JICUCTBUE OKa3blBaeT HWX coderanue. Hawmbomee pacmpocTpaHeHHON
MPUIMHON MECTHBIX HapYIIEHUH MO3TOBOTO KPOBOTOKA SIBJISIETCS] aTEPOCKIEPOTHUECKHUI CTEHO3 U
3aKyIIOpKa BHYTPUMO3I'OBBIX W OKCTPAKpaHHUAJIBHBIX COCYJ0B, BbIIIOJHAKOIINUX q)YHKIII/II/I
TPaHCIOPTA U paclpeaeIeHusl.
KiioueBblie ci10Ba: XpoHUUYECKasl UIIEMHUST MO3Ta, KOTHUTHBHBIE PAacCTPOMCTBA, HEBPOJIOTUUECKUE
HapYILICHUA

Mynuc Aniamon kuzu DaiizueBa

Hesponorus, 6onanap HeBposioruscu Ba THOOMI reHeTrka kadeapacu,
Tomxent Hemmarpus Tu66uét UucturyTy, ToukenT, Y36ekncTon
On.maH3WwI: munis.fayziyeva@gmail.com

dypnona /l:xypadGaeBHa YcmaHoBa
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CYPYHKAJIA 5O MU NIHEMUACHU BOCKUYNJAH KEJIUb YUKKKAH XOJIJA
KOI'HUTUB BY3UWJINIIJIAPHUHI XYCYCUATJAPU

AHHOTAIUA
Makonaga cypyHKanaum OOl MUS MIIEMHUSCH, KOTHUTHB OY3WIMIIJIAPHUHT JSTHOJIOTHSICH Ba
MaTOTCHETUK MeXaHm3Miapu Oyiimdya amaOuériap TaxXJWid HaTWXKalapyd KeITHpUO YTHIIraH.
CypyHkanu cepeOpayl WIIeMHsl MaToreHe3naa 0ol MUl TeMOJWHAMHUKACH OY3WJIMILIApUTa OJIUO
KeJlaJuraH TU3UMJIM Ba MaXaUTM OMWJUIAp MYXUM axaMmHsTra sra, yJIapHUHT YWUFYHJIAITyBH SHT
HOKYyJail Tabcup KypcaTaau. Maxaimuidi Musi KOH OKAMH OY3WIMIIJIAPUHUHT 3HT KEHT TapKajiraH
cababu aTepOCKIEPOTHK CTEHO3 Ba TPAHCIOPT Ba TakCUMIIall Ba3u(acuHU OakapyBuul KOH
TOMUPJIAPUHHUHT KOTIAHUTITHIND.
Kaaut cy3aap: cypyHkanu OOl MHS HIIEMHSICH, KOTHUTHUB OY3WIHIIIAP, HEBPOJOTUK
Oy3mHIIap.

Chronic cerebral ischemia is a progressive form of cerebrovascular insufficiency of the
brain, accompanied by small focal or diffuse brain damage and is manifested by neurological and
cognitive disorders (13,15). With vascular pathology in the body, parallel lesions of various
bloodstream parts most often develop, caused by such pathological processes as atherosclerosis,
arterial hypertension, diabetes mellitus. These diseases, the summation of which in one patient is
called vascular comorbidity, can hurt the course of cerebrovascular diseases, the results of its
treatment and prognosis. The first pathophysiological stage of all pathological processes in vascular
comorbidity in most cases is endothelial dysfunction, progressing against the background of energy
instability caused by metabolic imbalances (6, 14). In chronic cerebral ischemia, as a result of
cerebral ischemia, oxidative processes are intensified, while the lack of antioxidant protection of the
brain leads to the formation of a state of oxidative stress (11,16). Oxidative stress is one of the
systemic stress response components to any damaging effect on the body. With a decrease in
cerebral blood flow, mitochondrial oxidative phosphorylation processes are disrupted, endothelial
dysfunction develops due to disturbances in cellular energy metabolism (2,3). As a result, micro-
and macroangiopathies develop, which is clinically manifested by the formation, depending on the
severity of chronic cerebral ischemia, asthenic, cognitive, neuropsychiatric and focal
manifestations. The earliest indicators of vascular brain damage are cognitive impairments
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combined with emotional impairments that tend to progress. Accordingly, the dynamics of the
severity of disorders in the cognitive sphere can indicate the degree of vascular lesion and the
effectiveness of the therapy (2, 11, 13).

In the pathogenesis of chronic cerebral ischemia, systemic and local factors are important,
leading to cerebral hemodynamics disorders, the most adverse effect is exerted by their combination
(1,4,17).

Violations of systemic hemodynamics can be caused by a pathology leading to a decrease in
the myocardium’s pumping function, an increase or decrease in systemic arterial pressure,
disruption of cerebral blood flow autoregulation, a violation of the coagulation and rheological
properties of blood (6,8,12,14). The most common cause of local cerebral blood flow disorders is
atherosclerotic stenosis and occlusion of intracerebral and extracranial vessels that perform
transport and distribution functions. A decrease in blood flow in atherosclerosis of the main arteries
leads to a reduction (obliteration and fibrosis) of the microvascular bed with the development of
hypoxia and a cascade of pathobiochemical disorders mediated by ischemia. An important
independent risk factor for developing chronic cerebral ischemia is type 2 diabetes mellitus (DM2),
the prevalence of which in the population of people over 60 years old is up to 20% and increases
with age (8,9).

According to the literature, the main causes of chronic cerebral ischemia (15):

- atherosclerosis;

- arterial hypertension.

Additional causes of chronic cerebral ischemia:

- cardiovascular diseases;

- violation of the heart rhythm;

- vascular anomalies, hereditary angiopathies;

- venous pathology;

- vascular compression;

- arterial hypotension;

- cerebral amyloidosis;

- vasculitis, diabetes mellitus;

- blood diseases.

The clinical picture of chronic cerebral ischemia has a progressive development and,
according to the severity of symptoms, is divided into three stages: initial manifestations,
subcompensation and decompensation (2,6).

In the stage, 1 (initial), headaches, dizziness, heaviness and noise in the head, sleep
disturbances, increased fatigue, and irritability prevail. In the neurological status, “microorganic”
symptoms are determined in the form of a revival of deep reflexes with their possible slight
asymmetry, the presence of subcortical reflexes, impaired convergence, moderate cognitive fronto-
subcortical disorders in the form of impaired attention, cognitive activity, memory loss for current
events without impairing professional and social adaptation (10,13,14).

Stage II (subcompensation) is characterized by focal symptoms with the formation of a
clinical syndrome or syndromes (vestibuloatactic, pyramidal, akinetic-rigid, etc.). Cognitive
disorders are aggravated, which is expressed in a decrease in memory, including professional
memory, due to impaired active search in memory and reproduction of material with sufficient
preservation, as well as impaired attention, slowing down of mental processes (bradifrenia), limiting
the ability to plan and control. Emotional and personality disorders are manifested in emotional
lability, depression, and a decrease in criticism. The professional and social adaptation of the patient
is impaired, however, the possibility of self-service remains (15).

In stage III (decompensation), in addition to the syndrome or a combination of syndromes
characteristic of stage II, pseudobulbar disorders are often determined, persistent residual effects of
acute cerebral circulation disorders in the form of pyramidal and extrapyramidal symptoms.
Cognitive impairments are characterized by decreased criticism, subcortical or subcortical-cortical
dementia, and the subcortical-frontal systems’ predominant dysfunction. Emotional and personal
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disorders are manifested by apathic-abulic syndrome, disinhibition. Patients lose the ability to self-
care and need outside care (12,15,16).

In chronic cerebral ischemia, there is a clear correlation between the severity of neurological
symptoms and patients’ age. This must be borne in mind when assessing the significance of certain
neurological signs that are considered normal for elderly and senile people. This dependence
reflects the age-related manifestations of dysfunctions of the cardiovascular and other visceral
systems that affect the state and function of the brain. To a lesser extent, this relationship can be
traced in hypertensive encephalopathy. In this case, the severity of the clinical picture is largely due
to the underlying disease’s course and its duration (7).

Along with the progression of neurological symptoms, as the pathological process develops
in the brain’s neurons, there is an increase in cognitive disorders. This applies to memory and
intelligence, impaired in the 3rd stage to the level of dementia, and such neuropsychological
syndromes as praxis and gnosis (7,10). Initial, essentially subclinical disorders of these functions
are observed already in the Ist stage, then they intensify, change, become distinct. The 2nd and
especially the 3rd stages of the disease are characterized by striking violations of higher cerebral
functions, which sharply reduces the quality of life and social adaptation of patients (3,15).

A feature of the cephalgic syndrome is its polymorphism, inconsistency, the absence in most
communication cases with specific vascular and hemodynamic factors (excluding headache in
hypertensive crises with high blood pressure numbers), a decrease in the frequency of occurrence as
the disease progresses. The second most common is a vestibulo-ataxic syndrome (3,5). The main
complaints of patients are dizziness, unsteadiness when walking, coordination disorders.
Sometimes, especially in the initial stages, patients, complaining of dizziness, do not notice
coordination disorders. The results of an otoneurological study are also insufficiently indicative. In
the later stages of the disease, subjective and objective discoordination disorders are interrelated
(1,5,6). Dizziness, instability when walking may be partially associated with age-related changes in
the vestibular apparatus, motor system and ischemic neuropathy of the vestibular cochlear nerve.
Therefore, to assess subjective vestibulo-ataxic disorders’ significance, their qualitative analysis is
important when interviewing a patient, neurological and otoneurological examination.

In most cases, these disorders are caused by a chronic circulatory failure in the
vertebrobasilar arterial system’s blood supply basin. Therefore, it is necessary to rely not on
patients’ subjective feelings but to look for signs of diffuse lesions of the brain regions, the blood
supply of which is carried out from this vascular basin (1,8,9). In some cases, in patients with
chronic cerebral ischemia of stages 2-3, ataxic disorders are caused not by cerebellar-stem
dysfunction as by lesions of the frontal-stem tracts. There is a phenomenon of frontal ataxia, or gait
apraxia, reminiscent of hypokinesia in Parkinsonism patients. A CT scan reveals significant
hydrocephalus (along with cortical atrophy), i.e. a condition close to normotensive hydrocephalus
occurs. In general, the syndrome of circulatory failure in the vertebrobasilar basin is diagnosed in
chronic cerebral ischemia more often than the carotid system (8,10,15).

The pyramidal syndrome feature is its moderate clinical manifestation (anisoreflexia, mimic
asymmetry, minimal paresis, revitalization of oral automatism reflexes, hand symptoms) (1,5,8). A
distinct asymmetry of reflexes indicates either a previous cerebral stroke or another disease running
under the guise of chronic cerebral ischemia (for example, volumetric intracranial processes, the
consequences of traumatic brain injury) (1,12,16). The diffuse and fairly symmetrical revival of
deep reflexes, as well as pathological pyramidal reflexes, often combined with a significant revival
of oral automatism reflexes and the development of pseudobulbar syndrome, especially in old and
senile age, indicates multifocal vascular brain damage (with the exclusion of other possible causes)
(15, 17.18). Mental disorders are quite characteristic and varied in the form at different stages of
chronic cerebral ischemia. If in the initial stages they are like asthenic, asthenodepressive and
anxiety-depressive disorders, then in the 2nd and especially in the 3rd stage they are joined by
pronounced dysmnestic and intellectual disorders that form the vascular dementia syndrome, which
often comes first in the clinical picture. (2.4). Mental disorders, especially cognitive and
emotionally volitional disorders, can be considered one of the most frequent manifestations of the
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brain’s organic pathology. It is known that the overwhelming majority of the cause of brain tissue
damage 1s cerebrovascular insufficiency (1,9,10). Chronic progressive forms of cerebral
insufficiency of vascular etiology are traditionally referred to in the domestic literature as
discirculatory encephalopathy (1,2,3).

The leading role in the pathogenesis of cognitive impairment in chronic cerebral ischemia is
played by damage to the deep sections of the white matter of the brain and basal ganglia, which
leads to the disconnection of the connection between the frontal brain and subcortical structures (the
phenomenon of disconnection). The mechanism of the formation of uncoupling is associated
primarily with arterial hypertension and appears to be as follows (1,2,3).

Chronic uncontrolled arterial hypertension leads to secondary changes in the vascular wall
of lipogyalinosis, which develops mainly in the microvasculature vessels (7, 12,15). The resulting
arteriolosclerosis leads to a change in vascular reactivity or a violation of the cerebral vascular
tone’s autoregulation. Under these conditions, a decrease in blood pressure due to the addition of
excessive antihypertensive therapy, or as a result of physiological circadian changes in blood
pressure, leads to hypoperfusion in the zones of terminal blood circulation. The latter include deep
cerebral structures (9,13,14). Acute ischemic episodes in the pool of deep penetrating arteries lead
to the appearance of small-diameter lacunar infarctions in the deep regions of the brain. With an
unfavorable course of arterial hypertension, repeated acute episodes lead to the emergence of a
lacunar state, one of the variants of multi-infarction vascular dementia (1, 5,6,9). In addition to
repeated acute disorders, chronic ischemia in the zones of terminal circulation is also assumed. The
latter’s marker reduces the periventricular or subcortical white matter leukoaraiosis, which
pathomorphologically represents a zone of demyelination, gliosis, and expansion of the perivascular
spaces (3,4,5). In some cases of an unfavorable course of arterial hypertension, subacute
development of diffuse lesions of the white matter of the brain with a rapidly progressing dementia
and other manifestations of disconnection is possible, which is sometimes denoted in the literature
by the term Binswanger’s disease (3,7,9).

Conclusions: Neurological and neuropsychological manifestations of cognitive vascular
disorders developing due to CCI are well recognized and depend on the severity and localization of
the lesion of one or another “vascular basin”. The most often found violation of executive functions.
In case of damage to the brain's subcortical structures, an increase in muscle tone, pyramidal signs,
and frontal lobe syndrome are observed. With CVD, any cognitive function can be impaired;
therefore, in many cases, it is possible to finally confirm the vascular cause of cognitive disorders
only by imaging on MRI (16, 18, 19).
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