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ANNATATION 
62 patients with CKD were examined, 22 of them with CKD stage I-II, 20 with CKD stage III, 20 with CKD stage IV. A questionnaire was 

conducted to identify limitations in daily activity, neuropsychological testing was performed using the MоСА scale, and a test to assess regulatory 
functions. To clarify the etiology of chronic cerebral ischemia, magnetic resonance imaging (MRI) was performed. In patients with chronic renal 
failure (CKD stages III-IV), cerebrovascular insufficiency was detected more often than in patients with chronic kidney disease (CKD stages I-II). 
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СТЕПЕНЬ ВЫРАЖЕННОСТИ ХРОНИЧЕСКОЙ ИШЕМИИ МОЗГА У БОЛЬНЫХ С ХРОНИЧЕСКОЙ БОЛЕЗНЬЮ 

ПОЧЕК. 
АННОТАЦИЯ 

Обследовано 62 пациентов с ХБП, из них 22 больных с ХБП I-II стадии, 20 с ХБП III стадии и 20 больных — с ХБП IV стадии. 
Проведено анкетирование для выявления ограничений в повседневной активности, проведено нейропсихологическое тестирование по 
шкале MоСА, тест для оценки регуляторных функций. Для уточнения этиологии хронической ишемии мозга проводили магнитно-
резонансную томографию (МРТ). У пациентов с хронической почечной недостаточностью (ХБП III-IV стадий) хроническая ишемия 
мозга выявлялись чаще, чем у больных без хронической болезни почек (ХБП I-II стадий). 

Ключевые слова: хроническая болезнь почек, когнитивные нарушения, хроническая ишемия мозга. 
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СУРУНКАЛИ БУЙРАК КАСАЛЛИГИ БОР БЕМОРЛАРДА СУРУНКАЛИ МИЯ ИШЕМИЯСИНИНГ РИВОЖЛАНИШ 

ДАРАЖАСИ 
АННОТАЦИЯ 

Тадқиқотга сурункали буйрак касаллигининг турли босқичлари мавжуд бўлган 62 та бемор жалб қилинди. Шундан 22 та бемор I-II 
босқичли СБК, 20 таси III босқич СБК ва 20 та бемор IV босқичдаги СБК билан ташкил қилди. Хамма беморларга MоСА, регулятор 
фаолиятни бахоловчи тестлар ўтказилди. Сурункали мия ишемиясининг этиологиясини аниқлаш мақсадида магнит-резонанс томографию 
(МРТ) ўтказилди. Хулоса қилиб айтганда, СБК нинг I-II босқичи бор беморлардан кўра, СБК нинг  III-IV босқичлари мавжуд беморларда 
сурункали мия ишемияси кўпрок намоен бўлди. 

Калит сўзлар: сурункали буйрак касаллиги, сурункали мия ишемияси, коптокчали фильтрация 
 
Relevance. Chronic kidney disease (CKD) is currently recognized 

as one of the major global public health problems due to its steadily 
increasing prevalence, high risk of disability, and association with 
cardiovascular and cerebrovascular complications. In recent years, 
particular attention has been paid to the relationship between CKD and 
chronic cerebral ischemia, since renal dysfunction contributes to 
systemic vascular damage, endothelial dysfunction, chronic 
inflammation, and accelerated atherosclerosis [1,4]. Patients with CKD 
have a significantly higher risk of developing chronic cerebrovascular 

insufficiency, cognitive impairment, and structural brain changes 
caused by chronic hypoperfusion. Impaired cerebral hemodynamics in 
CKD may be associated with arterial hypertension, metabolic 
disturbances, endothelial dysfunction, anemia, and microangiopathic 
vascular lesions. These mechanisms lead to progressive white matter 
damage, decreased cerebral perfusion, and worsening neurological 
symptoms. Despite the growing number of studies devoted to 
cerebrovascular pathology in CKD, the severity and clinical features of 
chronic cerebral ischemia in this category of patients remain 

mailto:raxmatova.dilbar@bsmi.uz
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insufficiently investigated. Early identification of cerebral ischemic 
changes in CKD patients is of particular clinical importance, as timely 
diagnosis may improve prevention strategies, reduce the risk of 
cognitive decline, and optimize patient management. 

Therefore, the study of the severity of chronic cerebral ischemia in 
patients with chronic kidney disease is highly relevant and has important 
scientific and practical significance for modern neurology and 
nephrology. [10—13]. To determine the severity of CD, it is necessary 
to study the patient's functional status using a questionnaire that assesses 
the impact of cognitive defect on daily activities. Due to impairment of 
the most complex cognitive operations, the professional competence of 
a patient with MCI may be limited, but unlike dementia, the 
performance of a set of everyday activities that determine the patient’s 
ability to live independently is not affected [14]. To clarify the etiology 
of CIs, as well as assess the risk of their progression to the degree of 
dementia, the use of neuroimaging examination methods, such as 
computed tomography (CT) and magnetic resonance imaging (MRI) of 
the brain, is also considered indicated. Signs of CVI are at least one 
lacunar infarction or leukoaraiosis exceeding the age norm. At the same 
time, cerebral infarctions, which manifest themselves as cysts of 
varying diameters (“completed infarcts”) or focal changes in white and 
gray matter without cyst formation (“incomplete infarcts”), are 
considered the most reliable diagnostic sign [15].  

The purpose of this study was to assess the frequency, severity and 
nature of chronic cerebral ischemia (ССI) in patients with CKD at pre-
dialysis stages, as well as to study clinical and neuroimaging 
relationships in CKD patients with CI. 

Materials and methods. The study included 62 patients with CKD 
(32 men and 30 women) aged from 30 to 74 years, average age 52±10 
years. CKD was defined as kidney damage of any etiology, 
accompanied by impairment of their structure and/or function for 3 
months or more.CKD stages were determined according to the US 
National Kidney Foundation classification (NKF K/DOQI, 2012). GFR 
was calculated using the abbreviated MDRD (Modification of Diet in 
Renal Disease Study) formula. To assess the severity of CI depending 
on the stage of CKD, patients were divided into 3 groups:The 1st group 
included 22 patients with CKD stages I and II, the 2nd group included 
20 patients with CKD stage III (GFR 60-30 ml/min/1.73 m2), the 3rd 
group included 20 patients with CKD stage IV (GFR 30-15 ml/min/1.73 
m2).All patients underwent a questionnaire to identify limitations in 
daily activity (basic and instrumental activities of daily living scale, 
ADL and IADL), as well as to assess emotional status (Beck Depression 
Scale). Neuropsychological testing was performed to identify and assess 
the severity of CI using the following tests: 1) brief mental status scale 
(Mini-mental state examination — MоСА), including the study of the 
functions of gnosis, praxis, speech, auditory-verbal memory, attention, 
counting, visual-spatial functions; test for memorizing 10 words 
according to the method of A.R. Luria for short-term memory 
(immediate reproduction of 10 words, immediately after their 
presentation); delayed memory (reproduction of words 30 minutes after 
their presentation); a test to assess regulatory functions (sequential 
combination of letters and numbers, Trail-making test B), reflecting the 
processes of planning, goal formation, step-by-step implementation of 
actions, the ability to switch and control the achievement of the planned 
result. 

Results. Among all examined patients with CKD, CN was detected 
in 35 (68.6%). All patients with chronic cerebral ischemia complained 
mainly of difficulties in remembering new information, forgetfulness of 
names, names of objects, inability to retain a plan of action in memory, 
remember where one or another object was placed, difficulty 
concentrating, finding words when speaking, and sleep disturbances.At 
the same time, none of the patients had significant limitations in daily 
activity based on the results of filling out a questionnaire by them and 
their relatives to assess social, instrumental activity, and the ability to 
self-care. 

In the group of patients without chronic renal failure (n=22), ССI 
was noted in 7 (35%), in the group with chronic renal failure (n=20) - in 
28 (90.3%). The frequency of detection of ССI in patients with chronic 
renal failure was statistically significantly higher than in the group 
without chronic renal failure. When comparing the severity of ССI in 3 

groups of patients with different stages of CKD, a deterioration in the 
results of the MоСА test, regulatory functions was noted as the stage of 
CKD increased. Depression was detected in 26 (51%) patients, of which 
21 (41.2%) were mild and 5 (9.8%) were severe. Among patients with 
depression, ССI was observed in 18 (69.2%), of which 15 (83.3%) had 
mild depression, and 3 (16.7%) had severe depression. Among 25 (49%) 
patients without depression, CIs were detected in 17 (68%). The 
incidence of ССI in patients with depression was practically no different 
from that in patients without depression.We also did not reveal 
statistically significant differences in the severity of ССI in the group of 
patients with and without depression. MRI of the brain was performed 
in 38 patients (8 with CKD I-II, 30 with CKD III-IV), among them ССI 
was noted in 30. Focal changes in the brain were detected in 11 (28.9%) 
patients, of which 10 ( 26.3%) with localization in the carotid region, in 
1 (2.6%) in the vertebrobasilar region; diffuse changes in the white 
matter (leukoaraiosis) were noted in 9 (23.7%) patients; in 17 (44.7%) 
dilation of the lateral ventricles was detected and in 3 (7.9%) there was 
a pronounced dilation of the sulci of the cerebral hemispheres.Among 
patients with CI, focal changes were noted in 9 (30%), leukoaraiosis - 
in 7 (23.3%), dilatation of the lateral ventricles - in 15 (50%), 
pronounced dilation of the sulci of the cerebral hemispheres - in 3 
(10%).Our study showed a statistically significant increase in the 
frequency and severity of ССI with the progression of CKD according 
to the results of the Mini-Mental Status Assessment, the study of frontal 
lobe function and regulatory functions, but not short-term and delayed 
memory. These data are consistent with the results of a number of large 
studies in which, with increasing stage of CKD, an increase in the 
frequency and severity of cognitive function impairments was revealed 
on a brief scale for assessing mental status, attention, regulatory 
functions, gnosis, but not semantic, short-term or delayed memory, 
intelligence. At the same time, a number of other studies have shown 
deterioration in performance on tests of semantic and auditory-verbal 
memory in the absence of differences in the Mini-Mental Status Rating 
Scale and the results of a study of visuospatial functions. Despite the 
contradictory data obtained, a common disorder associated with CKD 
and confirmed by all studies is a defect in regulatory functions. That is 
why the test for regulatory functions can be proposed as the most 
reliable method for the early diagnosis of ССI in patients with CKD. In 
our study, patients with higher stages of CKD showed statistically 
significantly lower scores on neuropsychological testing, reflecting 
worsening cognitive function.However, the indicators of cognitive 
defect in none of the patients reached the level of dementia. It should be 
taken into account that the selection of patients for the study was carried 
out in a therapeutic hospital, where patients with dementia are rarely 
admitted. These data, along with the absence of restrictions on daily 
activity in the examined patients with ССI, allow us to state the 
development of MCI.CIs are often combined with emotional and 
behavioral disorders or are secondary to emotional disorders. The 
presence of severe depression suggests a secondary nature of ССI [15]. 
In cerebrovascular diseases, depression and CI represent a single 
clinical symptom complex, while depression and cognitive defect 
reinforce each other. The main objective of brain MRI in the study was 
to confirm the vascular origin of MCI in patients with CKD. According 
to several studies, in patients with end-stage renal failure on dialysis and 
with CI, leukoaraiosis is the most common neuroimaging finding and is 
closely associated with the severity of renal damage. In patients with 
CKD at pre-dialysis stages, there is virtually no data on the relationship 
between brain changes and the nature and severity of ССI. It has been 
proven that, along with CKD, the number of lacunar cerebral infarctions 
is an independent risk factor for dysfunction of the frontal lobes of the 
brain. As the study showed, the development of ССI in patients with 
CKD is based on vascular changes in the brain, visualized using MRI. 
It is important to keep in mind that in patients with CKD with mnestic 
type MCI, a mixed vascular-degenerative nature of ССI cannot be 
excluded, which contributes to a more rapid development of dementia.  

Conclusion. In patients with chronic renal failure, a statistically 
significant increase in the prevalence of cognitive impairment was 
identified based on the results of brief mental status assessment scales, 
as well as evaluations of executive and frontal lobe functions, compared 
with patients with kidney disease without chronic renal failure. 
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Progression of chronic kidney disease (CKD) was associated with 
greater severity of chronic cerebral ischemia (CCI) affecting the same 
cognitive domains. Chronic cerebrovascular insufficiency appears to be 

the principal substrate of cognitive dysfunction in CKD, which is 
supported by brain MRI findings.
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