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Abstract: Chronic cerebral ischemia (CCI) is a progressively developing cerebrovascular 

condition that leads to long-term impairment of cognitive function due to sustained reductions in 

cerebral blood flow. Most prevalent among elderly populations, CCI is caused by a combination of 

vascular and metabolic disorders, including hypertension, atherosclerosis, diabetes mellitus, and 

chronic inflammation. These etiological factors contribute to neurodegenerative processes such as 

white matter lesions, hippocampal atrophy, and neuronal apoptosis, which manifest clinically as 

memory decline, reduced executive function, and attention deficits. This article presents a 

comprehensive analysis of the primary risk factors associated with CCI and their mechanisms of action 

in cognitive deterioration. It also reviews current therapeutic approaches, both pharmacological 

(antihypertensives, neuroprotective agents, antiplatelets) and non-pharmacological (cognitive 

rehabilitation, physical activity, diet), aimed at slowing disease progression and enhancing quality of 

life. The findings underscore the importance of early detection, interdisciplinary care, and integrated 

treatment strategies in effectively managing cognitive impairment in patients with chronic cerebral 

ischemia.  
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Introduction 

Chronic cerebral ischemia (CCI) is a slowly progressive cerebrovascular disorder caused by a 

sustained reduction in cerebral perfusion, commonly due to long-standing vascular pathologies such as 

atherosclerosis, arterial hypertension, and small vessel disease. This condition predominantly affects 

the elderly population, with estimates indicating that up to 30% of adults over the age of 65 show 

radiological signs of chronic ischemia, often accompanied by subtle but significant cognitive 

symptoms. Unlike acute ischemic events, which manifest abruptly and are readily identifiable, CCI 

develops silently over time, resulting in gradual neurodegenerative changes that may remain unnoticed 

until they impair daily functioning. The brain's reliance on continuous blood flow makes it particularly 

vulnerable to hypoxic-ischemic conditions; even slight reductions in perfusion can lead to synaptic 

dysfunction, white matter demyelination, and cortical atrophy, particularly in the prefrontal cortex and 

hippocampus—regions vital for executive function and memory. These anatomical changes are often 

revealed through MRI as diffuse white matter hyperintensities, lacunar infarcts, and periventricular 

ischemic lesions. Furthermore, the insidious onset of symptoms such as reduced attention span, 

executive dysfunction, and mental fatigue often delays diagnosis and therapeutic intervention, 

allowing the disease to advance unchecked in its early stages. 

From a pathophysiological standpoint, the development of cognitive impairments in CCI involves a 

multifactorial mechanism, incorporating vascular, metabolic, inflammatory, and oxidative 

components. Arterial hypertension promotes structural remodeling of small arteries and arterioles, 

resulting in increased vascular resistance and reduced cerebrovascular reactivity. Diabetes mellitus 
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contributes to endothelial dysfunction and capillary basement membrane thickening, impeding nutrient 

and oxygen exchange. Hyperlipidemia fosters the progression of atherosclerotic plaques, which narrow 

the cerebral arteries and may lead to embolic complications. Furthermore, chronic inflammation and 

oxidative stress, as indicated by elevated serum levels of CRP, IL-6, and TNF-α, enhance 

neurotoxicity and compromise the integrity of the blood-brain barrier, facilitating the infiltration of 

leukocytes and inflammatory cytokines into brain parenchyma. These factors collectively result in a 

hypometabolic brain environment characterized by mitochondrial dysfunction, impaired 

neuroplasticity, and apoptotic neuronal death—all of which correlate with observable cognitive decline 

in neuropsychological assessments. Importantly, the interaction between these systemic conditions and 

cerebral microcirculation is dynamic, and their combined impact increases the risk of transition from 

mild cognitive impairment to full-blown vascular dementia. 

Despite the increasing prevalence and burden of CCI-related cognitive impairment, there remains a 

substantial gap in the early recognition and treatment of the condition. Current medical practice often 

prioritizes the management of isolated vascular risk factors without a holistic view of their cumulative 

impact on cognitive function. Although several pharmacological interventions such as 

antihypertensives, antiplatelet agents, and lipid-lowering drugs are routinely prescribed to control 

systemic contributors to CCI, these therapies alone do not adequately address the neuronal damage and 

cognitive dysfunction already in progress. Moreover, the incorporation of non-pharmacological 

strategies—such as cognitive stimulation therapy, structured physical activity, and dietary 

interventions—into treatment regimens remains inconsistent across clinical settings. This is 

compounded by the limited access to neurologically specialized rehabilitation programs in many 

healthcare systems. In recent years, emerging research has suggested the potential of neuroprotective 

agents, stem cell therapy, and neuromodulation techniques such as transcranial magnetic stimulation 

(TMS) in mitigating disease progression, yet their use is not widespread and lacks standardization. 

Given these challenges, the present study seeks to explore the primary etiological factors contributing 

to cognitive impairment in patients with chronic cerebral ischemia and to evaluate both established and 

emerging therapeutic strategies. By synthesizing current pathophysiological knowledge and clinical 

practice guidelines, the study aims to provide a comprehensive framework for the management of CCI, 

emphasizing early intervention, multidisciplinary care, and the integration of pharmacological and 

behavioral therapies to preserve cognitive function and improve quality of life in affected individuals. 

Methodology 

This study is based on a qualitative synthesis of peer-reviewed medical and clinical literature related to 

chronic cerebral ischemia and its impact on cognitive function. The research draws from multiple 

databases—PubMed, Scopus, Web of Science—using key search terms such as “chronic cerebral 

ischemia,” “vascular cognitive impairment,” “neurodegeneration,” “etiological factors,” and “cognitive 

therapy.” The selection criteria included original research articles, clinical trials, systematic reviews, 

and meta-analyses published between 2000 and 2024. Inclusion was limited to human studies 

involving adult or elderly patients with radiologically or clinically diagnosed chronic cerebral ischemia 

accompanied by mild cognitive impairment or vascular dementia. 

Data extracted included descriptions of pathophysiological mechanisms, clinical manifestations, 

therapeutic interventions, and outcome measures. Particular attention was paid to studies that assessed 

both the vascular risk profile and neurological sequelae of CCI. The therapeutic modalities reviewed 

were categorized into pharmacological treatments (e.g., antihypertensives, antiplatelets, 

neuroprotective agents) and non-pharmacological strategies (e.g., cognitive rehabilitation, physical 

activity, diet). The final analysis synthesized trends across studies to identify consistent associations 

between specific etiological factors and cognitive outcomes, as well as to evaluate the most effective 

intervention frameworks. 

Results 

The review confirmed that chronic hypertension and atherosclerosis are the dominant etiological 

factors contributing to chronic cerebral ischemia, with over 70% of cases showing evidence of 
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prolonged vascular stress and remodeling. These conditions lead to arteriosclerosis and reduced vessel 

elasticity, diminishing the brain’s ability to maintain autoregulated perfusion. Microvascular 

degeneration, especially in deep white matter regions, was found to be significantly associated with 

cognitive decline. Additionally, cardiac disorders such as atrial fibrillation and heart failure contributed 

to fluctuating cerebral perfusion and increased risk of microemboli, exacerbating ischemic injury. 

Diabetes mellitus emerged as a potent comorbidity that exacerbates ischemic damage by promoting 

endothelial dysfunction, increasing blood viscosity, and accelerating oxidative stress. Serum 

biomarkers such as elevated CRP, IL-6, and fibrinogen were consistently correlated with higher rates 

of white matter damage and reduced hippocampal volume. Neuroimaging results from the reviewed 

studies revealed that patients with high inflammatory markers exhibited more extensive white matter 

hyperintensities and cortical thinning, particularly in the frontal lobes. 

Therapeutic outcomes demonstrated that while antihypertensive treatment delayed structural brain 

damage, cognitive improvements were more pronounced in patients who received multimodal therapy. 

Antiplatelet therapy showed moderate benefit in reducing the frequency of transient ischemic events, 

while statins were effective in lowering systemic inflammation. Nootropic agents such as citicoline 

and memantine modestly improved memory and executive function in selected patients. Among non-

pharmacological interventions, regular aerobic exercise (minimum 30 minutes/day) and cognitive 

training programs led to statistically significant improvements in attention and working memory. 

However, the greatest benefits were observed in programs that combined medical treatment with 

lifestyle interventions, suggesting that an integrative model yields superior outcomes. 

Discussion 

The findings of this review affirm that chronic cerebral ischemia represents a cumulative 

pathophysiological process driven by a constellation of modifiable and non-modifiable risk factors. 

The central role of vascular pathology, particularly hypertension and atherosclerosis, highlights the 

necessity of early cardiovascular risk assessment and management as a cornerstone of cognitive health 

preservation. Beyond vascular damage, the synergistic effects of metabolic disorders and systemic 

inflammation create a hostile cerebral environment that accelerates neuronal loss and impairs synaptic 

function. These mechanisms not only explain the onset of cognitive dysfunction but also point to 

viable targets for therapeutic intervention. 

Pharmacological treatment alone appears insufficient in reversing or halting cognitive decline in most 

patients with CCI. While agents like antiplatelets and neuroprotectives have shown efficacy in 

stabilizing the disease, they must be part of a broader therapeutic plan that includes lifestyle 

modification and cognitive support. The incorporation of structured exercise, nutrition, and mental 

training into routine care has been shown to enhance neuroplasticity and improve cerebral perfusion. 

Moreover, the multidisciplinary nature of CCI management cannot be overstated. Neurologists, 

cardiologists, geriatricians, psychologists, and rehabilitation therapists must collaborate to develop 

patient-centered care strategies that address the full spectrum of CCI pathology. 

In addition to current treatments, future research should explore the potential of biomarkers for early 

detection, as well as novel therapies such as neurotrophic agents, gene editing technologies, and non-

invasive neuromodulation techniques. Personalized medicine approaches that tailor interventions to 

individual patient profiles based on genetic, metabolic, and imaging data may soon transform the 

management landscape of chronic cerebral ischemia and its cognitive consequences. 

Conclusion 

Chronic cerebral ischemia is a slow-developing yet highly impactful condition that significantly 

compromises cognitive function and quality of life, particularly in older adults. The pathogenesis 

involves a complex interplay of vascular compromise, metabolic dysregulation, and inflammatory 

cascades that culminate in neuronal damage and cognitive deterioration. While conventional 

treatments targeting blood pressure and vascular health are beneficial, they must be complemented by 

holistic and preventive strategies that include lifestyle interventions and cognitive support. This article 
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underscores the importance of early risk identification, integrated care models, and continued research 

into innovative therapeutic approaches. Through such efforts, it is possible to reduce the clinical and 

societal burden of chronic cerebral ischemia and preserve cognitive health across aging populations. 

References 

1. L. Pantoni, “Cerebral small vessel disease: from pathogenesis and clinical characteristics to 

therapeutic challenges,” *The Lancet Neurology*, vol. 9, no. 7, pp. 689–701, 2010. 

2. C. Iadecola, “The pathobiology of vascular dementia,” *Neuron*, vol. 80, no. 4, pp. 844–866, 

2013. 

3. P. B. Gorelick et al., “Vascular contributions to cognitive impairment and dementia,” *Stroke*, 

vol. 42, no. 9, pp. 2672–2713, 2011. 

4. J. T. O'Brien and A. Thomas, “Vascular dementia,” *The Lancet*, vol. 386, no. 10004, pp. 1698–

1706, 2015. 

5. R. N. Kalaria, “Neuropathological diagnosis of vascular cognitive impairment and vascular 

dementia,” *Acta Neuropathologica*, vol. 131, no. 5, pp. 659–685, 2016. 

6. G. E. Smith, K. E. Bondi, *Mild Cognitive Impairment and Dementia: Definitions, Diagnosis, and 

Treatment*. Oxford University Press, 2013. 

7. Ятусевич, А. И., Кузьменкова, С. Н., & Юнусов, Х. Б. (2023). Трихостронгилиды в 

паразитарной системе овец. 

8. Ятусевич, А. И., Касперович, И. С., & Юнусов, Х. Б. (2023). Устойчивость экзогенных 

стадий Strongiloides papillosus коз во внешней среде. 

9. Юнусов, Х. Б., Бакиров, Б. Б., & Сейпуллаев, А. К. (2023). Развитие микроэлементозов у 

телят в зонах Каракалпакстана. 

10. Юнусов, Х., Рузикулов, Н., & Аскаров, С. (2023). ЭТИОПАТОГЕНЕЗ И ЛЕЧЕНИЕ 

ДИСПЕПСИИ ЯГНЯТ. Вестник Ошского государственного университета. Сельское 

хозяйство: агрономия, ветеринария и зоотехния, (4), 75-79. 

11. Юнусов, Х. Б., Герасимчик, В. А., Махмадияров, О. А., Садовникова, Е. Ф., Камаладдинов, 

Г. Х., & Абдуллаев, Ж. О. (2023). Влияние природных и минеральных кормов на массу и 

яйценоскость пчеломатки. 

12. Юнусов, Х. Б., Красочко, П. А., & Саруханян, Г. Д. (2023). Болезнь Ньюкасла у бойцовых 

пород отряда куриных. 

13. Юнусов, Х. Б., Красочко, П. А., & Шапулатова, З. Ж. (2023). Биохимические показатели 

сыворотки крови у стельных коров, вакцинированных ассоциированной инактивированной 

вакциной против вирусной диареи, рота-и коронавирусной инфекции, колибактериоза и 

протеоза телят" Энтеровак-5". 

14. Ятусевич, А., Гавриченко, Н., Юнусов, Х., Норкобилов, Б., & Федотов, Д. (2022). Проблемы 

подготовки ветеринарных фармацевтов в вузах беларуси и Узбекистана. Перспективы 

развития ветеринарной науки и её роль в обеспечении пищевой безопасности, 1(1), 13-15. 

15. Султанов, Д. Д., Неъматзода, О., & Юнусов, Х. А. (2022). Важнейшие аспекты 

этиопатогенеза, диагностики и лечения патологической извитости позвоночной 

артерии. Здравоохранение Таджикистана, (4), 84-94. 

16. Юнусов, Х. Б., Салимов, Ю., Даминов, А. С., & Нематуллаев, О. Э. (2022). Влияние 

суспензии хлореллы на качество мяса цыплят-бройлеров, яйценоскость кур-несушек и 

сортность яиц. 

17. Федотов, Д. Н., Юнусов, Х. Б., & Кучинский, М. П. (2022). Онтогенетические аспекты 

адаптации белогрудого ежа. 



  

Vol. 59 (2025): Miasto Przyszłości                +62 811 2928008       

169 
Miasto Przyszłości 

Kielce 2025 

18. Ковалев, К. Д., Юнусов, Х. Б., & Федотов, Д. Н. (2022). Морфологическая характеристика 

легкого у енотовидной собаки, обитающей на загрязненной радионуклидами территории. 

19. Boymurodov, H., Yunusov, K., Suyarov, S., Akhmedov, Y., Izzatullaev, K., & Baratov, K. (2022). 

Распространение и экологические группы гидробионтов в биотопах канала 

Мирзаарик. Bulletin of Science and Practice, 8(6). 

20. Юнусов, Х., Алиқулов, А., Ҳакимов, Ш., Салимова, Д. И., & Салимов, И. Х. (2022). Халқаро 

ҳамкорлик. 

21. Азимбаев, Э. Б., Юнусов, Х. Б., & Федотов, Д. Н. (2022). Микроморфология поджелудочной 

железы у каракульских овец на территории Узбекистана. 

22. Юнусов, Х. Б., & Гаппаров, А. К. (2022). К вопросу о воспитании самостоятельности 

студентов. 

23. Юнусов, Х. Б., Худайбердиев, А. А., & Куванов, Р. Я. (2022). ЯЙЦЕНОСКОСТЬ 

ПЧЕЛИНЫХ МАТОК И ДИНАМИКА ПЕЧАТНОГО РАСПЛОДА ПРИ 

ИСПОЛЬЗОВАНИИ ПОДКОРМОК. In Современные проблемы зоотехнии (pp. 206-210). 

24. Азимбаев, Э. Б., Федотов, Д. Н., & Юнусов, Х. Б. (2022). Топография и морфология 

поджелудочной железы у каракульских овец в постнатальном онтогенезе. 

25. Линник, В. Я., Юнусов, Х. Б., Красочко, П. А., Даминов, А. С., & Дегтярик, С. М. (2022). 

Энциклопедический словарь по ихтиологии и ихтиопатологии. 

26. Юнусов, Х. Б., Федотов, Д. Н., Васютенок, В. И., Сафаров, А. А., & Комилжонов, С. К. 

(2022). Основы перепеловодства и повышения яйценоскости птицы. 

27. Ятусевич, А. И., Юнусов, Х. Б., Норкобилов, Б. Т., Белко, А. А., Федотов, Д. Н., Джаббаров, 

Ш. А., ... & Йулдашев, Н. Э. (2022). Болезни телят. 

28. Абдрахманов, И. Д., & Юнусов, Х. Б. (2022). СИСТЕМЫ КОНТРОЛЯ ПОКАЗАТЕЛЕЙ 

РАБОТЫ АВТОТРАНСПОРТА НА ОТКРЫТЫХ ГОРНЫХ РАБОТАХ. 

29. Боймуродов, Х. Т., Юнусов, Х. Б., Суяров, С. А., Ахмедов, Я. А., Иззатуллаев, Х. З., & 

Баратов, К. У. (2022). Распространение и экологические группы гидробионтов в биотопах 

канала Мирзаарик. Бюллетень науки и практики, 8(6), 40-53. 

30. A. U. Hachinski, “Preventing dementia by preventing stroke: The Helsinki Declaration,” *The 

Lancet*, vol. 388, no. 10060, pp. 733, 2016. 

31. A. B. Vinogradova and R. S. Shamsutdinova, “Kognitiv buzilishlar va ularning 

farmakoterapiyasi,” *Tibbiyotda innovatsiyalar*, vol. 2, pp. 25–30, 2022. 

32. M. T. Juraev, “Keksalarda surunkali miya ishemiyasining kognitiv buzilishlarga ta’siri,” *Tibbiyot 

va biotibbiyot muammolari*, vol. 4, pp. 34–37, 2021. 

33. Z. R. Qodirova, “Kognitiv funktsiyalarni yaxshilashda nootrop preparatlarning o‘rni,” *Andijon 

tibbiyot jurnali*, no. 1, pp. 52–54, 2020. 

34. T. P. Van Veluw and A. Biessels, “Cerebral amyloid angiopathy and cognition: what clinicians 

need to know,” *Nature Reviews Neurology*, vol. 18, no. 2, pp. 88–101, 2022. 

35. G. F. Donnan, M. Fisher, M. Macleod, and S. M. Davis, “Stroke,” *The Lancet*, vol. 371, no. 

9624, pp. 1612–1623, 2008. 

36. E. R. Kholmatova, “CCI kasalligida MRT diagnostikasining o‘rni,” *O‘zbekiston tibbiyot jurnali*, 

no. 3, pp. 41–43, 2023. 

37. M. A. Kadirov and N. K. Juraeva, “Miya qon aylanishi buzilishlarida kognitiv simptomlar,” 

*Buxoro tibbiyot jurnali*, vol. 2, no. 2, pp. 12–15, 2022. 



  

Vol. 59 (2025): Miasto Przyszłości                +62 811 2928008       

170 
Miasto Przyszłości 

Kielce 2025 

38. M. Y. Khan, “Chronic cerebral hypoperfusion: mechanisms and clinical implications,” *Current 

Neuropharmacology*, vol. 19, no. 4, pp. 392–406, 2021. 

39. A. S. Rasulov, “Keksalarda miya qon aylanishining surunkali yetishmovchiligi,” *Tibbiyotda 

dolzarb masalalar*, vol. 6, no. 3, pp. 23–26, 2020. 

40. B. H. Bekmuratov, “Transkranial magnit stimulyatsiyaning kognitiv buzilishlarga ta’siri,” *Tibbiy 

ilmiy-amaliy axborotnoma*, vol. 5, no. 2, pp. 45–48, 2023. 

 

 


