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. for personalized approaches. Moreover, disparities in access to care and
Introduction rehabilitation services continue to affect outcomes, particularly in low- and
middle-income countries. Looking forward, the integration of artificial
Cerebrovascular diseases which encompass conditions that affect the intelligence and machine learning in stroke care holds great potential. Al-
blood vessels and blood supply to the brain are among the leading causes driven algorithms are being developed to assist in the rapid diagnosis of
of morbidity and mortality worldwide. These conditions, including stroke, stroke and to predict patient outcomes, which could lead to more timely and
aneurysms and vascular malformations, can have devastating consequences, effective treatments. Additionally, ongoing research into the role of lifestyle
leading to long-term disability or death. This article provides an overview of  factors, such as diet, exercise and stress management, in cerebrovascular
current research and recent breakthroughs in the understanding, diagnosis health is likely to yield new strategies for prevention. Public health initiatives
and treatment of cerebrovascular diseases [1]. Cerebrovascular diseases aimed at controlling hypertension, diabetes and other risk factors are also
involve any disorder in which the brain's blood vessels are affected. The most crucial in reducing the global burden of these diseases [4].
common and significant of these conditions is stroke, which occurs when the
blood supply to part of the brain is interrupted or reduced, preventing brain
tissue from getting oxygen and nutrients. One of the most critical areas
of research is focused on preventing strokes and identifying those at risk.
Genetic studies have begun to uncover specific gene variants associated with
an increased risk of stroke, offering new avenues for personalized medicine.
Additionally, advances in imaging technologies, such as high-resolution
MRI and CT angiography, have significantly improved the early detection of
cerebrovascular abnormalities [2].

Cerebrovascular diseases remain a major health challenge, but ongoing
research and recent breakthroughs offer hope for better prevention, treatment
and recovery. The future of cerebrovascular care will likely be characterized by
more personalized and precise approaches, driven by advances in genetics,
imaging and Al. As our understanding of these complex conditions deepens,
the potential to reduce their impact on individuals and society grows ever
more promising [5]. The field of genomics is revolutionizing the approach
to cerebrovascular diseases by paving the way for personalized medicine.
Genetic research has identified numerous loci associated with stroke and
—— other cerebrovascular conditions, offering insights into individual risk profiles.
Descrlptlon With the advent of whole-genome sequencing and advanced bioinformatics,

it is now possible to identify patients who are at high risk for specific types of

Recent breakthroughs in the treatment of acute ischemic stroke include ~ cerebrovascular diseases and tailor prevention strategies accordingly.
the development of mechanical thrombectomy techniques. These procedures
involve the physical removal of blood clots from brain arteries and have
dramatically improved outcomes for patients when performed promptly.
Alongside this, new thrombolytic agents are being tested to enhance the
dissolution of clots more effectively and with fewer side effects. Research into
neuroprotection aims to minimize the damage to brain cells during a stroke.
Several promising compounds are under investigation, including drugs
that target the inflammatory response and oxidative stress associated with
brain injury. Additionally, there is growing interest in regenerative medicine
approaches, such as stem cell therapy, to promote brain repair and recovery > h - X
post-stroke. For hemorrhagic stroke and aneurysms, recent research has to protegt the bralq during and after. a stroke. Understa.ndmg the precise
focused on improving surgical techniques and developing less invasive mechanisms of the immune response in gerebrqvgsgulardlseases could lead
procedures. Endovascular coiling and flow diversion are two techniques 0 novel treatments that prevent or minimize brain injury.
that have shown promise in treating cerebral aneurysms with less risk and
quickgr recovery times compared to traditiongl surgiqgl methods. There ig also CO"C'USiOﬂ
ongoing research into the use of stent-assisted coiling and the potential of
gene therapy to strengthen blood vessels and prevent aneurysm formation [3].

Recent research has increasingly highlighted the role of inflammation and
the immune system in the development and progression of cerebrovascular
diseases. Chronic inflammation, often driven by conditions such as
hypertension, diabetes and atherosclerosis, has been shown to contribute
significantly to the weakening of blood vessels and the formation of clots,
leading to strokes. Furthermore, during an acute stroke, the immune response
can exacerbate brain damage. Researchers are now exploring therapies
that modulate the immune system to reduce this secondary damage. Anti-
inflammatory drugs and immune modulators are being tested for their potential

Lifestyle factors such as diet, physical activity and smoking have long

Despite these advances, challenges remain in the treatment and been recognized as critical in the prevention of cerebrovascular diseases.
prevention of cerebrovascular diseases. One significant hurdle is the Recent studies have further clarified how these factors interact with genetic
variability in patient response to treatments, which underscores the need predispositions to influence the risk of stroke and other cerebrovascular
conditions. For instance, diets high in salt, fat and sugar have been linked
to higher blood pressure and atherosclerosis, which are major risk factors
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Neuroplasticity, the brain's ability to reorganize itself by forming new neural
connections, plays a key role in recovery. Innovative therapies such as
constraint-induced movement therapy, where the unaffected limb is restrained
to encourage use of the affected limb, are showing promise in enhancing
neuroplasticity and improving motor function.
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