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ABSTRACT 

 

 
ARTICLE DETAILS 

 
This literature review article focuses on revascularization in neurosurgery for the management of cerebral 

vascular diseases. The pathophysiology of conditions, such as strokes and aneurysms, is discussed and 

various surgical techniques used are discussed, including direct and indirect revascularization, clipping, 

and aneurysm coiling. The relevance of Dr. Edgar Nathal Vera in this field is highlighted. Although 

revascularization offers benefits, it also presents risks and complications that require careful evaluation 

and perioperative strategies. Future research is essential to improve the management of these diseases 

and optimize the outcomes of revascularization in neurosurgery. 
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INTRODUCTION 

Revascularization in neurosurgery is an essential component 

of the therapeutic arsenal used in the management of cerebral 

vascular diseases. This surgical technique has become a 

valuable resource for restoring cerebral blood flow in patients 

with arterial occlusions, intracranial aneurysms and other 

vascular pathologies that threaten adequate cerebral 

perfusion. The primary goal of revascularization is to 

improve cerebral perfusion, prevent irreversible neurological 

damage, and improve the quality of life of patients affected 

by these devastating conditions. 1 

Knowledge and understanding of revascularization in 

neurosurgery are fundamental for healthcare professionals 

dealing with patients with cerebral vascular diseases. 

Informed, evidence-based decision-making is essential to 

optimize clinical outcomes and improve patients' quality of 

life. Through this literature review, it is intended to provide a 

comprehensive view of revascularization in neurosurgery and 

its role in the management of cerebral vascular diseases, with 

the ultimate goal of improving medical care and patient 

satisfaction. 1 

 

PATHOPHYSIOLOGY OF CEREBRAL VASCULAR 

DISEASES 

Cerebral vascular diseases, such as ischemic and hemorrhagic 

strokes, as well as intracranial aneurysms, are conditions that 

compromise cerebral blood flow and can have devastating 

consequences for neurological function. Understanding the 

underlying pathophysiology of these diseases is essential to 

justify the need for revascularization in neurosurgery. 2 

In the case of ischemic strokes, blockage of a cerebral artery, 

usually due to a thrombus or embolus, prevents proper blood 

flow to a region of the brain. This lack of blood flow causes 

a decrease in the supply of oxygen and nutrients to neurons, 

leading to cellular dysfunction and, if not addressed quickly, 

neuronal death. The cascade of pathological events that 

follows arterial obstruction, such as excitotoxicity and 

inflammation, further aggravates brain damage. 3 

In contrast, hemorrhagic strokes are characterized by rupture 

of a cerebral artery, resulting in extravasation of blood into 

brain tissue or the subarachnoid space. This blood irritates the 

brain and meninges, which can lead to compression of nerve 

structures, vasospasm and increased intracranial pressure. 

The most serious consequence is secondary brain damage, 

which is triggered by hemorrhage and local inflammatory 

reactions. 

On the other hand, intracranial aneurysms are abnormal and 

weakened dilations of the cerebral arterial walls. While most 

aneurysms are asymptomatic, some can rupture and cause a 

subarachnoid hemorrhage. The risk of rupture depends on the 

size and location of the aneurysm, and can lead to serious 

complications, such as vasospasm and secondary brain 

damage. 4 

Surgical Approach in Revascularization 

The main goal of revascularization in neurosurgery is to 

restore cerebral blood flow and prevent secondary 

neurological damage. To achieve this, different surgical 

techniques are used, each with its own indications and 

advantages.5 

Direct Cerebral Revascularization: This technique involves 

creating a connection between an extracranial artery and an 

intracranial artery, to bypass the affected area and restore 

blood flow. An autologous vascular graft, such as the 

superficial temporal artery or saphenous vein, or a synthetic 
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graft can be used to perform the bypass. Direct cerebral 

revascularization has been shown to be effective in the 

treatment of arterial occlusions and some intracranial 

aneurysms.6 

Indirect Cerebral Revascularization: This approach seeks to 

improve cerebral blood flow through the induction of 

collateral circulation. This can be accomplished by 

performing a carotid endarterectomy, where atherosclerotic 

plaque is removed from the carotid artery, allowing greater 

blood flow to the brain. Blood pressure manipulation or 

administration of vasodilator medications may also be used 

to improve collateral circulation.7 

Aneurysm Clipping and Endovascular Coiling: These 

techniques are used in the treatment of intracranial 

aneurysms. Clipping involves placing a metal clip on the neck 

of the aneurysm to prevent it from rupturing, while 

endovascular coiling involves inserting platinum coils into 

the aneurysm to promote the formation of a clot and its 

subsequent thrombosis.8 

Advantages of Revascularization 

Revascularization in neurosurgery offers several significant 

advantages. In the case of ischemic strokes, early 

revascularization can quickly restore blood flow and limit 

brain damage, thereby improving the patient's long-term 

prognosis. In addition, in intracranial aneurysms, clipping or 

coiling can prevent rupture and bleeding, reducing associated 

mortality and disability.9 

Direct revascularization can also provide a lasting solution for 

restoring cerebral blood flow, which can prevent the 

recurrence of ischemic or hemorrhagic events. 10 

Complications of Revascularization 

Although revascularization in neurosurgery can be beneficial, 

it also carries certain risks and complications. Complications 

may include infections, adverse reactions to anesthesia, intra- 

or postoperative bleeding, and neurological complications 

such as stroke, brain damage, or cognitive impairment. 11 

 

DISCUSSION 

Revascularization in neurosurgery is an essential tool for the 

management of cerebral vascular diseases, such as ischemic 

and hemorrhagic strokes, as well as intracranial aneurysms. 

Through different surgical techniques, this strategy seeks to 

restore cerebral blood flow and prevent secondary 

neurological damage. In this discussion, the clinical 

implications of revascularization will be deepened, the 

relevance of Dr. Edgar Nathal Vera's work in this field will be 

highlighted, and the need for future research to further 

improve the practice and results of this technique will be 

addressed. 12 

Dr. Edgar Nathal Vera is a renowned specialist in 

neurosurgery and has made valuable contributions in the field 

of cerebral revascularization. His research has been 

fundamental to advance the knowledge and surgical 

techniques used in the management of cerebral vascular 

diseases. His multidisciplinary approach and clinical 

experience have contributed significantly to improving the 

outcomes of revascularization in neurosurgery.13 

Direct and indirect brain revascularization are widely used 

techniques, each with its advantages and disadvantages. 

Direct revascularization, such as vascular bypass, offers a 

long-lasting and effective solution to restore cerebral blood 

flow and prevent future events. On the other hand, indirect 

revascularization, such as carotid endarterectomy, may be 

useful in certain cases to improve cerebral blood flow through 

the collateral circulation. 6,7 

In the context of intracranial aneurysms, clipping and 

endovascular coiling are effective therapeutic options to 

prevent rupture and hemorrhage. These minimally invasive 

techniques have revolutionized the treatment of aneurysms 

and have proven to be safe and effective.8 

However, despite advances in revascularization in 

neurosurgery, challenges and issues remain to be resolved. 

Choosing the optimal technique for each patient requires an 

individualized approach and informed decision-making by 

the health care team. The identification of predictive factors 

that guide the selection of the most appropriate therapeutic 

approach is an area of research in development and could 

benefit from the insights of Dr. Nathal Vera. 14 

Regarding complications associated with revascularization, 

prevention and management of adverse events are of 

paramount importance. Development of perioperative 

strategies and careful patient monitoring are essential to 

minimize risks and improve clinical outcomes. 

In addition, future research is critical to advancing the 

understanding of revascularization in neurosurgery. Well-

designed, larger-scale clinical studies are needed to evaluate 

the long-term efficacy of different techniques and to identify 

patients who would benefit most from each approach. 11 

 

CONCLUSION 

The management of cerebral vascular diseases represents a 

significant challenge for neurosurgeons and other health 

professionals. The choice of the appropriate therapeutic 

approach should be based on the thorough evaluation of the 

patient, considering his or her medical history, neurological 

status, and specific anatomical features. In this sense, 

revascularization in neurosurgery has proven to be a valuable 

option to restore cerebral blood flow in patients affected by 

these critical conditions. 

In conclusion, revascularization in neurosurgery is an 

essential component in the management of cerebral vascular 

diseases. The surgical techniques used, such as vascular 

bypass, clipping and coiling, offer effective and promising 

solutions. Dr. Edgar Nathal Vera's experience and 

contributions in this field have been invaluable in improving 

clinical practice. However, there are still challenges and 

questions to be resolved, and future research is essential to 

further improve outcomes and medical care provided to 

patients affected by these complex neurological conditions. 
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