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INTRODUCTION 

Globally, life span continues to increase, and the World Health Organization (WHO) predicts that in 2050, two billion 

individuals will be over 65 years of age. This prolongation of life leads to the progressive deterioration of physical and 

mental health which occurs with ageing, and this leads to the requirement for greater social and medical care (1). 

In past centuries, no one could anticipate that the surgical aspect in the field of cerebrovascular diseases would occupy 

such a large part of medical-scientific activity (2). However, today the prevention of cerebrovascular diseases must be 

considered not only in terms of pharmacological treatment, to which we were accustomed, but the surgical aspect must 

also be considered. In tackling the prevention of this important disorder, which currently represents the third leading cause 

of death and the most serious cause of disability, the risk factors must be studied, which is not straightforward, as it 

involves challenging epidemiological aspects.  

 

DISCUSSION 

 

There are two prevention methods for cerebrovascular damage: the pharmacological method and the surgical method, 

and these can be considered antithetical. Both require a preliminary diagnosis of stenosis or obstruction of an artery which 

vascularizes the brain, that is, if the obstruction affects the large vessels of the neck such as the carotid or vertebral arteries. 

Considering a high-risk for developing cerebrovascular disease, the surgical approach will be indicated (3). If it is a 

stenosis or an obstruction of several small vessels at the level of the brain, the subject of medical prevention will arise. 

Therefore, close collaboration between the neurologist and the vascular surgeon is important for diagnosis and therapy.  

In any case, however, the situation needs to be carefully evaluated and it is currently possible to make use of 

instrumental noninvasive and repeatable techniques. In recent years, there has been a notable development of techniques 

that offer good reliability and prediction ability. Using these techniques when faced with a cerebrovascular pathology, it 

is possible to avoid trauma and risks to the patient that other tests would inevitably entail.  

The diagnostic approach involves the use of the well-known Doppler ultrasound method (4). A further improvement 

of the ultrasound technique consists of the Doppler examination called “Eco-flow” which allows, with the reconstruction 

of the reflection of ultrasonic waves, the visual highlighting of the vessel. The image provided by this completely safe 
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and noninvasive technique reproduces, with excellent reliability, results superimposable to those of an angiography, an 

invasive examination which is not completely risk-free, allowing the surgeon to confront any obstructive lesion.  

This technique is followed by another one that is used with considerable frequency, called angioscintigraphy, a method 

that involves the intravenous injection of an isotope, such as technetium, and to following its progression with suitable 

instruments at the level of the neck arteries. The different concentration of the isotope at the level of the vascular structures 

translates into the reconstructed image on the display, which is portrayed in different intensities on a defined chromatic 

scale. For example, obstruction of a carotid artery will result in a reduction in the quantity of isotope in the ipsilateral 

hemisphere, which will be evident in comparison with the opposite hemisphere. This method also allows medical 

professionals to reconstruct the transit curves of the tracer in the two hemispheres and in the different vessel segments 

(middle cerebral carotid artery, etc.), indicating the perfusion speed but not of the blood flow. Remaining with the example 

of an obstructive lesion of the carotid artery, in this case, a slowing of transit will be observed in the damaged vessel 

compared to the contralateral one, indicated by a reduced increase in the ascending phase of the curve. This possibility of 

analyzing the speed of transit can also be applied to the study of the middle cerebral arteries of which similar curves will 

be highlighted.  

The task that then arises is to evaluate the functionality of the cerebral structures, which can be an indication for 

considering a surgical approach. If there is stabilized damage to the nerve cells, an increase in perfusion which is 

obtainable with unblocking or other surgical techniques (bypass), will not result in a clear functional recovery. 

Noninvasive techniques such as Computerized Axial Tomography (CAT) have provided a precise anatomical description 

of the brain structures but not of their functionality (5).  

Today, it is possible to use techniques that are similar to CAT scans, which utilize both gamma and positron emitting 

isotopes. If a non-fuse tracer, such as technetium, is injected during a tomoscintigraphic examination (gamma CAT), any 

areas of different uptake will be observed in a series of "slices" of the brain structure starting from the vertex. In an infarct 

area, the alteration of the blood-brain barrier (BBB) will cause diffusion of the tracer. It is clear that, in such a case, it is 

necessary to carefully determine whether there is the need for increased blood flow to the area in question or whether this 

would do more harm than good.  

The current perspectives in the field of non-traumatic diagnostics also offer other much more precise possibilities. In 

fact, the use of C11-labeled glucose allows the distribution of the tracer to be visualized and is therefore able to provide 

an indicator of the metabolism in the central nervous system (CNS) (6). Similarly, techniques that use O2-15, a positron 

emitter, allow the evaluation of both perfusion and cerebral consumption of oxygen (7).  

These methods allow for the evaluation, not only of the distribution of the flow, but also for the ability of brain tissue 

metabolism. This information should be considered for evaluating the functionality of the brain tissue and the prospect of 

any surgical intervention aimed at restoring blood flow to injured areas. From this perspective of correlations between 

flow and metabolism, and with the continued collaboration of vascular surgeons, it is believed that in the not-too-distant 

future it will be possible to prevent and treat cerebrovascular pathology more effectively. 

CONCLUSIONS 

The ageing of the global population will increase the number of people affected by cerebrovascular diseases in the 

coming decades. It is important to focus on the prevention and treatment of these disorders, in order to ensure a higher 

quality of life for the ageing population. In recent decades, cardiovascular diseases, strokes, and obstruction of the cerebral 

vessels often require surgical interventions, which today have assumed fundamental importance. In recent years, there 

has been a notable development of surgical techniques that offer good reliability and predictive ability. The diagnosis of 

cerebrovascular diseases involves the use of Doppler ultrasound and "Eco-flow" which allow for visualization of the 

vessels and are very useful diagnostic techniques for the surgeon. Additionally, angioscintigraphy involves the 

intravenous injection of technetium, and highlights the different concentrations of the isotope at the level of the vascular 

structures. The utilization of CAT for investigating vascular pathologies provides a satisfactory anatomical description of 

brain structures. Other diagnostic methods are gamma CAT and the use of glucose labelled with C11. These methods are 

useful for describing the morphology of tissue, but not for the functionality of cerebral structures. These techniques assist 

neurologists and surgeons in the evaluation of the flow distribution and in deciding whether to carry out a possible surgical 

intervention aimed at restoring blood flow. 
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