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Summary

Small vessel disease is a disorder of cerebral micro vessels that causes hyperintensities of
the white matter and other frequent alterations, such as small subcortical infarcts and recent
lacunae, which can be seen in brain imaging studies. Despite being a frequent cause of Cere-
brovascular Accident (CVA) and dementia, the underlying pathogenesis is not well understood.
Several manifestations of endothelial dysfunction of brain micro vessels were identified, in-
cluding blood-brain barrier dysfunction, vasodilation involvement, vessel stiffness, blood flow
dysfunction and drainage of interstitial fluid and rarefaction of the white matter, ischemia, in-
flammation, alteration of myelin and secondary neurodegeneration. The relationships between
injuries and symptoms are very variable, but they are little known. It is an important challenge
to determine which vascular functions are more important in the pathogenesis, which anoma-
lies are reversible and to which the variability of the progression of the lesions and the symp-

tomatology is dueb

Introduction

Small vessel disease is a disorder of the small perforating
arterioles, capillaries and probably cerebral venules, which causes
various lesions that can be observed in the anatomopathological
examination, Magnetic Resonance Imaging (MRI) or Computerized
Tomography (CT) of the brain. The typical lesions of the small
vessels are hyperintensities of the white matter of presumed
vascular origin, lacunae, microhemorrhages, superficial siderosis,
perivascular spaces and microinfarcts. Many affected people
remain asymptomatic, but the increase in the number and type of
injuries and the combination thereof are associated with cognitive
deterioration, dementia, depression, mobility problems, increased
risk of stroke (CVA) and worse evolution after a ACV. Other typical
lesions of small vessel disease are small subcortical infarcts (or
lagoons) and cerebral hemorrhage, which manifest with CVA. These
various clinical pictures in general have been considered separately
in the research and in the clinic. However, small vessel disease
causes about 25% of ischemic strokes and most hemorrhagic
stroke, is the most common cause of vascular dementia,

often occurs with Alzheimer’s disease and worsens cognitive

impairment. It contributes thus to around 50% of the dementias
in the whole world. Damage related to small vessel disease is not
limited to visible injuries. More sensitive MRI methods show that
the anatomopathological changes occur in apparently normal
white matter and gray matter, which worsen as small vessel lesions
increase and white matter fibers passing through visible lesions
become larger. necrosis and lead to secondary degeneration of the

cortex or brainstem.

Some NMR Methods are Exquisitely Sensitive to Small Changes

The vascular endothelium also affects cerebral oxygenation,
transport of metabolites and interstitial fluid balance through
effects on cerebral blood flow, active and passive transporters and
fluid clearance, most of which depend on the interactions between
endothelial cells, pericytes, astrocytes and oligodendroglia
cells. The oligodendrocytes form myelin, which accelerates the
conduction of axonal signals, are very interconnected and provide
energy to the axons. Evidence of the disease of small vessels both
sporadic. Evidence of the disease of small vessels both sporadic and

monogenic suggests that dysfunctional endothelial cells can hinder
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the formation and repair of myelin in addition to causing direct

damage to myelin due to dysfunction of micro vessels.

Astrocytes connect neurons with capillaries; with their
podocytes the astrocytes surround the outer part of the endothelial
cells at one end and their processes hold the dendrites at the
other end. In the face of neuronal activity, astrocytes send signals
to the endothelial cells to increase local blood flow and ensure
the supply of energy. The podocytes of the astrocytes have special
proteins of the water channels, called aquaporin 4. It is believed
that aquaporin-4 molecules are important in regulating the flow
of fluids through the interstitial space, thus helping to maintain
the interstitial space necessary for normal neuronal function. In
damaged areas, the molecules of aquaporin-4 could be relocated
to the outside of the podocyte of the astrocytes as observed in the

hyperintensities of the white matter.

At the tissue level, the blood brain barrier dysfunction could
have several adverse effects: the spilling of fluids, proteins and
other constituents of the plasma in the perivascular tissues could
increase the interstitial fluid (edema) and thicken and harden the
walls of the arterioles, affecting vasodilation, and the transport
of oxygen and nutrients. The constituents of the blood could be
harmful in many ways, among others favoring inflammation.
Fibrinogen blocks the maturation of the oligodendrocyte precursor,
inhibiting the maintenance and repair of myelin. It favors the
formation of -amyloid plaques and the loss of pericytes.

The perivascular fibrin deposits are increased in patients with
Alzheimer’s disease, providing a possible mechanistic link between
small vessel disease and the pathological anatomy of Alzheimer’s
disease. Subtle dysfunction of the blood-brain barrier occurs with
normal aging but could be accelerated by genetic predisposition [1-
7].

Conclusion

Investigate to determine the relative contributions of the
different manifestations of endothelial dysfunctions and the time
elapsed until brain damage occurs in patients with small vessel
disease.

a) Longitudinal studies with detailed evaluation of the risk
factors and control of the lesions in order to determine the rea-
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sons for the great variation in the speed of progression of small
vessel lesions, why some regress and why some produce sec-

ondary damage in remote areas of the brain.

b) Explanation of the role of genetic susceptibilities ver-
sus the environment and exposures to risk factors, from birth
to maturity, to understand variations in the development and

symptoms of small vessel disease.

c¢) Knowing the reasons for the variable symptomatology,
the function of the cerebral reserve and the cognitive reserve,
would improve the detection, the diagnosis and, in the future,

would help to adapt the treatment to each patient in particular.
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