
The Vascular System of the Cerebral Cortex:
Advances in Anatomy, Embryology, and
Function
Over the past few decades, significant advances have been made in our
understanding of the vascular system of the cerebral cortex. This complex
network of blood vessels plays a vital role in supporting the metabolic needs of
the brain, ensuring oxygen and nutrient delivery to the various regions of the
cortex. In this article, we will explore the latest research findings and discoveries
in the anatomy, embryology, and function of the vascular system of the cerebral
cortex.

The Anatomy of the Vascular System

The vascular system of the cerebral cortex consists of a intricate network of blood
vessels that supply oxygen and nutrients to the brain. It comprises both large and
small vessels, each with its specific role in maintaining cerebral blood flow. The
major vessels include the anterior cerebral arteries, middle cerebral arteries, and
posterior cerebral arteries.

One of the recent breakthroughs in the study of the vascular system of the
cerebral cortex is the identification of pericytes. These specialized cells play a
crucial role in regulating blood flow, maintaining the integrity of the blood-brain
barrier, and modulating neuronal activity. This discovery has shed light on the
intricate relationship between the vascular system and the neurons in the cortex.
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Embryological Development

The development of the vascular system of the cerebral cortex begins early in
embryogenesis. It involves a complex interplay of signaling molecules, growth
factors, and cellular migration. Recent studies have uncovered the key molecular
mechanisms that control the formation and maturation of blood vessels in the
developing brain.

One fascinating aspect of embryological development is angiogenesis, the
process by which new blood vessels are formed from pre-existing ones. This
process is tightly regulated and involves the coordination of various signaling
pathways. Researchers have identified specific molecules, such as vascular
endothelial growth factor (VEGF) and fibroblast growth factor (FGF), that play
critical roles in driving angiogenesis in the developing cerebral cortex.

The Function of the Vascular System

The vascular system of the cerebral cortex is not only responsible for delivering
oxygen and nutrients to the brain but also plays a crucial role in regulating
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cerebral blood flow. Recent studies have shown that changes in blood flow can
directly impact neuronal activity and cognitive function. Understanding the
function of the vascular system is essential for unraveling the mysteries of brain
function and discovering new therapeutic strategies for neurological disorders.

One of the emerging areas of research in the field is the investigation of
neurovascular coupling. This phenomenon refers to the tight coupling between
neuronal activity and cerebral blood flow. By studying this intricate relationship,
researchers hope to gain insights into how changes in neuronal activity are
translated into changes in blood flow, ultimately leading to a better understanding
of brain function.

The vascular system of the cerebral cortex is a complex network of blood vessels
that plays a vital role in supporting brain function. Recent advances in the field of
anatomy, embryology, and function have provided valuable insights into the
intricate relationship between the vascular system and the cortex. Further
research in this field has the potential to revolutionize our understanding of brain
function and open up new avenues for the treatment of neurological disorders.
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A vascular system consists of a supplying arterial and a draining venous part
which are connected by a terminal vascular network. The arterial segment can be
characterized according to the structural features of the vessel wall. However, it is
sometimes diffi- cult to distinguish the capillary from the postcapillary vessels on
the basis of structural features alone. On the other hand, physiologic qualities
such as permeability can hard- ly be associated with an equivalent histologic
pattern of the vessel wall (lllig 1961; Rhodin 1967, 1968; Hauck 1971;
Westergaard 1974). A defmition of a vascular seg- ment based on biologic
significance should combine morphological and functional qualities of the vessel
walls. During the ontogeny of the mammalian organism a variety of vascular
patterns (e. g., distribution of arteries and veins, arrangement of the capillaries)
has been formed typical of each organ (Wolff et al. 1975; Baez 1977). The
capillaries connect the feed- ing arterioles and the collecting venules in two
different ways according to the branch- ing pattern of the terminal vessels (Hauck
1975, Wolff et al., 1975). The arterioles and venules are directly connected by
capillary segments. Consequently a terminal vessel called arteriovenous (a-v)
capillary results, or a closely meshed capillary network is de- veloped which
connects arterioles and venules by a variable number of small capillary branches
arranged parallel to the preexisting a-v capillary.
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