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DESCRIPTION

Neovascularization of the cornea, often referred to as corneal
neovascularization, is a pathological condition characterized by
the growth of new blood vessels into the corneal tissue. This
abnormal proliferation of blood vessels can lead to significant
visual impairment and is associated with a range of ocular
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neovascularization, its effects on vision and potential therapeutic

diseases. Understanding mechanisms corneal

interventions is essential for ophthalmologists and researchers

alike.

The cornea is the transparent outer layer of the eye, responsible
for focusing light onto the retina. Its structure consists of several
layers: The epithelium, bowman’s layer, stroma, descemet’s
membrane and the endothelium. The cornea is avascular,
meaning it lacks blood vessels, which is essential for maintaining
transparency. This avascularity allows light to pass through
without obstruction, enabling clear vision. The absence of blood
vessels in the cornea is achieved through the regulatory influence
of various growth factors and cytokines, which help maintain the
balance between angiogenic and anti-angiogenic factors.

Reduced oxygen supply to the cornea, often resulting from
contact lens wear, can stimulate angiogenesis. The cornea relies
on diffusion from the tear film and the aqueous humor for
oxygen. When oxygen levels drop, the corneal cells may release
pro-angiogenic factors, promoting the growth of new blood
vessels. Physical damage to the cornea, such as abrasions or
the
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surgical interventions, can activate healing response.

Inflammatory  cytokines  are leading  to
neovascularization as part of the repair process. Conditions such
as keratitis or autoimmune diseases can cause significant
inflammation, which often results in neovascularization. The
inflammatory process involves the release of various mediators,
such as Vascular Endothelial Growth Factor (VEGF), which
promotes new blood vessel formation. Certain infections,
particularly viral or bacterial keratitis, can lead to corneal

neovascularization. The immune response to these infections

can trigger the release of angiogenic factors. Exposure to certain
chemicals or toxins can also induce corneal neovascularization
by causing inflammation or damage to the corneal tissue.
Conditions such as diabetes or hypertension can contribute to
corneal neovascularization. These systemic diseases can alter
blood flow and affect the ocular microenvironment, promoting
angiogenesis. The process of neovascularization involves a
complex interplay of various cellular and molecular mechanisms.
Understanding these mechanisms is vital for developing effective
therapeutic strategies. Angiogenesis is the formation of new
blood vessels from pre-existing ones. Angiogenesis is regulated by
a balance between pro-angiogenic and anti-angiogenic factors.
VEGF is one of the most potent pro-angiogenic factors,
promoting endothelial cell proliferation and migration. When
the cornea experiences stress or injury, the levels of VEGF can
increase, leading to the growth of new blood vessels.
Inflammatory cells, such as macrophages and neutrophils, play a
significant role in the neovascularization process. Upon
activation, these cells release cytokines and growth factors that
promote angiogenesis. For example, Interleukin-6 (IL-6) and
Tumor Necrosis Factor-alpha (TNF-a) are known to contribute
to the angiogenic response. Under low oxygen conditions,
Hypoxia-Inducible Factor (HIF) is stabilized and translocated to
the nucleus, where it activates the transcription of various genes
involved in angiogenesis, including VEGF. The
environment within the cornea can lead to

neovascularization. The Extracellular Matrix (ECM) provides
structural support to tissues and regulates cell behavior. In
neovascularization, ECM remodeling occurs to facilitate the
migration of endothelial cells and the formation of new blood
vessels. Matrix Metalloproteinases (MMPs) are enzymes that
degrade ECM components, allowing for new vessel formation.
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Corneal neovascularization can have significant implications for
vision and ocular health. The formation of new blood vessels
can disrupt the orderly arrangement of collagen fibers in the
corneal stroma, leading to opacification. This loss of
transparency impairs light transmission, resulting in blurred
vision. Neovascularization is often associated with corneal
edema, where fluid accumulates within the cornea. This swelling
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can further contribute to visual distortion. The presence of
blood vessels may facilitate the entry of pathogens into the
corneal tissue, increasing the risk of infections. Additionally, the
inflammatory response can exacerbate this risk. The growth of
new blood vessels can lead to increased sensitivity and
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discomfort in the eye. Patients may experience pain,
photophobia and a foreign body sensation. Neovascularization
can complicate surgical procedures such as corneal
transplantation. The presence of new blood vessels can affect

graft survival and increase the risk of rejection.
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