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Corneal Structure and Function: Understanding the Eye’s Protective Layer.
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Introduction

The cornea, the transparent front layer of the eye, plays a
crucial role in vision by focusing light and protecting the
eye from environmental hazards. Its unique structure and
functions are integral to maintaining eye health and optimal
vision. This article explores the anatomy of the cornea, its
various functions, and its importance in overall eye health [1].

The cornea is a clear, dome-shaped surface that covers the
front of the eye. It is composed of five distinct layers, each
with specific functions: The outermost layer of the cornea.
Acts as a barrier against dust, debris, and microorganisms.
It also absorbs oxygen and nutrients from tears. A tough,
acellular layer located just beneath the epithelium. Provides
structural support and contributes to the cornea’s overall
strength and shape. The thickest layer, comprising about 90%
of the cornea’s thickness [2].

Consists of collagen fibers arranged in a regular pattern,
which helps maintain the cornea’s clarity and contributes to its
refractive power. A thin but strong layer of collagen located
between the stroma and endothelium. Serves as a protective
barrier against infection and injuries. The innermost layer
of the cornea. Maintains corneal transparency by regulating
fluid and solute transport between the aqueous humor and the
stroma [3].

The cornea serves several vital functions, all of which are
essential for maintaining clear vision and protecting the
eye: The cornea accounts for approximately 65-75% of the
eye’s total focusing power. Its curved shape bends light rays
entering the eye, directing them toward the retina to form a
clear image. Any irregularity in this curvature can lead to
refractive errors such as myopia, hyperopia, and astigmatism.
The cornea shields the eye from environmental hazards. The
epithelium acts as a physical barrier against dust, debris,
and pathogens. Additionally, the cornea’s tear film contains
antimicrobial proteins that protect against infections [4].

Transparency is crucial for vision as it allows light to pass
through the cornea without scattering. The orderly arrangement
of collagen fibers in the stroma and the dehydration maintained
by the endothelium ensure the cornea remains clear. Any
disruption to this arrangement or function can cause corneal
opacities, affecting vision. The cornea helps maintain the
shape and integrity of the eye. Layers like Bowman’s and
Descemet’s membranes provide tensile strength, protecting

against injuries and maintaining the cornea’s dome-like shape,
which is essential for proper light refraction [5].

The cornea's health is critical for overall eye function and
vision. Several conditions can affect the cornea, leading to
vision problems: Inflammation of the cornea, often caused by
infections (bacterial, viral, fungal, or parasitic). Redness, pain,
blurred vision, and light sensitivity. Depends on the cause;
may include antimicrobial drops, oral medications, and, in
severe cases, corneal transplants. A progressive thinning and
bulging of the cornea into a cone-like shape [6].

Distorted and blurred vision, glare, and sensitivity to light.
Eyeglasses or contact lenses in early stages; corneal cross-
linking, Intacs (corneal implants), or corneal transplantation
in advanced stages. A group of genetic, often progressive,
disorders that affect the cornea’s clarity and function. Fuchs’
endothelial dystrophy, which affects the endothelium, and lattice
dystrophy, which affects the stroma. Varies by type; may include
medications, laser treatments, or corneal transplants [7].

Open sores on the cornea, typically resulting from infections,
dry eyes, or trauma. Severe pain, redness, blurred vision,
discharge, and sensitivity to light. Antimicrobial eye drops,
pain management, and in severe cases, surgical intervention.
Innovations in medical and surgical treatments continue
to improve outcomes for patients with corneal conditions:
Penetrating keratoplasty (full-thickness transplant) and
lamellar keratoplasty (partial-thickness transplant) [8].

Techniques like DMEK (Descemet’s Membrane Endothelial
Keratoplasty) and DSAEK (Descemet’s Stripping Automated
Endothelial Keratoplasty) offer faster recovery and better
visual outcomes compared to traditional transplants. A
minimally invasive procedure that strengthens the cornea by
increasing collagen cross-links. Primarily for keratoconus
and other corneal ecstasies. Can halt the progression of
keratoconus and improve corneal shape and vision [9].

Emerging treatments involve using stem cells to regenerate
damaged corneal tissue. Could offer solutions for patients
with severe corneal damage or dystrophies, reducing the
need for transplants. Keratoprostheses are synthetic corneas
used when traditional transplants fail or are not viable. The
Boston Keratoprosthesis (KPro) is one of the most widely
used artificial corneas. Provides an option for patients with
severe corneal disease, offering improved vision and quality
of life [10].
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Conclusion

The cornea is a vital component of the eye, essential for both
vision and protection. Its complex structure and multifaceted
functions underscore the importance of maintaining corneal
health. Understanding the anatomy and functions of the
cornea, along with recognizing and treating conditions that
can affect it, is crucial for preserving vision and overall eye
health. Advances in medical and surgical treatments continue
to enhance the prognosis for patients with corneal diseases,
offering hope for improved outcomes and quality of life.
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