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DESCRIPTION

The cornea is the transparent, dome-shaped surface that covers
the front of the eye and plays a crucial role in vision by refracting
light and providing structural protection. Its integrity is vital for
maintaining clarity and visual acuity. However, a wide range of
corneal diseases including infectious keratitis, keratoconus,
corneal dystrophies, and dry eye disease threaten vision and
represent a significant burden on global eye health. According to
the World Health Organization, corneal opacities remain one of
the leading causes of blindness worldwide, particularly in low-
and middlesincome countries where access to advanced
treatment options is limited.

The cornea is composed of five layers: The epithelium,
layer, stroma, membrane, and
endothelium. Each layer plays a distinct role, and disease
affecting one or more layers can result in scarring, thinning, or
swelling, thereby compromising vision. Unlike other tissues in
the body, the cornea lacks blood vessels, which helps maintain
transparency but also limits its ability to heal after severe injury.
This unique anatomy presents both challenges and opportunities
for therapeutic innovation.
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Infectious keratitis is a major cause of corneal blindness
worldwide. It is commonly caused by bacteria, fungi, viruses, or
protozoa such as Acanthamoeba. Risk factors include contact
lens misuse, ocular trauma, and corneal surgery. The disease
often presents with pain, redness, photophobia, and reduced
vision. Prompt diagnosis and initiation of antimicrobial therapy
are crucial, as delays can result in corneal perforation and
irreversible vision loss. Advanced diagnostic tools, including
Polymerase Chain Reaction (PCR) assays and confocal
microscopy, have improved pathogen identification, allowing for
more targeted therapy. However, the rise of antimicrobial
resistance poses a growing challenge in management.

Keratoconus, a progressive ectatic disorder, is another significant
corneal condition characterized by thinning and bulging of the
cornea into a cone-like shape. The irregular surface leads to
distorted vision that cannot be fully corrected with glasses.

Although the exact pathogenesis remains unclear, genetic
predisposition and environmental factors such as eye rubbing are
implicated. Early stages may be managed with rigid gas-
permeable contact lenses, but progression often requires
advanced interventions such as corneal collagen Cross-Linking
(CXL), which strengthens corneal tissue and halts disease
progression. In advanced cases, corneal transplantation remains
the definitive treatment.

Corneal dystrophies are a diverse group of inherited conditions
that result in progressive clouding of the cornea. Fuchs’
endothelial dystrophy, one of the most common forms, leads to
endothelial cell loss, corneal edema, and decreased vision.
Modern surgical techniques such as Descemet’s Membrane
Endothelial Keratoplasty (DMEK) and Descemet’s Stripping
Automated  Endothelial ~ Keratoplasty ~ (DSAEK)
revolutionized management by selectively replacing diseased
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Dry eye disease is a multifactorial condition characterized by tear
film instability and ocular surface inflammation. It has become
increasingly prevalent due to aging populations, digital device
overuse, and environmental stressors. Symptoms range from
irritation and burning to blurred vision and ocular fatigue,
significantly affecting quality of life. Management strategies
include artificial tears, anti-inflammatory medications such as
cyclosporine, punctal plugs, and emerging biologics targeting
inflammatory pathways.

Corneal transplantation, or keratoplasty, has long been the gold
standard for advanced corneal disease. With advances in surgical
techniques, outcomes have improved significantly. However,
donor tissue shortage remains a global issue, particularly in
developing countries. Tissue engineering and regenerative
medicine hold promise in addressing this gap. Research into
bioengineered corneal substitutes, stem cell therapy, and gene
editing may revolutionize the future of corneal disease

management.
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The global burden of corneal diseases underscores the
importance of preventive strategies. Public health measures such
as promoting safe contact lens practices, ensuring access to
prompt treatment for ocular trauma, and increasing eye health
awareness are essential. International collaborations, eye
banking initiatives, and innovations in artificial corneas will

continue to shape the field.

In conclusion, corneal diseases represent a diverse spectrum of
conditions that pose significant challenges to vision health
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worldwide. Advances in diagnostic imaging, surgical techniques,
and regenerative therapies are transforming management.
However, disparities in access to care remain a critical barrier. By
integrating scientific innovation with global health initiatives,
the ophthalmology community can move closer to eliminating
corneal blindness as a public health concern.
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