
Restoring Vision For 
Blinding Corneal Diseases

Corneal Disease: A Leading Cause 
of Blindness
The cornea is the central clear transparent window of 
the eye. Corneal blindness is one of the leading causes 
of treatable blindness, with more than 20 million cases 
happening globally.

Various diseases can affect the cornea and cause visual 
impairment. These include:

1. Corneal abrasions, trauma and foreign bodies
2. Corneal infections, 
such as viral or bacterial 
infections; A common 
cause of bacterial 
infection is contact lens-
related infection, which 
is potentially very serious 
(see Fig. 1)

3. Corneal inflammation, 
which may result in melting or thinning of the cornea

4. Scarring and haze from previous infections 
and injuries

5. Swelling and cloudiness 
of the cornea due to 
damage or ageing of the 
innermost layer of cells of 
the cornea, known as the 
corneal endothelial layer 
(see Fig. 2)

6. Hereditary conditions 
that may affect the shape 
of the cornea (keratoconus), or have opacities that 
block the vision (dystrophies)

Symptoms and Treatment of 
Corneal Disease
Patients with corneal disease may experience eye pain, 
redness, tearing and loss of vision. In cases where the 
corneal disease worsens, the pain may be very severe 
and the eye can be very sensitive to light.

Patients with corneal disease should be immediately 
referred to an eye specialist for detailed examination, 
so that appropriate treatment can be applied quickly. 
A delay in treatment may result in permanent scarring, 

Advances in Corneal 
Transplantation
Corneal transplantation is a surgical operation in which 
donated healthy corneal tissue is used to replace a 
diseased cornea to restore vision. The cloudy cornea is 
first removed before placing and stitching the clear and 
healthy donor cornea (see Fig. 3). It is the most frequently 
performed transplantation procedure, exceeding those 
for other solid organs such as the kidney, liver and heart. 
It is also the most successful solid organ transplantation.

When all the layers 
of the cornea are 
involved, a full thickness 
corneal transplantation 
called penetrating 
keratoplasty is required. 
This transplantation 
has achieved good 
success rate over the last 
few decades, but graft 
rejection remains a persistent problem in some cases.

Recent advances in corneal transplantation have 
allowed us to replace the specific part of the cornea 
that is diseased, when the disease has not extended 
to the all the layers of the cornea. This is known 
as the Lamellar keratoplasty (or partial cornea 
transplantation). It improves our ability to treat many 
corneal diseases more effectively and has led to 
better visual outcomes, lower graft rejection risk and 
longer graft survival following corneal transplantation. 
Lamellar keratoplasty can be further classified into 
anterior and posterior lamellar keratoplasty.

Anterior Lamellar Keratoplasty: The bulk of the 
cornea tissue is known as the cornea stroma. For 
patients where only the upper layer (the anterior part) 

or haziness of the cornea which may cause permanent 
impairment of vision.

For some of these corneal conditions, such as 
abrasions, infection or inflammation, they may be 
treated with medication, such as antibiotics or anti-
inflammatory eye drops. For more severe cases that 
are not treatable with medication or other cases where 
the cornea becomes scarred or hazy, patients could 
permanently lose vision. In those cases, a corneal 
transplantation may be required to improve vision.

chemical burns, Stevens-
Johnson syndrome) 
where conventional 
corneal transplantation is 
associated with a high risk 
of graft failure (see Fig. 
4). When cornea grafts 
fail, patients lose their 
sight again, and repeated 

corneal transplantations are associated with higher risk 
of rejection and failure. (see Fig. 5)

Endothelial / posterior Lamellar keratoplasty: 
In cases where only the innermost layer of the cornea 
(endothelium) is affected, which usually occurs in 
certain degenerative diseases like Fuch’s endothelial 
dystrophy or bullous keratopathy, only the innermost 
layer of the cornea is replaced. We are now able to 
perform the corneal transplantation using smaller 
incisions and the cornea graft can be secured in 
place without stitches. There are newer methods 
such as Descemet’s stripping automated endothelial 
keratoplasty (DSAEK) and Descemet’s membrane 
endothelial keratoplasty (DMEK). The advantages for 
these new techniques are:

1. Donor grafts are attached without sutures, thus 
 avoiding suture-related problems

2. Faster visual recovery and better vision
3. Less irregularity and astigmatism
4. More eye comfort
5. Greater wound strength

Artificial Cornea (Boston 
Keratoprosthesis) Transplantation
While conventional 
cornea transplantations 
can successfully restore 
vision in patients by 
replacing the diseased 
cornea, there is always 
a risk of corneal graft 
rejection and failure. 
There are many severe 
corneal diseases (e.g. Fig. 4: Stevens Johnson syndrome

The Boston keratoprosthesis is a revolutionarily new 
and improved method for treating blinding corneal 
disease (see Fig. 6). It can effectively restore good 
long-term vision for patients with severe blinding 
corneal diseases, including the most complex 
cornea conditions, and whose previous corneal 
transplantations and treatment have failed. The Boston 
keratoprosthesis has advantages and benefits over 
conventional corneal 
transplantations, 
including lower risk 
of graft rejection and 
failure, faster visual 
recovery and better 
long-term vision without 
the need for systemic 
immunosuppression and 
steroids, meaning less 
harm to the body.

of the cornea is scarred or diseased, only this part 
can be selectively removed. This process is known as 
the anterior lamellar keratoplasty (ALKP). This may 
be performed for patients with diseases involving 
the anterior cornea such as surface scars, anterior 
hereditary conditions, keratoconus and infections. The 
advantages of ALKP are that it is essentially an external 
procedure, which results in stronger wound, produces 
less astigmatism and has a significantly lower risk of 
graft rejection and failure as compared to conventional 
penetrating keratoplasty.

Improvements in surgical techniques have resulted in 
the ability to achieve deeper and smoother dissection 
planes (deep lamellar keratoplasty). With deeper 
dissections, we are now able to remove the entire or 
most of the corneal stroma, leaving only the innermost 
layer (the Descemet’s membrane) behind. This enables 
a more complete removal of the diseased cornea 
tissue and a smoother surface. Patients can achieve 
visual results that are equal or superior to those from 
conventional penetrating keratoplasty, with lower risk 
of graft failure and better long-term results.
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Fig. 6: Artificial corneal (Boston 
keratoprosthesis) transplantation
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