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  UPDATE ON KERATOCONUS

O
ur knowledge of keratoconus has grown over the past 
2 decades, and major strides have been made in the 
diagnosis and treatment of the condition. We also now 
know that this progressive condition is much more 
prevalent than previously thought.1 Study results from 

refractive surgery consult centers show that the prevalence 
of keratoconus among this patient population is 3% to 5%.2 
Other studies have shown that the prevalence of keratoconus 
may be even higher. A nationwide registration study from 
the Netherlands found that one in 375 residents had 
keratoconus,3 and studies in India, Israel, Iran, and Saudi Arabia 
all found the prevalence of keratoconus to be greater than 
1%.4 The higher prevalence of keratoconus in these regions 
may be related to genetics or environmental conditions. More 
work is needed to understand why we’re seeing very high rates 
of keratoconus in these countries.

Even though a potentially large proportion of the general 
population could have keratoconus, the condition often 
goes undiagnosed until individuals have already experienced 
significant vision loss. This is due to the barriers to the earlier 
and more widespread diagnosis of keratoconus that exist 
in the current system of care. One hope is that the future 

of keratoconus treatment will incorporate ways to identify 
this disease at an earlier stage, thus preventing patients from 
experiencing the associated loss of vision. 

 IDENTIFYING KERATOCONUS 
Identifying keratoconus at an early stage is challenging, and 

findings at the slit lamp may not be present until the condition 
is in advanced stages. Further, some patients with keratoconus 
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Figure 1. Clear signs of keratoconus on topography in two patients with 20/20 UCVA.  
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that is easily identified on topography can still 
have reasonably good vision. Keratoconus is often 
asymmetric, helping patients to maintain normal 
visual function despite the presence of the condition. 
Even in patients with bilateral keratoconus, functional 
vision can be maintained if the location of the cone is 
outside the visual axis (Figure 1). 

Genetics. One potential hope for the earlier 
diagnosis of patients with keratoconus is identifying 
the underlying role of genetics. There is not one single 
gene that is responsible for keratoconus. Clinicians 
now have access to a genetic test (AvaGen, Avellino) 
for keratoconus that looks at more than 1,000 gene 
variants across 75 genes associated with the disease 
to evaluate the mild, moderate, and high-risk genes 
associated with keratoconus. 

Topography. Patients with mild to moderate keratoconus often have normal slit-lamp 
findings. Before vision loss has occurred, the most effective way to diagnose keratoconus 
is with topography; however, in the current care model, many eye care providers do not 
perform topography until vision loss has occurred. This must change, and it is advisable for 
eye care providers to order screening topography tests in patients who are suspicious for 
keratoconus, such as those who experience changes in refractive error or astigmatism.  

As more eye care providers acquire topography devices and as screening topographies are 
initiated before the presence of slit-lamp findings, there’s hope that keratoconus can be more 
routinely identified before vision loss has occurred.

 TREATING KERATOCONUS 
CXL. The CXL procedure is designed to prevent keratoconus progression. The earlier patients 

are treated, the more they are protected from experiencing associated vision loss over time.5

The vast majority of patients diagnosed with keratoconus typically meet the inclusion 
criteria for CXL. After the CXL treatment, patients should be observed regularly to document 
changes in corneal shape and vision. In my experience, stabilization occurs in approximately 
98% to 99% of patients after CXL treatment. A significant percentage of patients will experience 
improvement of their corneal shape and a reduction in the steepness of the cornea following 
CXL. Most times, a single CXL procedure is effective; however, a small percentage of patients 
with extremely progressive keratoconus may require more than one treatment.6

Scleral contact lenses. Patients with moderate to severe keratoconus who experience a loss 
of visual acuity typically respond well to scleral contact lenses, which can provide significant 
improvement in vision quality (Figure 2). Scleral lenses are filled with a lubricating solution that 
helps moisturize the cornea during the day; this also can serve as an effective treatment for dry eye. 

 CONCLUSION 
Keratoconus is far more common than what was once thought. Eye care providers should 

be inquisitive with keratoconus suspect patients and try to identify the presence of the 
condition with topography. 

Patients who are diagnosed with keratoconus can undergo CXL, an effective treatment 
that can prevent keratoconus progression and improve corneal shape and, possibly, vision 
over time. For those patients with advanced keratoconus, scleral contact lenses can provide a 
dramatic improvement in vision and help them to achieve normal visual function. n
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Figure 2. A scleral contact lens vaulted over the cornea of a 53-year-old patient with advanced 
keratoconus and a history of Intacs (Addition Technology) and CXL. BCVA is 20/40 with glasses and  
20/25 with scleral lenses.

Co
ur

te
sy

 of
 El

ise
 Kr

am
er

, O
D,

 FA
AO

, F
SL

S

ELISE KRAMER, OD, FAAO, FSLS
n Optometrist, Miami Contact Lens Institute, Miami
n elise@miamicontactlens.com
n Financial disclosure: None

WILLIAM B. TRATTLER, MD
n  Director of Cornea, Center for Excellence in Eye 

Care, Miami
n  Member, CRST Executive Advisory Board
n  wtrattler@gmail.com
n  Financial disclosure: Consultant (CXL 

Ophthalmics, Glaukos, Oculus Optikgeräte)

UPDATE ON KERATOCONUS  s


