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Keratoconus 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Lynsey Tolleson 

Patient History 

             39 y/o AAF presents with shocking pain in the left eye status post corneal transplant and 

punctal plugs. She also presents with itching, burning, and redness to the left eye. Past ocular 

history includes dry eyes, keratoconus in both eyes with a cornea transplant in the left eye on 4-

18-2008. Visual acuity right eye: RGP (rigid gas permeable contact lens) 20/25+, left eye: 

without correction 20/100 pinhole 20/40+. Intraocular Pressure: right eye: 12, left eye: 16 @ 

10:26. Eye medications include: Predforte® 1 drop every other day in the left eye, timolol 1 drop 

daily in both eyes, autologous serum four times a day in both eyes, Azasite daily at bedtime in 

right eye, Restasis® 0.05% 1 drop twice day in both eyes, Patanol® as needed, and Systane® as 

needed. Patient has no allergies and is on no other medications. Upon slit lamp examination: lids 

and lashes were all clean and clear, conjunctiva and sclera were quiet, cornea with inferior 

thinning and cone in the right eye and central scar with superficial haze in the transplant in the 

left eye. Irides were flat and round. Lens in both eyes were clear. Anterior chambers were deep 

and quiet.  
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Vision plays an important role in every waking moment of our lives. There are many 

systemic and neurological conditions and diseases that affect ones vision that glasses cannot 

easily fix. Neurological conditions such as cranial nerve damage or strokes can lead to visual 

defects, muscle paralysis, and diplopia. Some conditions, like keratoconus, cannot be avoided. 

 Keratoconus, KC, is a non-inflammatory eye condition in which the normally round 

dome-shaped cornea progressively thins causing a cone-like bulge to develop. It can cause 

significant visual impairments. It usually occurs in the early teens to early 20’s. It is not a rare 

disease, but it is uncommon. Keratoconus occurs in approximately 1 out of 2,000 people.  

 New research suggests the weakening of the corneal tissue that leads to keratoconus may 

be due to an imbalance of enzymes within the cornea making it more susceptible to oxidative 

damage from free radicals causing it to weaken and protrude. Risk factors for oxidative damage 

and weakening of the cornea include a genetic predisposition making it hereditary. It is also 

associated with overexposure to ultraviolet rays from the sun, excessive eye rubbing, a history of 

poorly fitted contact lenses and chronic eye irritation. 

Anatomy and Physiology  

The eye is a very complex organ. For proper vision to occur, there are important factors 

such as clear media, healthy neurological pathway, and a healthy retina. The cornea is the clear 

window on the anterior surface of the globe. It is responsible for approximately 43 diopters of 

power, which is the majority of the eye’s refractive power.  

The cornea has five layers. Anterior to posterior, the layers are: epithelium, Bowman’s 

layer, stroma, Descemet’s membrane, and endothelium. The regular arrangement of fibers in the 

stroma are what give the cornea its’ clear appearance and is very important for clear, unaffected 

vision. All the fibers in the corneal stoma run parallel to each other instead of being 



perpendicular as in other solid, non translucent structures. With keratoconus, a rupture or break 

in Descemet’s membrane often occurs from the weight of the cornea bulging forward. With the 

break in Descemet’s membrane, the stroma cannot maintain its clear properties and vision is 

disrupted. The cornea is responsible for refracting most light entering the eye. When that 

refracting surface is altered, vision is as well. In keratoconus the cornea is distorted to a cone 

shape instead of a dome.  

When the cornea is changed and light is not properly refracted, the domino effect 

happens. If the light is not refracted correctly, the light rays are then scattered and cannot 

properly converge onto the fovea for sharp vision. So instead of the light rays coming together 

(converging) to a point like that of an arrow, it comes forms a blur. The more distinct point the 

light rays form the better and sharper the vision. Proper foveal fixation is also important for 

crisp, sharp vision; with keratoconus, light can be bent and dispersed away from the fovea. If 

proper fixation and fusion are not met, the brain receives two identical images that are not fused. 

For these patients, fusion is difficult and diplopia occurs in addition to other visual distortions. 

Signs and Symptoms 

Symptoms of keratoconus include: myopia, distorted and blurred vision, photophobia, 

difficulty driving at night, halo’s and ghosting of images, eye strain, diplopia, headaches, eye 

pain, eye irritation, and eye rubbing.   

With the alterations to the shape of the cornea, astigmatism is a major sign of 

keratoconus. The two types of astigmatism are: lenticular, which refers to the actual shape of the 

natural, crystalline lens, and corneal, which refers to the shape of the cornea. Corneal 

astigmatism is the type most keratoconus patients have. It is more common and slightly easier to 

overcome than lenticular.  



Testing 

To diagnose keratoconus the corneal topographer and the KeratometerTM are often used.  

The corneal topographer is a computerized instrument that makes three-dimensional "maps" of 

the cornea. It tells the power of the cornea. Keratometer is an instrument that shines a pattern of 

light onto the cornea. The shape of the pattern’s reflection shows the curvature of the cornea. A 

keratometer measures the power and axis of the cornea. It helps distinguish between corneal and 

lenticular astigmatism. The use of the corneal topographer helps follow the progression of the 

condition. Normal power ranges of the cornea are 43-46 diopters. Under 43 diopters represents 

corneal thinning; those over 46 are problematic as well. Keratoconus patients show both types. 

Keratoconus can usually be diagnosed without the use of the ketatometer or corneal 

topographer. The slit lamp, a biomicroscope, is used for a slit lamp examination (SLE). Upon a 

SLE, the doctor can adjust the beam using different brightnesses, widths, and orientation to see 

the shape of the cornea. He may see corneal thinning in one portion of the cornea, and thickening 

in the other. A Fleischer’s ring, which is an iron colored ring surrounding the cone portion, 

Vogt’s striae, which are stress lines caused by corneal thinning, and a apical scar, which is a 

scarring at the apex of the corneal cone may all be seen.  

Treatment 

There are many treatment options for keratoconus. Deciding how aggressively the patient 

wishes to be treated is part of dealing with keratoconus. Many patients chose the RGP’s first and 

use them as long as they can. Then a corneal transplant is done to replace the defective cornea.  

Patients with very mild disease may initially be corrected with glasses or soft contact 

lenses; however, the vast majority of patients need rigid contact lenses for adequate correction. 

There are a variety of types of specialized rigid contact lenses. The very latest contact lens for 



treating keratoconus is the SynergEyes® hybrid contact lens which is rigid in the middle and soft 

on the edges. This has the potential to give good quality vision of the rigid lens with some of the 

comforts of the soft lens.   

Because fitting a gas permeable contact lens over a cone-shaped cornea can be 

uncomfortable for a person with keratoconus, "piggybacking" two different types of contact 

lenses on the same eye may be used. This method involves placing a soft contact lens with a 

RGP lens over the soft lens. This approach increases wearer comfort.            

A method for flattening the cornea that is too steep and making a patient more contact 

lens tolerant is the insertion of INTACS into the cornea. This procedure is good for patients who 

are contact lens intolerant or want to avoid a corneal transplant and their cornea readings are not 

in excess of 58 diopters. It is also useful for individuals with keratoconus who want to improve 

their present vision with or without contact lenses.  This technique involves the insertion of two 

arc like plastic segments into the middle of the cornea to flatten it. This procedure was pioneered 

8 years ago in France, and is routinely being done by many cornea specialists in the United 

States.  

A relatively new technology called collagen crosslinking (CXL) with UVA light is 

slowly being introduced into the United States in clinical trials. CXL increases collagen 

crosslinks. They are responsible for preventing the cornea from bulging out and becoming steep 

and irregular. It can be performed with our without INTACS. UV light is used to stiffen the 

collagen crosslinks.  

When the patient’s keratoconus has become so bothersome that there are no other options 

that have helped with the patient’s vision, a corneal transplant is the next step. A corneal 

transplant is the only option for patients who have scarring in the center of the cornea. The 



results of corneal transplants are excellent having over 97% success rates. Patients can have 

refractive surgery on the transplants and become relatively free of glasses or contact lenses – 

Many patients achieve 20/30 or better vision with this combination of procedures. Sometimes 

patients who have had a successful transplant with a clear cornea still do not see well and cannot 

tolerate contact lenses. This is usually because of large amounts of astigmatism following their 

transplant surgery. This can be corrected with Astigmatic Keratotomy (AK) and followed if 

necessary by excimer laser refractive surgery. In most instances patients then are able to wear 

contacts or glasses. 

Keratoconus is a disease that does not need to be taken lightly. With a bulging cornea, 

and a compromised high refractive surface, adequate eye exams are very important. Depending 

on the severity, the eye exams may occur from 4-6 months to annually. Early diagnosis 

determines the proper treatment.  

In conclusion, keratoconus is a disease that affects the cornea and vision. The cornea, the 

clear outer part of the eye, is normally round in shape. With keratoconus, the cornea bulges out 

and patients experience distorted, sometimes double vision. Keratoconus is treatable but not 

curable. Keratoconus is an eye disease that requires close examination of its progress by a trained 

optometrist or ophthalmologist. 
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