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As an ophthalmologist with an interest in allergic 
conditions, I have the opportunity to examine 
patients who are referred to our office with severe 
allergic diseases. Often, by the time patients present 
to me, they may be on multiple medications, and 
they already may have seen their primary care pro-
vider, or, in some cases, another eye care provider 
for their initial complaint. The most important 

aspect of dealing with advanced ocular disease is to confirm the 
diagnosis. Once that is accomplished, the physician can devise a 
treatment plan.

CONFIRMING THE DIAGNOSIS
The literature points to a rise in atopic conditions, and data from 

epidemiologic studies suggest that the prevalence of ocular allergic 
disease is on the rise.

This ongoing series, now in its second year, is featured in each issue of AOC and its sister 

publication CRST. The articles will clarify how eye care providers can best work together to 

provide patient-centered care of the highest quality possible.
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Recalcitrant ocular allergy may be true disease or a different condition altogether.
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Previous studies suggest that more than 20% of the US popula-
tion is affected by ocular allergy,1 and as many as 30% experience 
episodes of ocular/nasal symptoms seven or more times throughout 
the year.2 The bulk of these patients suffer from seasonal disease, 
seasonal allergic conjunctivitis, and a smaller, but substantial number 
of patients manifest a more chronic form of the disease, perennial 
allergic conjunctivitis.

There is tremendous overlap of the signs and symptoms of ocular 
allergy with other ocular surface disorders such as dry eye disease, 
meibomian gland dysfunction, blepharitis, and viral or bacterial 
infections. Any of these ocular surface conditions may be present 
concomitantly with ocular allergy. This is why taking a precise history 
and directing appropriate therapy toward the specific pathophysi-
ology is crucial to successful treatment. Inappropriate therapy can 
induce toxic medicamentosa conjunctivitis that may mask or worsen 
the patient’s symptoms.

SYMPTOMS AND SIGNS 
Itching, the hallmark symptom of ocular allergy, is sometimes diffi-

cult for patients to describe. Itching outside of traditional allergy sea-
sons, for example, may really be stinging or burning, indicating other 
common ocular conditions. Nasal symptoms are present in about 
75% of patients.3 Ocular allergy is usually a bilateral presentation, as 
allergens affect both eyes.

The pathophysiology of ocular allergy begins when sensitized 
immunoglobulin E (IgE)-coated mast cells encounter an airborne 
allergen. When the exogenous allergen binds two separate IgE 

molecules, it creates a dimer formation,4,5 thus initiating activation of 
mast cell-associated enzymes and triggering the biochemical cascade 
that releases granules into the extracellular space.6-12 The presenta-
tion of disease can be variable and host dependent, thereby com-
pounding the difficulty of identifying true disease.

DIRECTING THERAPY TO THE ETIOLOGY
Dual-acting antihistamine and mast cell stabilizer drugs are very 

effective for treating ocular allergy; as noted, mast cells play a central 
role in the allergic cascade, while histamine is one of several impor-
tant mediators in the etiology.13,14 Histamine H1 and H2 receptors 
are present in the conjunctiva.15,16 The former stimulates the itch 
response, while the latter initiates vasodilation and redness.17 

Pharmacologic treatments are quite successful, and it may be 
tempting for eye care providers to offer topical therapy and bring 
the patient back if there is an insufficient response. I believe this 
approach, however, dismisses the importance of ocular allergy. The 
condition can be severely irritating to the ocular surface and disrup-
tive to patients’ daily activities, resulting in potential complications 
such as keratitis and corneal scarring, which have profound effects 
on ocular surface health.

Another misunderstood aspect of treatment is the strategy of 
avoiding, removing, or decreasing the contact time of the inciting 
allergen to halt the allergic cascade. The belief is that therapy with 
lubricating eye drops will have a dual benefit, both washing allergens 
from the eye as well as treating any dry eye disease component 
of the patient’s condition. This approach fails to direct therapy at 
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the etiology and risks prolonging the patient’s suffering and cor-
neal damage. If a thorough history is performed, such guesswork is 
mitigated.

Strategies directed at treating only the patient’s symptoms fail to 
provide them with a complete treatment. Patients are better served 
by eye care physicians confirming the diagnosis and directing appro-
priate therapy at the underlying cause.

When patients self-medicate using over-the-counter medications, 
there is potential for worsening discomfort and ocular surface prob-
lems, especially if the medication contains a preservative. Patients 
should be educated on the fact that there is a lack of clinical trial evi-
dence confirming the safety and efficacy of over-the-counter agents.

A healthy tear film might ordinarily clear ocular surface irritants 
such as dust, pollens, or pet dander. In patients with a compromised 
tear film, however, inflammatory mediators or higher osmolarity 
may cause irritation that feels similar to an allergic response. This 
can occur in patients using oral antihistamines, which can dry nasal 
passages and provide symptomatic relief. However, these oral agents 
also dry the ocular surface, leading to worsening of symptoms. 
Therefore, even “appropriate treatment” with oral antihistamines 
can somewhat mask ocular allergy.

DIAGNOSTICS
Early referral of a patient to an ophthalmologist or eye care spe-

cialist trained in ocular allergy will lead to more favorable outcomes. 
A full workup may be necessary to reassess the diagnosis so that 
therapy can be directed at the correct underlying cause.

A recent trend in managing ocular allergies is the availability of 
noninvasive skin testing (Doctors Allergy Formula [Bausch + Lomb] 
and allMedRx [Allergy Matrix]). Both of these tests can confirm a 
patient’s sensitivity to a panel of common allergens; however, their 
exact role in the clinic is still being determined. These tests may help 
practitioners educate patients on avoidance, although they may be 
unnecessary in the era of dual-acting agents that treat the end result 
of the allergic cascade regardless of the offending allergen.

Skin testing is also becoming more popular in ophthalmic set-
tings. This diagnostic test can be useful for disproving or proving true 
allergy, for directing patients’ education, and as a lead in to using 
immunotherapy. A negative skin test result that reveals a positive 
histamine control and a negative water control in a patient reporting 
allergy-like symptoms may be a clue that there are other ocular sur-
face concerns. A poor tear film may not clear pollen or dust, which in 
turn acts as an irritant, even if those proteins are not inciting an IgE 
reaction with mast cell degranulation.

A positive skin test result can help patients understand the impor-
tance of compliance with topical agents. Studies show that topical 
eye drop therapy is more effective than oral medications for ocular 
allergies—but, only if patients take them.

Skin testing to determine the specific inciting allergen may be use-
ful in those patients who are only receiving partial benefit from an 
eyedrop, or if immunotherapy is a consideration. It may take up to 

2 years for immunotherapy to have its full effect, as it takes time to 
prime the immune system and desensitize the immune response. 
Given that immunotherapy must be directed at the inciting allergen, 
positively identifying it is of utmost importance.

The size and potential of the ocular allergy market has made it 
attractive for industry, and several companies are developing diag-
nostics for the space. Advanced Tear Diagnostics’ product Tear Scan 
measures lactoferrin and IgE levels. This test may have a role in dif-
ferentiating dry eye disease and ocular allergy: low lactoferrin levels 
may suggest dry eye caused by aqueous deficiency, and the presence 
of IgE indicates allergic activity.

CONCLUSIONS
Syndromes that masquerade as ocular allergy can be revealed by a 

thorough workup, evaluation, and patient history.18-20 Of these tools, 
the history is of utmost importance in these patients.

Eye care providers have the tools and training necessary to under-
stand the true cause of a patient’s symptoms and, therefore, to direct 
appropriate therapy. We should encourage our colleagues in other 
specialties to refer early and often for the sake of our patients. n
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The recent approval of a corneal collagen cross-
linking (CXL) procedure by the US Food and 
Drug Administration adds an important poten-
tial treatment strategy for eyes with ectasia, 
keratoconus, and other dystrophies that result in 
irregular astigmatism. CXL has been performed 
in Europe since the 1980s, so there is a wealth of 
clinical data demonstrating its safety and efficacy. 

The procedure has undergone significant refinements, and the 
technology and techniques used continue to evolve. The cur-
rently approved procedure (Avedro) is an epithelium-off (epi-off) 
technique in which the corneal epithelium is debrided before 
saturation with riboflavin and exposure with ultraviolet light. 
Research is ongoing on various epi-on procedures that may add 
additional options to what can be done to help patients with 
irregular corneas.

RECOGNIZING ECTASIA
A discussion of CXL should begin with proper recognition and 

diagnosis. Unfortunately, as disastrous as keratoconus and ectasia 
can be to patients’ vision, it is likely an underdiagnosed disease 
state. In many cases, it is discovered too late in its natural history 
for treatment to have a meaningful effect.

Ectasia is a dynamic disease in which the cornea will continue 
to change in shape in response to a number of factors. Eye rub-
bing may shift the degree of astigmatism or yield more pro-
found vaulting of the corneal shape. Environmental factors may 
also play a role. If a misshapen cornea compromises the blink 
response, dry eye disease can be a result. Dryness can compound 
the refractive error and further degrade the corneal shape if there 
is diminished natural ability to restore the tear film.

Ectasia is progressive, and it may result in blindness or a cor-
neal transplant if left untreated or unaddressed. It is crucial to 

recognize the early signs of the condition so that treatment can 
be initiated. CXL stabilizes the cornea and halts ectasia’s progres-
sion, but if it is performed late in the disease state, visual ability 
may already be permanently compromised.

Eye care providers should consider ordering topography on 
any patient who presents with more than a 1.00 D unexplained 
change in refraction, especially if the patient has recently under-
gone refractive surgery. If the topography shows no ectasia, it 
may be prudent to follow the patient with repeat topography 
and examination every 6 to 12 months to rule out potential ecta-
sia or keratoconus.

EPI-ON VERSUS EPI-OFF CXL
As I stated, an epi-off procedure was recently approved for use 

in the United States. This is a very important and positive step 
forward for patients with keratoconus. Contact lenses such as 

CORNEAL COLLAGEN 
CROSS-LINKING: WHAT IT MEANS 
FOR PATIENTS WITH ECTASIA
The recent FDA approval of a cross-linking procedure is only the beginning.

BY CASEY CLAYPOOL, OD
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rigid gas permeable or newer scleral contact lenses are excellent 
for correcting vision but do not stop the disease from progress-
ing. Uncorrected and best-corrected vision will continue to 
diminish. In addition, these lenses may require a trained specialist 
to fit, and access to services can be an issue, and, frankly, some 
patients want another option. Until recently, the only recourse 
for such patients was intrastromal corneal ring segments or cor-
neal transplants. Even more rare was an opportunity to have off-
label CXL or be treated as part of a clinical trial.

There is still discussion in many circles about whether epi-on 
or epi-off is a better approach. In clinical studies, both epi-on 
and epi-off approaches have demonstrated over 90% success 
rates.1-3 To date, data do not definitively answer which is the 
better approach or whether one or the other may be more favor-
able for a particular type of patient when each is done properly. 
Where I practice, we are involved in an ongoing trial of an epi-on 
technique. We favor this approach, and I can say from our experi-
ence that it works extremely well. 

HOW IT IS DONE
During an epi-off procedure, the corneal epithelium is stripped 

away to allow the riboflavin to soak through the stroma before 
applying ultraviolet light. Removal of the epithelium can be asso-
ciated with complications.4,5 Patients with steep corneas may 
be difficult to fit into soft or bandage contact lenses, which may 
delay the healing process. Corneal ulcers are also a risk, as are per-
forations, both of which elevate the risk of needing a transplant. 
Some studies have indicated permanent scarring and haze with 
loss of BCVA following epi-off crosslinking.4,6,7 

Early attempts at epi-on procedures were not successful 
because insufficient time was allotted to allow the riboflavin 
to saturate through the stroma. With newer formulations of 
riboflavin (it is now possible to achieve penetration in about 
17 minutes compared with 45 minutes with older formulations), 
combined with new understandings of how to detect adequate 
stromal penetration (ie, checking for flare at the slit lamp), epi-on 
can be at least as successful as epi-off with less risk of attendant 
side effects.3,8 In fact, in some studies, better visual recovery and 
outcome in comparison to epi-off has been observed because 
there is not as much trauma to the cornea. These considerations 
may be critically important in eyes with steeper corneas and in 
pediatric and older patients.

CONCLUSION
Eye care specialists in the United States have been eagerly 

awaiting the arrival of CXL for years. Now that we have an 
approved procedure, there is at least a mechanism to treat kera-
toconus and ectasia with an on-label procedure. Access to ser-
vices and insurance issues will still need to be sorted out, but this 
is a tremendous advance for patients.

CXL, whether properly done epi-on or epi-off, helps to stabilize 
the cornea to prevent continued progression, and reported suc-
cess rates are over 90%.2,3 In some cases, there is an additional 
refractive benefit in terms of improvement in BCVA.3 I would 
advise my peers and colleagues to counsel patients appropriately 
and educate them on the fact that the goal of CXL is to achieve 
stabilization, and in some cases, refractive improvement is a 
bonus. It should soon be standard of care to never see a loss of a 
line of visual acuity due to corneal ectasia.

I am excited about the continuing research in this field. The 
Food and Drug Administration approval of one approach by one 
company is not the end of the journey. Experts are investigat-
ing how CXL may be used to treat low amounts of myopia, limit 
diurnal fluctuations in radial keratotomy patients, and if it can be 
paired with LASIK to treat hyperopia. Benefits for patients will be 
ongoing as the research continues. n
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When it comes to corneal dystrophies, some sur-
geons become preoccupied with trying to attach 
a diagnosis to the condition, and then they go 
about aggressively fixing the pathology—in some 
cases, perhaps compromising vison. Although 
the nomenclature used to diagnose conditions 
is helpful for naming a situation and looking for 
associated anomalies, surgeons must focus on the 

patient’s desired outcome. 
In my practice, I see patients from all over the world who 

have been treated previously by excellent surgeons using trans-
plant techniques and technically challenging procedures. These 
individuals come to me utterly frustrated due to their poor 
visual performance, which in many cases, is simply a correctable 
refractive error.

TIME FOR A CHANGE
It is time to dramatically rethink how corneal dystrophies 

are managed. We must move away from the pathologic 
standpoint and instead think in terms of total holistic visual 
rehabilitation. The goal of treating a patient with a corneal 
scar or dystrophy should be to return him or her to unaided 
emmetropia. In this context, a host of options opens up to 
the surgeon. 

In my view, ophthalmic surgeons should direct their efforts 
to addressing the features of corneal scars and dystrophies—
what I refer to as the 5S system: sight, scar, shape, strength, 
and site—using the full spectrum of kerato-lenticulo-refrac-
tive techniques at their disposal (Figure 1). In some cases, the 
additional expertise offered by optometrists can also aid in 
the patient’s visual recovery. 

At a fundamental level, I propose changing the treatment 
endpoint. In corneal scars (dystrophies), surgeons should stop 
thinking about attacking the scars and correcting the pathol-
ogy alone (or worse still, correcting a diagnostic readout such 
as a topography map) and start focusing on how to use all of 
the tools available to correct vision.

CORNEOPLASTIQUE
Every eye with visual potential should be afforded the best 

possible chance to regain functional vision at a minimum, and 
to achieve unaided emmetropia if at all possible. With this goal 
in mind, I have introduced a superspecialty, corneoplastique, 
which describes the use of brief, topical, aesthetically pleasing, 
least interventional and visually promising techniques singly or in 
combination to manipulate the optical system back to emmetro-
pia. Rather than limiting the management approach to one or a 
few treatment options, my philosophy is to use the full cadre of 
laser refractive, lens-based, corneal, intraocular, and combination 
surgeries with the aim of making the patient’s visual outcome the 
most important endpoint.

In the management of corneal scars and dystrophy, I believe 
too much focus is placed on types of keratoplasties and techno-
logical advances to do the same things (Figure 2). Some surgeons 
can become too fixated on using a laser instead of a knife, or vice 

CORNEAL DYSTROPHY AND 
REFRACTIVE SURGERY
It is time to rethink the treatment endpoint in the management of corneal dystrophies.

BY ARUN C. GULANI, MD, MS

Figure 1.  The 5S system: sight, scar, shape, strength, and site.
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versa, and there is too much debate on the various techniques 
and surgical acrobatics with less emphasis on the unaided emme-
tropic visual outcome. How the cornea is cut is not important; 
what is important is how it is put back together.

For many surgeons, keratoconus is the most commonly seen 
corneal dystrophy. The current treatment for keratoconus and 
ectatic conditions is corneal collagen crosslinking. When used 
in isolation or before correcting the cornea back to emme-
tropia, CXL “locks” the patient into his or her disability, with a 
promise that the condition will not get worse. The astigmatism 
that the patient had before the procedure will still be there; 

improvements in visual acuity after CXL are a welcome side 
effect, not the primary treatment endpoint. 

Patients deserve better from their surgeons. Consider a hypo-
thetical patient with a corneal thickness of 450 μm and a stable 
cone, refraction, and topography. The treating optometrist 
reports a BCVA of 20/25, so there is sight. There is not a scar 
present, and although the site (corneal center or periphery) is 
not affected, the patient has a relatively thin cornea (strength) 
and a high amount of astigmatism (shape). Using my 5S system, I 
know I must correct for sight and shape. 

In this patient, I would perform laser surface ablation because 
astigmatic treatments remove the least amount of tissue. Correcting 
the astigmatism brings the patient’s visual acuity close to 20/20. 
INTACS (Addition Technology) could be my backup option if the 
keratoconus progresses. Because I have already reshaped the opti-
cal system close to emmetropia, I can now use CXL to lock in this 
shape and visual acuity. That is, I will make the shape permanent 
only after the vision is at or near its greatest potential.

What if a scar were present in this patient? In that case, I would 
use my “in-cornea” versus “on-cornea” approach and remove the 
scar simultaneously while using laser surface ablation.

PRK NOT PTK 
Much of the current thinking in corneal scar management is to 

chase the scar using phototherapeutic keratectomy, which deals 
with the scar but distorts corneal shape. Shape equals vision, there-
fore in my mind, that is an incorrect approach in terms of the visual 
acuity endpoint.

During 2 decades, I have taken more than 25 different cor-
neal scar presentations and placed them into two categories: 

Figure 2.  The author’s algorithm for corneal scars.

Figure 3.  On-cornea scars are those appearing above Bowman layer, leading to camouflaged topography and misleading refractive error.
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on-cornea scars and in-cornea scars. On-cornea scars (Figure 3) 
are those appearing above the Bowman layer, leading to cam-
ouflaged topography and misleading refractive error. In-cornea 
scars, which have become part of the cornea, are directly respon-
sible for the topography, and have a direct correlation to the 
refractive error. The former can be peeled along with a central 
PRK application in a single or two-staged procedure. The latter 
can undergo direct refractive laser PRK straight to unaided 20/20 
despite the presence of residual scar (chase the shape not the 
scar).

Such thinking moves corneal scar management from a hard 
science to a subtle refractive art, and it also demystifies corneal 
scars. Practically any etiology, such as those emanating from 
previous refractive surgery complications, corneal dystrophies, 
degenerations, infectious keratitis, chemical burns, or posttrau-
matic opacities can be treated with the same methodology using 
an excimer laser.

Lamellar Repair/Prepare Techniques
Per the 5S system, consider a cornea with dystrophy and scar-

ring, that is unstable, thin, and weak. I would prepare and repair 
this cornea by adding strength. Then, I would consider any avail-
able directional stabilizing surgeries like INTACS or nondirection-
al lamellar keratoplasties.

Internal Optical manipulation: Inside-Out Versus Outside-In 
Techniques

In cases where the cornea is not measurable, I work to first 
make it measurable. Then I enter the eye for final optical cor-
rection for associated refractive errors (outside-in approach). If 
the cornea is measurable, I would first enter the eye to optically 
prepare the cornea for future laser PRK to achieve emmetropia 
(inside-out approach). The internal optical manipulation could 
be with phakic implants, pseudophakic implants, and even pig-
gyback implants: the permutations are endless.

Posterior Dystrophies (Refractive Surgery)
I apply the same principles to other common dystrophies 

(ie, Fuchs dystrophy), and those become refractive procedures. 
I usually perform release incisions on anterior cornea while per-
forming my Descemet-stripping automated endothelial kerato-
plasy/ Descemet membrane endothelial keratoplasty techniques 
and use topography to guide my incisions so they serve a dual 
function of interface fluid release and acting as an astigmatic 

keratotomy. These cases can undergo premium cataract surgery 
with toric lens implants, and results can be fine-tuned to emme-
tropia using laser PRK.

Symbiosis
Technological advances with new-generation contact lenses 

such as scleral lenses offer an opportunity for optometrists to 
help every patient achieve his or her vision goals with the least 
amount of surgical intervention.

LOOKING TO THE FUTURE
If corneal surgeons want patients with corneal scars to achieve 

the best outcomes possible, then they should focus on what 
patients want: to recover visual ability and unaided emmetropia. 
The advent of the integrated care model provides the opportu-
nity for ophthalmology and optometry to work together toward 
a common goal for patients.

I believe that it is with that spirit of collaboration that we 
should be managing corneal scars. In some cases, surgery can 
be avoided altogether through the use of contact and specialty 
lenses. In other cases, the work of the optometrist can be com-
plementary.

I encourage all my colleagues to change their mindset every 
time they see a patients with corneal dystrophy and think emme-
tropia with all the tools of refractive surgery. n
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Although the current thinking among many eye 
care practitioners is to treat corneal scars as an 
automatic referral for surgical management, spe-
cialty contact lenses may be a viable treatment 
option in a great number of cases. Because cor-
neal scars are a refractive problem in addition 
to being an injury to the cornea, successfully 
placing a patient in scleral contacts may avoid 

surgical correction as a primary treatment strategy. Also, scleral 
lenses can serve as an intermediate step before surgical referral, 
or, in some cases, aid in visual recovery after surgery.

Any discussion about scleral lens use for corneal scar manage-
ment requires a shift in thinking about how these pathologies affect 
patients. Ultimately, patients care about their visual function.

INDICATIONS FOR SCLERAL LENSES
For most corneal scars and conditions that do not have an 

edematous component, scleral lenses are a viable option for 
avoiding or delaying surgical referral. Eyes with keratoconus 
(KCN), with or without apical scarring, would fit into the cat-
egory of corneal conditions that may be correctible with lenses 
so as to avoid surgery. Patients with KCN may not be able to 
tolerate—due to comfort or visular acuity—a soft contact lens 
or small-diameter rigid gas permeable lens (RGP) because of 
the conical shape of their cornea (see Scleral Lens in an Eye With 
Possible Unilateral Keratoconus). RGPs can cause microtrauma.1

RGPs can cause microtrauma. According to a 2010 study, it is 
important to “reduce oxidative damage” and “minimize corneal 
microtrauma” to reduce risk of KCN.1 A properly vaulted scleral 
lens, on the other hand, sits above and out of contact with the 
irregularly shaped ectatic cornea. Even in the presence of scar-
ring in these patients, it is likely that the endothelial cell count 
is sufficient to support scleral lens wear. This way, the patient 

can benefit from lens wear to correct the irregular astigmatism 
to improve vision.

Some scleral lenses are classified as a prosthetic; sometimes 
referred to as a Prosthetic Replacement of the Ocular Surface 
Environment (PROSE) or EyePrint Prosthetic (EyePrint). 
Prosthetic lenses are most commonly used for eyes that are dis-
figured or blind to serve as a protective barrier or cosmesis. The 
saline fill used with scleral lenses functions to mitigate trans-
lucence at the cornea, thereby providing more optimal condi-
tions for focusing light. For patients with certain systemic con-
ditions, including Sjögren syndrome, graft-versus-host disease, 
and Stevens-Johnson syndrome, who may be experiencing ocu-
lar implications that manifest as ocular surface disease, scleral 
lenses may provide both protection to the anterior surface and 
a means to address the irregular refraction. 

The saline fill of a scleral lens can also be of tremendous 
benefit to the patient with severe forms of dry eye disease. 
Although considered an off-label use, many patients with dry 
eye can gain benefit from both the hydrating and protective 
qualities of scleral lenses, especially if the natural ability to 
develop tears has been compromised or lost.

THE ROLE OF SCLERAL 
LENSES IN CORNEAL SCAR 
MANAGEMENT
With proper patient selection, scleral lenses offer many benefits.

BY NATHAN SCHRAMM, OD

For most corneal scars and 
conditions that do not have an 
edematous component, scleral 
lenses are a viable option for 
avoiding or delaying surgery.”

“
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POSTOPERATIVE USE
Surgery for corneal scars can be directed at correcting the 

functional defect, improving the visual defect that is a result of 
the pathology, or both. Regardless of the approach, postsurgi-
cal use of a scleral lens to aid in visual recovery may be additive 
to the steps the cornea surgeon performed.

Arun Gulani, MD, has pioneered a system of corneal scar 
management he terms “corneoplastique,” which is the use of 
various refractive techniques to manipulate the optical sys-
tem back to emmetropia. There are three levels of cases in his 
classification system. Grade 1 corneal scars are those cases in 
which a PRK procedure can correct the patient to 20/20; grade 
2 corneal scars require a peel, followed by PRK to achieve 
20/20 visual acuity; in grade 3 scars, the patient require a peel 
and PRK, and follow-up care is recommended for additional 
refractive correction with a specialty contact lens.2 I have 
worked on several cases that Dr. Gulani initiated in a follow-up 
capacity with a high degree of success (see Scleral Lens Fitting 
in a Patient After Corneoplastique).

CONCLUSIONS AND CAVEATS
Scleral lenses can be a challenge to fit, they require special 

training, and clinicians must educate patients on best prac-
tices, which can be time consuming and difficult. Patients may 
require an inserter device to help place the lens, and others 
with manual dexterity issues may be unable to use them at all 
(I have a patient with one arm and others in their 80s who are 
successful with the lenses, however.) Patients who are unwill-
ing to follow cleaning and removal protocols may also be dis-
qualified as candidates. In my view, however, scleral lenses rep-
resent a reasonable approach for patients who wish to avoid 
surgery for a corneal scar.

When I am working with a patient with a corneal scar, my 
barrier for referring for surgical consultation usually depends 
on his or her preference. Some patients will want to try a lens 
to see if it works, and others may express no interest. I have 
had several patients who recovered vision using scleral lenses, 
but then decided to discontinue use because the insertion and 
removal process was too time consuming. One patient had 

CASE 1: SCLERAL LENS IN AN EYE WITH POSSIBLE 
UNILATERAL KERATOCONUS

A 44-year-old man was referred for evaluation of keratoconus 
and consulation for scleral contacts in the left eye because vision 
could not be improved with glasses, and he could not tolerate 
soft or small-diameter rigid gas permeable lenses. Previous his-
tory was notable for laceration of the left cornea due to trauma 
20 years prior. The patient reported visual symptoms of blur, 
glare, halo, and poor vision even with glasses.

At the time of the examination, unaided visual acuity was 
20/20- and 20/200 OD and OS respectively; visual acuity with a 
pinhole occluder was 20/60+; near visual acuity was 2020/100. 
Keratometry (K) OS was 46.75 D @ 150° and 47.50 D @ 60°. The 
refraction was -0.25 -0.50 × 100 (20/20) OD and -3.50 -1.00 × 030 
(20/40-). Slit-lamp examination of the left eye revealed a faint ver-
tical opacity. Corneal topography of the right eye showed a fairly 
spherical cornea and an increase in the inferior Ks due to tearing 
of the patient during topography. Cone Location and Magnitude 
Index (CLMI) screening magnitude was 0.61 D with a 0.4% prob-
ability of keratoconus. However, in the left eye, the curvature 
map showed an apex cone, and the CLMI magnitude was 4.94 D 
with a 98.6% probability of keratoconus.   

A central nipple cone was diagnosed, and a decision was made 

to fit the patient into a scleral lens. Based on a horizontal visible 
iris diameter of 11.45 mm, Prolate 4500 sag with a 16-mm diam-
eter was selected per the manufacturer’s suggested fitting guide. 
However, that lens did not provide enough central clearance, and 
so a trial with a greater saggital depth was attempted: Prolate BC 
7.00, 16-mm diameter, sag 4800. There was no blanching 360° but 
there was a little edge lift, slight movement, and lens awareness 
with blink. A new scleral was ordered with a two-step advanced 
peripheral system feature to tighten the fit.

At the first follow-up visit with the new sceral, visual acuity was 
20/20. The patient then returned the next day, and he reported 
seeing well, with improved depth perception, less asthenopia, and 
a comfortable lens fit.

This case demonstrates a possible rare presentation of uni-
lateral keratoconus, which is typically bilateral, although neither 
eye exhibited Vogt straie or Fleischer rings,4 retinoscopy of the 
left eye showed a scissoring reflex which is highly suggestive of 
keratoconus.5 Regardless, a scleral lens restored good vision with 
comfortable wear. The use of the scleral lens likely avoided the 
need for keratoplasty in an eye that otherwise could not tolerate 
other refractive correction measures.
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never seen 20/20 in her entire life and she felt “everything was 
too clear.” In this case, referral to an appropriate source is in 
the best interest of the patient and should not be delayed.

Scars that obviously affect all corneal layers and those with 
edema will cause me to refer the case sooner rather than later. 
Nocturnal fluctuations naturally cause a 4.5% swelling in the 
cornea that resolves upon 1 hour of waking. Scleral lenses can 
indice 3% to 4% edema, but this effect lasts the entire day of 
wear.3 This can be problematic in the patients with edematous 
corneal scarring, low epithelial counts, or Fuchs endothelial 
dystrophy.

In the right patient, scleral lenses can be of tremendous 
benefit. The research on this category has exploded over the 
past few years, and studies point to benefits for a wide range 
of patients, including those with DED, corneal dystrophy, 

KCN, graft-versus-host disease, and even patients treated with 
chemotherapy that lost the ability to naturally create tears. n

1.  Romero-Jiménez M, Santodomingo-Rubido J, Wolffsohn JS. Keratoconus: a review. Cont Lens Anterior 
Eye. 2010;33(4):157-166; quiz 205. 
2.  Gulani AC. Corneoplastique: art if vision surgery. Indian J Ophthalmol. 2014;52(1):3-11.
3.  Miller WL Vance K. Johnson L, Bergmanson JP. Scleral contact lens effect on central and peripheral corneal thickness. 
Investigative Ophthalmology & Visual Science. 2015;56:6103.
4. Li X, Rabinowitz YS, Rasheed K, Yang H. Longitudinal study of the normal eyes in unilateral keratoconus patients. Ophthal-
mology. 2004;111(3):440-446.
5. Vazirani J, Basu S. Keratoconus: current perspectives. Clin Ophthalmol. 2013;7:2019-2030.

CASE 2: SCLERAL LENS FITTING IN A PATIENT AFTER 
CORNEOPLASTIQUE

A 24-year-old patient was treated for a severe corneal ulcer; after treatment, BCVA was counting fingers at 2 feet due to a dense 
corneal scar. It was suggested to the patient that a corneal transplant would be necessary. The patient sought a second opinion from 
Arun Gulani, MD, who subsequently performed laser corneoplastique. Dr. Gulani referred the patient to my clinic for follow-up care 
after the surgery for a scleral lens fitting.

The case is a grade 3 laser corneoplastique under Dr. Gulani’s grading system. In that system, a grade 1 case can be corrected to 
20/20 with PRK; a grade 2 scar requires peeling of the scar followed by laser; a grade 3 scar necessitates peeling and laser, followed by 
specialty contact lens consultation for additional refractive correction.2

Seven weeks after the corneoplastique procedure, the refraction in the left eye was -1.25 D -1.25 D 100°; distance visual acuity was 
20/150; and pinhole visual acuity was 20/70.

Several trials of scleral lens models were tried before settling on a successful option for the patient. The initial lens was a Prolate 7.80, 
17 mm, 4900 sag; however, there was a need to decrease the central zone by 100 µm and the limbal zone by 30 µm; there was blanch-
ing inferiorly and superiorly. A second lens with added toric peripheral curves to align the front toric without a dual thin zone, but 
blanching inferiorly and superiorly persisted. A third trial achieved good clearance in both the central and limbal zones and no blanch-
ing. Final BCVA for this patient in glasses was 20/150 and 20/30 with scleral lenses.

This case demonstrates the potential for manipulating the optical system to achieve a good vision outcome in the presence of a 
dense scar.
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