The Keratoconus Doctor’s Guide
to Getting the Right Treatment

1

Table of Contents
So, You Have Keratoconus? ............................................................................................. 3
Why They Call Me the “Keratoconus Doctor”................................................................ 4
How Common Is Keratoconus?....................................................................................... 7
5 Ways Keratoconus Can Affect Your Vision.................................................................. 9
9 Ways Keratoconus Can Affect Your Life.................................................................... 11
What Is Keratoconus?..................................................................................................... 14
Types of Keratoconus..................................................................................................... 16
What Causes Keratoconus?............................................................................................ 19
How Is Keratoconus Diagnosed?................................................................................... 22
Non-Surgical Keratoconus Treatments......................................................................... 25
What is the cKlear Method? .......................................................................................... 32
It’s Time for You to See Clearly With Keratoconus...................................................... 36
Epilogue: Dr. Leonard’s Travel Tips for New Keratoconus Patient............................. 39

2

Does your Keratoconus make the world look like this to you?

So, You Have Keratoconus?
Finding out you have Keratoconus can be scary. Dealing with the symptoms can be even worse.
Blurry, distorted vision. Halos. Streaking lights. Headaches. Itchy, watery eyes.
Keratoconus (or KC for short) can seriously impact your life, but there is hope. Whether you were
recently diagnosed with Keratoconus or you’ve been living with KC for years, you should know
two things:
You are not alone. Hundreds of thousands of people in the U.S. and
around the world have Keratoconus.
It’s possible to live comfortably and see clearly with Keratoconus.
There are more treatment options today -- especially non-surgical
treament options -- than ever before. Better technology and more
precise diagnostic equipment means there is a custom solution for you.
No two Keratoconus patients are exactly alike.
That’s why getting the right care is so important.
You need an eye doctor who truly understands
Keratoconus – what causes it, how it changes
over time, how it impacts your life, and, most
importantly, how to effectively treat it using the
best solutions available today.
Before we get to all of that, I’d like to share a
short story with you.
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Why They Call Me “The
Keratoconus Doctor”
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My name is Dr. Barry Leonard, and I know what
it’s like to live with Keratoconus, because I have
Keratoconus, too.
I know the feeling of panic that sets in at
the thought of losing your vision. I know the
frustration of being misdiagnosed. And I know
about the endless eye doctor visits that don’t help
you see clearly or bring any real relief of your
discomfort.
Like so many people with Keratoconus, I started
having problems when I was a teenager. Blurry,
distorted vision made it hard to see in class, study
at home, and participate in sports. Conventional
contact lenses improved my vision a little, but they
were uncomfortable. For years I managed as best I
could with what I had.
It wasn’t until Optometry school that I learned that
my official diagnosis was Keratoconus.
Here’s how it happened: My fellow students and I
would practice examining and diagnosing each other.
But my (real life) eye condition was a head-scratcher.
None of my peers could figure out what was causing
my odd vision problems.
Finally, one day, a breakthrough. My professor – a
highly-respected Optometrist and contact lens
innovator – decided to examine me himself. I’ll never
forget those three words he said to the group:

“Leonard’s got Keratoconus.”
At last! An actual name for the condition that
was disrupting my life and causing me so much
discomfort.
Not long after that I got fitted with custom-made
contact lenses. They helped, but the technology
was still pretty crude compared to the options
we have today (we’ll get to those soon).
But, what did it all mean? What would happen to
my vision over time? What were my treatment
options? Would Keratoconus impair my ability to
work? Could I eventually go blind?
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If you are not local to me here in Los Angeles, I’ve included
information at the end of this eBook for the best travel
resources to come to my office from anywhere in the world.
I wanted answers. From that point on, I lived and breathed Keratoconus. My professor took
me under his wing and made me his “Keratoconus Apprentice.” I soaked up information about
Keratoconus like a sponge and learned so much that my professor had me teaching other
students about the condition, too.
During my years at Optometry school working in the teaching clinic, all of the Keratoconus
patients were sent to me. In fact, people came from all over California to see me.
This experience was invaluable. Really, it changed the course of my life. From then on, I
committed to becoming the best Keratoconus doctor in Los Angeles.
Over the last three decades, people have come from all over the United States, Canada, Mexico,
and other countries to see me because of the Keratoconus treatments I offer. Today, I am
the Founder and Director of the California Keratoconus Center, the leading resource for NonSurgical Keratoconus Treatment.
I’ve helped thousands of Keratoconus sufferers like you to see more clearly with Keratoconus. I
treasure the many thank you notes my KC patients have written me over the years. Today those
notes hang on the walls of my office serving as both inspiration and as a daily reminder of all the
people I’ve been able to help.
And now I’d like to help you, too.
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How Common Is
Keratoconus?
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This is an actual scan of a cornea
with Keratoconus. We use painless
scans like this to help you see more
clearly with Keratoconus.

For a long time, researchers thought only around 1 in 2,000 people had Keratoconus. Today
we know that there are more people like you than that, and it’s possible that as many as 1 in
350 people have Keratoconus.1
It’s not that more people have Keratoconus today than in the past. It’s that more people are
being properly diagnosed. Why? Mostly because doctors have better equipment these days,
including instruments that can see the details of your eyes like never before.
The key is finding the right doctor – one who has invested in the best technology to treat
Keratoconus, and who has put in the time to master using it. We’ll talk more about that below.
First, let’s look at how Keratoconus can affect your vision and your life.
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5 Ways Keratoconus
Can Affect Your Vision

9

Keratoconus can change the way you see the world.
It can make objects look blurry
or distorted.
It can cause you to see double or
triple “ghost” images (this is one of
the strangest, but common,
symptoms of Keratoconus).

It can make your eyes extremely
sensitive to light, which can make
driving at night or being out in the
bright sun unbearable.
All of these vision issues can
lead to frequent headaches
and eyestrain.

It can make bright lights
look like they have halos or
streaks.

PATIENT PROFILE: Corneal Transplants Couldn’t Help This Busy Nurse
As a nurse, 56-year-old Julie dedicates her life to caring for others, yet she was struggling with her own medical
problem – Keratoconus – which was making it hard for her to work.

The Problem

Julie had cornea transplant surgery in 2012. Yet, she was still having vision problems. When she first came to
see me, she was desperate for a solution to her dry, itchy eyes, poor-fitting contacts, and blurry vision.

The Solution: The cKlear Method™

Applying the cKlear Method™ for Keratoconus Patients, I used the Eaglet Eye surface profiler to map her corneas
and sclera (whites of the eyes). The Eaglet Eye measures the cornea down to 2 microns (that’s 39 millionths of
an inch!) and the white part of the eye (sclera) down to 10 microns.
With the extremely detailed information the Eaglet Eye gave me, as well as the Nidek OPD III and the Zeiss OCT,
I was able to design for Julie a pair of custom scleral contact lenses that were made to fit her eyes perfectly.
After just one visit and a follow-up appointment to fit her new contact lenses, Julie’s vision (near and far) is now
20/25! And, she no longer has the dry, itchy eyes or blurry vision that were making it hard for her to care for her
patients.
These days Julie comes to see me at the California Keratoconus Center periodically to check her eyes and make
sure everything is alright. I’m so happy to have found a solution for her with the cKlear Method™...and so is she!
If you’d like to see clearly with Keratoconus like Julie, make your Keratoconus screening appointment today.
Visit www.CalKC.com/Appointment or call 818-891-6711.
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9 Ways Keratoconus
Can Affect Your Life
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Keratoconus can make everyday tasks, like reading, difficult.
Keratoconus causes vision problems and other symptoms, like itchy, dry eyes, and headaches.
But it’s more than just a list of symptoms. It’s about how KC affects your day-to-day life, your
confidence, and even the decisions you make. Here are 9 ways Keratoconus can impact your life.
Do any of these seem familiar to you?
It can make it hard to work. Whether you’re a construction worker who works
outside or an office worker who sits behind a desk, KC can make it hard to perform your
work duties. You might even miss work often because of your symptoms, which can
lead to money problems for you and your family. Maybe you’ve figured out how to work
around your symptoms. But it sure would be nice to see better.
It can make reading difficult. You might have to buy books with extra-large print. Or
change the settings on your smartphone and laptop to supersize the font. Maybe your
vision is so blurry that your only options are audio books and videos. Keratoconus can
make reading a real challenge.
It can make the world look dull. Many people with Keratoconus are shocked when
they finally get the right pair of contact lenses and can suddenly see the world more
clearly. Trees have leaves! Cars sparkle in the sun! Everyday objects no longer look
distorted! Living with KC can take the detail and color out of the world around you.
It can make driving difficult or impossible. In most states you need to have at least
20/40 or 20/50 vision to be legally allowed to drive during the day and at night. If your
vision is really bad because of KC, you may not be able to get a driver’s license at all.
This can make it hard to get to work, run errands, and get your kids to and from school.
It can hurt your confidence. When you can’t see well it’s hard to feel confident –
confident about getting around, confident about meeting new people, confident about
starting a new job. And confidence is so important to how you feel about yourself.
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Keratoconus can make you miss out on life’s important moments.
It can limit your exercise choices. You might have a hard time reading the panels
on exercise machines. Running or exercising outdoors might not feel safe. In all,
Keratoconus might limit you to fewer types of exercise.
It can make it difficult or impossible to play sports and games. Playing football,
baseball, tennis, racquetball, golf (or anything involving balls in flight) could be
dangerous. Even Monopoly with the family might be off the table when you have
Kerataconus because you can’t read the dice. Kerataconus can really take the fun out of
life.
It can make you miss important moments. The expression on his or her face
when you propose. Your daughter’s first steps. Your son’s school play. These precious
moments only happen once. Kerataconus can steal them away.
It can change your personality. Not seeing clearly and worrying about whether your
vision will get worse can take a real toll on you mentally and emotionally. You might
become quiet, shy, and withdrawn. You might feel lonely, sad, or depressed. This is not
uncommon. In fact, around 1 in 3 people who have a chronic disease like Kerataconus
will suffer with symptoms of depression.2
Let’s go deeper into what Keratoconus is, the different types of Kerataconus, and what causes it.
After that, we’ll talk about the cutting-edge diagnostic tools that allow me to help my patients in
ways I never thought possible with the cKlear Method™.
Dr. Leonard’s Message to Keratoconus Patients

To those who were teased or bullied as kids about their vision problems; who
suffer with blurry vision, halos, light sensitivity, headaches, itchy eyes, and other
Keratoconus symptoms; who worry about the future or feel hopeless about ever
finding relief: I hear you, and I want to help.
Together, using my cKlear Method™, we can find the right solutions to help you
live better with Keratoconus.
Visit www.CalKC.com/Appointment or call me at 818-891-6711 to make a
Keratoconus appointment today.
--Dr. Leonard
Director, California Keratoconus Center
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What Is Keratoconus?
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Keratoconus (pronounced KEHR-uh-toh-KOH-nus) is a disease of the cornea, the clear layer that
forms the surface of the eye. The cornea is normally round, but KC causes it to become thin and
bulge out into a cone shape.
For this reason (and because some people have a tough time pronouncing “Keratoconus”), it is
sometimes simply called “KC” or “cone-shaped cornea.”

What Does the Cornea Do?

The cornea is important for two main reasons:
• It protects your eyes from dirt, germs, and harmful UV rays.
• It helps you see by bending and focusing light onto the lens of your eye, similar to the way
a camera takes a picture.

The Disease

Keratoconus is a progressive disease, meaning it can get worse over time. This doesn’t mean
that it will continue developing for the rest of your life, though. In fact, Keratoconus usually has
an “active period” of around 5 years. After that, it may not get much worse...but it won’t reverse
itself.
Keratoconus can affect one eye or both eyes. Sometimes it’s mild and causes few or no vision
problems. Other times it causes serious vision problems, especially if your corneas are severely
damaged from the disease. In rare cases, you may need surgery, which other doctors would be
eager to do. But my cKlear Method™ provides results that can far surpass surgery's effectiveness
with none of the complications. I will explain more below.
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Types of Keratoconus
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Patient with PMD wearing a scleral contact lens.
There are several different types of Keratoconus and other
problems related to KC. Let’s look at them.

Actual image of patient with
Keratoconus. Note how the cornea
bulges out into a cone-like shape.

Forme Fruste Keratoconus: Forme Fruste (pronounced
form-FROOST) Keratoconus is a very mild form of
Keratoconus. It does not cause itchy, dry eyes, headaches,
or other common symptoms of Keratoconus. But, it can
cause vision problems. Most of the time, doctors can’t
even see Forme Fruste Keratoconus without high-tech
equipment, and it usually stops getting worse very early on.
There is usually no special treatment needed for this type
of Keratoconus, other than glasses or soft contact lenses
like those used to fix most other vision problems.

Some types of Keratoconus are named after the shape of the cone (nipple cone, oval cone,
globus cone and Pellucid Marginal Degeneration):
Nipple Cone Keratoconus: This type of Keratoconus has the most cone-like shape. Nipple
cones tend to make your vision more distorted and blurry because the bulging is concentrated
in a small area (usually near the center of the cornea). People with nipple cone Keratoconus
usually need custom-made contact lenses (hard, scleral, or hybrid lenses) to fix their vision
problems.
Oval Cone Keratoconus: This type of Keratoconus causes a large portion of the cornea to bulge
out into an oval shape. The bulging is often most severe on the bottom outer part of the cornea
(toward the ear). This sometimes causes the cornea to look like it’s sagging when you look
closely. People with oval cone Keratoconus usually need scleral contact lenses to fix their vision
problems.
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Globus Cone Keratoconus: This is the most severe form of Keratoconus. It causes a large area
(75% or more) of the cornea to become thin and bulge out into a round shape. People with
globus cone Keratoconus are the most likely to need surgery (corneal transplant). They also
usually need very large scleral contact lenses to fix their vision problems.
Pellucid Marginal Degeneration (PMD): PMD causes a narrow band of thinning on the bottom
half of the cornea; this causes the cornea to bulge out, often in the shape of a bell.
Doctors aren’t sure what causes PMD. It’s usually not painful, and it doesn’t cause your corneas
to become scarred or hazy like the other types of Keratoconus. It can cause vision problems,
though, so people with PMD might need glasses or custom contact lenses.
Corneal Hydrops: The cornea has many layers. A hydrops is when a layer inside the cornea
splits open. This allows fluid from the rest of the eye to get into the cornea, which causes it to
temporarily swell up and become cloudy and white.
This can cause you to lose part or all your sight in that eye while it’s full of fluid. Sometimes
hydrops is painful, other times it’s not.
Hydrops is temporary, and the fluid will eventually drain out of your cornea. But, it can leave
a scar on the cornea, which can permanently affect your vision. Thankfully, though, Corneal
Hydrops is rare, and it usually only happens to people who have advanced Keratoconus.

Did LASIK, RK or PRK Cause Your
Keratoconus?
Some people develop thin corneas after laser eye surgery,
which can eventually cause vision problems. This is called
Corneal Ectasia After Surgery. Doctors don’t completely
understand why it happens. It could be that some people
already had thin corneas to begin with, and surgery made
them even thinner.
Today, eye doctors know that people who have mild
Keratoconus or thin or steep corneas should not have
LASIK, and they’re much more careful about properly
screening patients. Yet, when LASIK, RK and PRK first
became popular, many doctors did surgery on patients
who were not good candidates. After surgery some of
these patients developed vision problems. Maybe this
happened to you.
The good news is that there are treatments to fix vision
problems caused by corneal ectasia after LASIK, RK or PRK.
At the California Keratoconus Center, your eye doctor can
help you understand your best treatment options.
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What Causes
Keratoconus?
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Doctors aren’t exactly sure what causes Keratoconus, but they know it develops when protein
fibers in the eye called collagen become weak.
When collagen is weak the cornea can no longer hold its shape, much like removing the support
beams from a house. The cornea starts to bulge out, often in the shape of a cone (classic
Keratoconus).
But, what causes the collagen in the cornea to become weak in the first place?
Well, like all tissues in the body, the corneas produce harmful by-products called free radicals.
Normally, protective substances called antioxidants get rid of free radicals.

But, the corneas of people with Keratoconus don’t make enough antioxidants. When antioxidant
levels are low, the collagen fibers become weak, and the cornea starts to bulge out.
Low antioxidants = weak collagen = bulging corneas (Keratoconus).
The next logical question (and one you might be asking) is why the corneas of people with
Keratoconus don’t make enough antioxidants?
This is still a bit of a mystery. We’re just not sure.
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Here’s what we do know:
• Keratoconus tends to run in families. If anyone in your family (especially your
mother or father) has Keratoconus, it’s important to get your eyes checked
and your childrens’ eyes checked, starting at age 6.
• Keratoconus usually starts when you’re a teenager, but it can start even
sooner. Sometimes it starts as late as age 40.
• Keratoconus can stop getting worse in a short period of time, or it can keep
getting worse for decades. This is why it’s so important to see your eye doctor
regularly.
• Keratoconus can affect one or both eyes. It usually develops in one eye and
then the other.
• Keratoconus may be partly exacerbated by wearing contact lenses that don’t
fit properly year after year.
• The corneas of people with Keratoconus are more sensitive to damage from
eye rubbing. Never rub your eyes if you have Keratoconus!
• Keratoconus is sometimes linked to overexposure to UV rays from the sun.
• Studies have shown that Asians have higher rates of Keratoconus than
Caucasians.3,4
• Keratoconus can progress more quickly in people who have allergies.

Parents: If you have a family
history of Keratoconus, get your
children screened when they’re
young.
Visit my website at
www.CalKC.com/Appointment
or call my office at 818-891-6711
to make a Keratoconus screening
appointment for your children
today.
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How Is Keratoconus
Diagnosed?
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Your doctor may notice that you have signs of Keratoconus during a routine eye exam. Or,
you might notice symptoms (like a sudden change in vision, double vision, lights streaking, or
difficulty driving at night) and tell your eye doctor about them.
At the California Keratoconus Center, the cKlear Method™ begins with your doctor running tests
to confirm whether you have Keratoconus. These tests might include:

A slit-lamp exam, which allows your doctor to examine your
eyes up close with a special microscope.

A vision test (also called an eye refraction exam), which helps
your doctor test your visual acuity (how well you can see).

Computerized Corneal Mapping and Topography: Special
devices (which we’ll talk more about ahead) can take images
of your eye and create a detailed map of the surface of your
cornea.

Computerized Pachymetry: These instruments can measure
how thick your corneas are at many different points along the
surface. This information is an important part of the cKlear
Method™ for developing a custom contact lens that perfectly
fits your eye and analyzing the type and progression of your
Keratoconus.

This information helps your doctor determine not only that you have Keratoconus, but the
severity of your Keratoconus: whether your Keratoconus is mild, moderate, or advanced. Then
your doctor can come up with a cKlear Method™ treatment plan that’s right for you.

Make a Keratoconus screening appointment today by visiting my
website at www.CalKC.com/Appointment
or by calling 818-891-6711.
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PATIENT PROFILE: Intacs Keratoconus Surgery Couldn’t Help
This Technician See Well Enough to Work
Chris is a 31-year-old technician with Keratoconus. His job requires him to drive at night. Years ago, he had
prescription corneal inserts called Intacs® surgically placed in his eyes to improve his vision. But, even with
the Intacs, his vision was still 20-70 with glasses. He couldn’t see well enough to drive safely at night, so he
had to stop working.
He was very discouraged about his situation when he first came to see me – Intacs and glasses just weren’t
improving his vision enough. He needed a better solution.
Here’s how I helped him: Using a special machine called the Eaglet Eye Surface Profiler, I measured the exact
dimensions of Chris’s corneas (the clear outer part of the eye) and the whites of his eyes (called the sclera).
I also did an optical coherence tomography (OCT) scan, which we used to see the thickness and shape of the
corneas.
With the information these special machines gave me I was able to get a clear picture of exactly what was
going on with Chris’s eyes. I designed a pair of Zenlens™ scleral contact lenses, and now Chris has clear,
comfortable 20/20 vision! He’s back to working full time as a technician, and he’s able to drive at night.
Chris comes to see me regularly to make sure everything’s ok with his eyes. So far, everything’s going great.
I’m so thrilled that the cKlear Method™ was able to help Chris so much.

24

Non-Surgical
Keratoconus
Treatments
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A variety of contact lenses are often used when treating Keratoconus
How Keratoconus is treated really depends on how far the disease has progressed and
the conditions of your eyes. Even though some doctors like to treat Keratoconus with risky
and expensive surgery, at the California Keratoconus Center, we specialize in Non-Surgical
treatments with the cKlear Method™. In order to understand Non-Surgical Keratoconus
treatments, it’s important to understand the role that Surgical Keratoconus Treatments play.

Understanding Surgical Keratoconus Treatments

In a small number of very severe cases of Keratoconus, the cornea becomes very thin, very
steep, scarred or intolerant to contact lenses and there is little choice but to have a corneal
transplant. During a corneal transplant, the central part of the cornea is removed and a donor
cornea is sewn into place. Once this heals (approximately six months), we can then design
contact lenses to restore your vision. If this is your situation, we will refer you to a highly
qualified surgeon for your treatment.
But in the rest of Keratoconus patients -- about 80% to 85% of cases -- surgery is not required.
Still, some doctors will recommend certain elective surgeries to try to improve your vision.
Most of those surgeries involve the use of Intacs implants, which are semi-circular plastic arcs
that are placed below the cornea with the goal of forcing the cornea into a flatter, more uniform
shape. The surgery involves making small incisions in your cornea into which the Intacs implants
are placed, and then pushed through the incision.
Usually two implants are used to form a full circle.

An Intacs implant being
pushed through an
incision in the cornea.
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Disadvantages of Keratoconus Surgery

As with all surgeries, there are risks with Intacs implants, in this case including eye infection,
blurry vision, and an extended recovery time of one to several weeks. The patient is also asked
to limit physical activity and sleep with an eye patch to help protect the eye. Costs are also very
high, often $15,000 or more for both eyes.
In our experience, the most distressing disadvantage of Intacs Keratoconus Surgery is that it
may not fix your Keratoconus, and can actually make it worse: in some cases, the presence
of the Intacs implants causes Halos and Glare and other more severe vision issues commonly
known as High Order Aberrations, which cannot be fixed with additional surgery.
At the California Keratoconus Center, we have seen many patients with unsatisfactory results
from Intacs implants. We use our Non-Surgical Keratoconus treatment methods to treat them,
and they report much greater satisfaction and clearer vision as a result.

Non-Surgical Keratoconus Treatments

Your treatment within the cKlear Method™ will vary depending on the type and severity of your
Keratoconus.
If your Keratoconus is mild (and you have not had Intacs implant surgery), eyeglasses or off-theshelf soft contact lenses might do the trick to fix your vision problems. But, you’ll still need to
have periodic eye exams since your corneas can change shape over time. If your Keratoconus is
more advanced, you might need custom contact lenses to fix your vision problems.
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There are several different types of custom contact lenses for treating your Keratoconus,
including:
Hard contact lenses: Also called rigid gas permeable (RGP) lenses, hard contact
lenses are durable, and they maintain their shape on your eye. They also let oxygen
pass through, allowing your eyes to “breathe,” but they won’t dry out your eyes.
RGP lenses are often the next step after soft contact lenses for treating progressive
Keratoconus. They can be custom made to fit your corneas.
Hybrid lenses: Not everyone can tolerate hard contact lenses. Sometimes they just
irritate the eyes too much, and in many cases it is not possible to create a prescription
except for the most mild cases. In these situation, hybrid lenses might be a better
choice. Hybrid lenses are rigid in the center and soft around the outer part of the lens,
which is more comfortable for some people.
Piggyback lenses: Another alternative to hard contact lenses is “piggybacking.” This
means wearing a hard contact lens over a soft contact lens.
Scleral lenses: Within the cKlear Method™, our most common and universal nonsurgical Keratocoun Treatments are with Scleral Lenses. These lenses are useful
for people whose corneas have a very irregular shape because of more advanced
Keratoconus. Scleral lenses don’t sit directly on the corneas. Instead, they sit on the
white part of the eye (called the “sclera”) and vault over the cornea without touching it.
The vaulting nature of these lenses allows us to design not only the front of the lens,
but the back of the lens as well, giving us more flexible and powerful options for your
prescription. The result is better vision and a more comfortable experience for you,
allowing you to wear your lenses and see clearly all day long.
Popular brand name contact lenses I use for my patients include:
• Alden Zenlens
• BostonSight Scleral
• ScanFit Pro
• Ovitz Ares Higher Order Aberration Lens
• AccuLens Maxim
• SynergEyes VS
• Rose K2 XL
• KeraSoft Thin
• NovaKone
• SynergEyes UltraHealth
Which contact lens is appropriate for you will depend on the type and severity of your
Keratoconus.
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Patient wearing scleral contact lenses.
Corneal Crosslinking
If your Keratoconus continues to get worse over time, we need to stop its progression before
fitting you with contact lenses. The good news is that we actually have a way to do that. It’s called
Corneal Crosslinking.
Corneal Crosslinking is a procedure that uses special drops and light therapy to help
strengthen and repair damage to your cornea(s). It is a quick, minimally-invasive outpatient
procedure that is virtually painless, very effective, and done in a doctor’s office. You go home the
same day.
Crosslinking is 98.7% effective at preventing your KC from getting worse. It also may help
improve your vision somewhat by flattening out the central part of your corneas. Once the
cross-linking is done, you can be fitted with custom contact lenses.
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High Order Aberrations
Low Order Aberrations are imperfections that result in nearsightedness (Myopia) and
farsightedness (Hyperopia) and astigmatism. High Order Aberrations are more severe
imperfections of the eye.
Imagine looking through a clear, curved pane of glass and you’ll get a sense of Low Order
Aberrations. Now replace that clear glass with a cut crystal goblet and you’ll begin to understand
High Order Aberrations (HOA).
Even if you’ve never experienced them before, you can easily imagine what this must be like.
Your vision would include such issues as:
• Glare
• Flare
• Halos
• Double-Vision
• Triple-Visions
• Smudgy Vision
• Blurred Vision
...and all of this gets worse at night.
Many patients don’t know their condition by the name High Order Aberrations, but instead
complain of one or more of those symptoms, all of which are common with a variety of eye
conditions, including Keratoconus, Post-LASIK Ectasia and Post-RK Ectasia.
With our cKlear Method™ technology, we can not only “see” what you see, in most cases we can
design a treatment for you that eliminates most or all of your High Order Aberrations.

This is the output from
the Nidek OPD III showing
the topography of an eye
with Keratoconus and High
Order Aberrations, and the
optical path of light through
the cornea (top left); pupil
size and offset optics; the
total aberrations (bottom
middle) and the High Order
Aberrations (bottom right)
which is exactly the glare
that the patient sees.
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Why Keratoconus Patients Seek Out
The California Keratoconus Center
I can’t tell you how many patients I’ve seen who had not been properly treated for their
Keratoconus before they came to the California Keratoconus Center. I'm talking about:
• Patients who wore contact lenses for years that didn’t fit 		
properly.
• Patients whose vision became even worse after LASIK or
corneal implant surgery.
• Patients who could only wear their contact lenses for a few
hours a day because the lenses were so uncomfortable.
• Patients who had to give up things they love because they
couldn’t see well enough.
• Patients who felt hopeless that anything or anyone could help
them.
• And Patients whose doctors couldn't even diagnose their
Keratoconus, and so they didn't know they had it.
If any of this sounds familiar, I want you to know that there is a solution for you, and I can
help.
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What is the
cKlear Method™
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For most people, the best method of treating Keratoconus is by following our cKlear Method™ for
creating specially-made contact lenses designed specifically for each eye.
The diagnostic tools most eye doctors use today are limited. Most of their devices -- which were
based on the state-of-the-art technology 20 years ago -- are only able to map around 60-70% of
the central part of the cornea, which means that fitting your eyes for contact lenses are equal
parts art, science, trial and error. Most equipment simply can’t measure the entire cornea or the
rest of the eye beyond the cornea.
Given how limited most equipment is these days, I wanted to do more for my patients.

• I knew we couldn’t rely on one instrument to find the shape of the cornea. We needed
three different ways to scan and map the cornea to create a prescription that would
allow our patients to see clearly and comfortably.

• We couldn’t just rely on the shape of the front of the cornea because High Order

Aberrations often occur on the backside of the cornea, as well as other tissues that light
passes through.

• We couldn’t rely only on feedback from the patient to determine if the lenses were doing

their job as designed: we needed a way to "see what they see" and also examine the lens
on the eye to ensure it fits properly.

That’s why I’ve created the cKlear Method™ and have invested in the most advanced
instruments available anywhere to diagnose, manage and treat your Keratoconus.

The Eaglet Eye: Ultra-Accurate Corneal and Scleral Mapping

One of the instruments I use is called the Eaglet Eye, an eye surface profiler that measures not
only 100% of the cornea, but also the white part of the eye, called the sclera. It produces a 3D
image of your eye with 350,000 points of data. We can view, rotate and zoom in on any part of
your scan, which helps us to design your custom lens.
There are only around 110 of these super high-tech instruments in the world right now, and just
70 in the United States.

This is an actual Eaglet Eye Surface Profiler scan of a cornea with Keratoconus.
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Nidek OPD III
The OPD III measures Auto-refraction, Topography (Corneal shape), Pupil Size and Wavefront
Aberrometry to determine the combined Optical Path Difference (OPD), which tells us why you
see what you see. For example, we can explain which defects come from the cornea, which
comes from the lens, which from the Vitreous, and more.
Put another way, the Nidek OPD III can tell us why you aren’t seeing 20/20...or why you are
seeing 20/20, but still have vision issues. Combined with the Eaglet Eye Surface Profiler, the OPD
III gives your optometrist “superpowers” to look at and through your eyes to diagnose complex
vision issues like Keratoconus and High Order Aberrations.

Zeiss Cirrus OCT
We use the Zeiss Cirrus OCT at two different stages of the cKlear Method™. The first is during the
diagnostic stage, when we scan the cornea to find the shape and thickness of your cornea, called
Corneal Pachymetry.
We then use the OCT again after your lens is designed and on your eye to confirm or evaluate
how the lens vaults over the cornea and lands on your sclera. This can show us if there are any
areas on the lens that can be modified for improved vision or comfort.

What does this mean for you?
With the information the Eaglet Eye, the Zeiss OCT and the Nidek OPDIII give me, I can design a
custom contact lens that’s fitted precisely to the contours of your eye.
I’m able to send the data from these instruments directly to the contact lens lab. What comes
back is a comfortable, easy-fitting contact lens designed especially for you that might allow you
to see clearly for the first time in years.
The instruments that most Optometrists have today don’t give them enough information about
your eyes to be able to create a properly-fitting custom contact lens...so they have to guess
about the shape of a large portion of your eyes.
This is why most contact lenses -- maybe even the ones you are wearing right now -- don’t fit
right.
And it’s why so many Keratoconus patients end up having to go back to their Optometrist – 3, 4,
5 times or more – just to get a pair of contact lenses that are "good enough."
I want to do better than “good enough” for my patients. That’s why I’ve invested in the best
technology for treating Keratoconus.
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Our technology is so precise that I’m able to design a properly-fitting, comfortable pair of
contact lenses for most of my Keratoconus patients with the first pair of contact lenses.
And when contact lenses fit properly, symptoms like blurry vision, headaches, dry, itchy eyes,
and all the rest, get better or disappear completely.
This is what I want for you: to see clearly with contact lenses that are comfortable enough for you
to wear all day.
Decades of personal and professional experience with Keratoconus and the best technology
available today allow me to do this. And I’d like to help you, too.

PATIENT PROFILE: Busy Executive With Vision Problems Since Birth
Linda is a busy 35-year-old HR executive and new mom who has Keratoconus.
Even before she developed Keratoconus, Linda was no stranger to eye problems. She was born with congenital
cataracts, which caused the lenses of her eyes to become cloudy. She had her cataracts removed when she was just 3
years old.
This helped Linda see better. But, unfortunately, she developed Keratoconus later in life.
The Problem
When Linda first came to see me, she was
frustrated that she couldn’t drive with her
20/100 vision. She was also finding it harder
and harder to work.
She was especially unhappy about having to
rely on others to drive her places, and, with a
new baby, she needed to be able to go places
on her own schedule.
The eyeglasses she was wearing just weren’t
enough. She needed help.

The Solution
Using the Eaglet Eye, the Zeiss OCT and the
Nidek OPD III, I was able to map the exact
shape of Linda’s corneas and sclera (the whites
of her eyes). With the extremely detailed
information these instruments gave me, I
designed a pair of custom-made hybrid contact
lenses for Linda, which give her 20/25 vision.
At first, she had some issues with oily tears
coating her new lenses, but we were able to fix
that, too, with special cleaning solutions and
prescription eye drops.

Today, Linda can drive and is able to see clearly at work! She visits the California Keratoconus Center
periodically to check her contact lenses and vision. She’s doing great!
As someone who knows what it’s like to have Keratoconus (I have it, too) I’m so glad to be able to help Linda.
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It’s Time for You to
See Clearly With Your
Keratoconus
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Dr. Leonard (right), and his associate Dr. Villalobos, in front of
their “Wall of Appreciation”
So, what are you waiting for? Relief from the blurry, distorted vision, the itchy eyes, the ghosting,
the streaking, the light sensitivity, the headaches, and all the other symptoms of Keratoconus is
absolutely possible.
It’s just a matter of treating you with the cKlear Method™.
I have what many other well-meaning Optometrists don’t: an in-depth understanding of
Keratoconus, ultra-sensitive and high-tech diagnostic equipment, and – maybe most important
of all – personal experience of having Keratoconus myself.
I know what it’s like to have Keratoconus, and I’m ready to help you.
I hope you’ve found this eBook beneficial in understanding what Keratoconus is, and how the
cKlear Method™ can help you to see more clearly. I look forward to you one day referring to me
as your Keratoconus doctor. Whatever your situation, we’ll find a solution that works for you.
My office is conveniently located northwest of Downtown Los Angeles in the San Fernando
Valley. Call us today at 818-891-6711 to schedule your appointment, or schedule an
appointment online, day or night.
--Dr. Barry Leonard
Director, California Keratoconus Center
www.CalKC.com
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Epilogue - Dr. Leonard’s Travel
Tips for New Keratoconus Patients
Patients are referred to the California Keratoconus Center from all over the country and the
world to be treated for their Keratoconus. And almost always, new patients ask us for travel
advice to get to the Center. So, to save you that extra phone call, here’s our best travel advice for
visiting us.

Address & Phone Number

We are located in the San Fernando
Valley, a suburban community in the
North-Western part of Los Angeles.
The address is:
The California Keratoconus Center
Located with in the offices of
Dr. Barry Leonard & Associates
14425 Chase Street
Panorama City, CA 91402
Call us at: 818-891-6711

Airports

Domestic: If you are traveling from somewhere within the USA, your best choice for an airport
to fly into is Hollywood Burbank Airport. It’s only about 20 minutes from the Center, here in the
San Fernando Valley.
Hollywood Burbank Airport
2627 N Hollywood Way
Burbank, CA 91505
Airport Code: BUR
International and Domestic: Los Angeles International Airport is the closest international airport
to my office. You can fly into LAX from anywhere in the world. If your preferred airline doesn’t fly
into Burbank, LAX is your best bet.
Los Angeles International Airport
1 World Way
Los Angeles, CA 90045
Airport Code: LAX

Airlines

If you are flying to Burbank airport, you have a choice of just a few airlines. By far the airline with
the most flight options is Southwest Airlines. Book online here.
Every major airline flies into LAX, so fly with your preferred airline.
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Travel To/From the Airport
Uber & Lyft: You can get to my office directly from Burbank Airport on Uber or Lyft for about
$20. From LAX, the estimate Uber provides is about $49.
Limousine: For a no-hassle experience, call my friends at Alliance Limousine (818-786-8800) or
visit www.alliancelimo.net.

However you get here, we’ll see you soon!
-- Dr. Barry Leonard

Director, California Keratoconus Center
www.CalKC.com
818-891-6711
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