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Optics of conductive keratoplasty bring added henefits

NearVision CK takes advantage of optical
characteristics of the eye to provide near and far
vision in varied lighting conditions.

by Jack T. Holladay, MD, MSEE,
FACS
OSN OPTICS. REFRACTION AND CONTACT
LENSES SECTION EDITOR
There are more than 73 million pres
byopes in Europe - that represents a
large group of consumers who are most
likely frustrated
with how their
near vision has
deteriorated as
they have aged.
While purchas
ing reading
glasses from the
chemist or phar
macy is the most
common  step
most of these
consumers will take to deal with the loss
of near vision, there is another option.
In the past 2 years, [ have incorpo-
rated NearVision CK, performed with
the Refractec ViewPoint system, into my
practice as a treatment option for presby-
opes. This minimally invasive procedure
is approved by the Food and Drug Ad-
ministration for treatment of presbyopia.
I became interested in the technology
after hearing a colleague present on the
tomie.and | becama conyincad.abaut-the-
technology after exploring how NearVi-
sion CK influences the optical qualities of
the comea.

Jack T. Holladay

Treatment option tradeoffs

There are a growing number of treat-
ment options for presbyopia, which is
a reflection on the aging of the baby
boomers, This is a group of people
who have high expectations of life and
are frustrated when they suddenly find
themselves reliant on reading glasses to
perform simple, daily tasks. As impor-
tant, this is also a fairly affluent group,
so they have the means to fix things
when they are not happy.

The problem with many presbyopic
treatments is that there are visual trad-
eoffs with which the patient will have to
learn to live. With presbyopic LASIK,
which is still in clinical trials, patients
can experience a loss of contrast sensitiv-
ity, as well as dysphotopsia. Patients im-
planted with multifocal 10Ls frequently
experience the same side effects.

Accommodating IOLs are another
option. With a smaller optic (4.5 mm
vs. 6 mm) the eyeonics crystalens has
a 25% greater depth of focus than a
monofocal IOL. This effect is similar to
that of the lens aperture of a camera:
The smaller the opening, the greater
the depth of focus. With a 4.5 mm optic,
between 70% and 80% of patients im-
planted with the crystalens will be able
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vantage of the synkinetic reflex. Three
things happen when we read: Our pupils
g{‘l i“\il"{"l. we .'ﬂ:l:i}“unl_ldt'ﬂt'. iII'Id our
eyes converge. The constriction of the
pupil creates a pinhole effect that results
in an increase in depth of field of 1.25
D to 1.50 D in bright light. However, in
dim light conditions, such as in a restau-
rant reading a menu or driving at night,
the pupil remains at 3 mm to 5 mm.

The serendipity of the NearVision
CK procedure is that the majority of the
change in corneal power is at 3.5 mm to
4 mm, giving the eye the ability to focus
under these varying lighting conditions.
The increase in paracentral power of the
cornea improves the near vision.

From an optics perspective, this ex-
plains why the cornea after NearVision
CK is able to perform so well at varying
light levels and distances. The procedure
helps to create a truly pupil-dependent

~= multifocal aspheric cornea — something
Optical changes - .

to read J4, whereas with a monofocal
IOL it is about 409,

What impressed me when 1 first
saw the results with NearVision CK
wiss that a large percentage of patients
had great distance and near vision. Al
I year after implantation, about 90%
had 20/20 binocular distance vision
and about the same percentage had
binocular near vision of J3 or better.
These were notable results because
I had never seen anything close with
other treatments for presbyopia. [ was
impressed, but I wanted to gain a bet-
ter understanding what exactly was
happening with the eye’s optics as a
result of NearVision CK.

that other procedures have not been
able to achieve to date. The results dem-
onstrate that at least 80% of patients lost
just two lines of distance vision while
gaining between seven and nine lines of
near vision.

Procedural pointers

There are a few pointers that will
ht‘.‘ip o ensure success with Near Vi
sion CK.

First, it is important to make sure that
your corneal marking is perfectly cen-
tered on the pupil and the application
points made perpendicular to the cornea
at that point. If it is not a perfect circle,
you will induce astigmatism. It is a good
idea to avoid patients with high levels of
astigmatism until you have built experi-
ence with the procedure.

1 also recommend the use of the Light-
Touch technique. With this technique,

(Optics, continued on page B4)

To analyze the optical changes taking,, |

place in the comea, | used a new diag:
nostic instrument, the Oculus Pentacam
tomographer, that 1 was evaluating af
the time. This instrument maps the ante-
rior and posterior surfaces of the cornea 4
and measures corneal thickness using a
Scheimpflug scanning process. Unlike
traditional corneal topographers, the
Pentacam does not have a central blind e
spot and can image the entire cornea. [ e m=— »
With-most Plucidodisk-topographers, |5

the central 1L.6-mm to 2.2-mm zone is
extrapolated data.

What I discovered is that the applica-
tion of NearVision CK creates a flattened
area at the 7mm treatment zone. Inside
that flattened ring there is significant
steepening, except for the central 1 mm
to 2 mm, where it is flatter,

The interesting fact here is that the
power change created by NearVision
CK is greater at the periphery than it is
at the central comnea. So, for example,
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The white dots show the actual applications of CK in a 7-mm-diameter ring on the Pen-
tacam tomographer by Oculus on the tangential curvature map. Images: Holladay JT

P beomenr S e
we measured a 1.7 D increase in power e
in the central comea, an increase of 2 D el ol ] [
t02.20 D out toward the periphery of the T - —
treatment zone, and almost no change in A T 15 W A e
dioptric power at 6 mm to 6.5 mm. W AT ‘

Based on the anterior surface corneal e2os, 35 -
maps from the Pentacam, I concluded BN g
that what is happening with NearVision s B el ¥ e
e (o EEST.

CKis that it is cansing an exaggeration of
the normal prolate shape of the cornea, v
creating negative spherical aberration,
which is beneficial. When we looked at
the posterior corneal surface maps, we
also discovered that NearVision CK had
a minimal effect on the back of the cor-
nea, which increases the effectiveness
of the treatment. A treatment that had
more of an effect on the posterior cornea
would subtract from the power increase
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on the anterior surface.
There is also a bit of serendipity in-
volved in how NearVision CK works

because it enables the eye to take ad-  of the cornea.

The pre, post and difference maps show the langential curvature maps before and
after CK along with the change. Notice in the difference map how the CK Induces flatten-
ing in the areas of the applications and sleepening in the paracentral and central regions
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(continued from page &3)

you create an indentation on the cornea
of no more than 2 mm around the probe
initially and then withdraw until there is
no indentation. This avoids streiching the
collagen fibers, thus producing a more ro-
bust treatment effect with few weatment
rings. Use of the LightTouch technique
can dramatically help to improve the pre-
dictability of NearVision CK.

Finally, when we have presbyopic
patients who are inierested in having
LASIK, we perform LASIK in both eyes
to make them emmetropic, and then we
have them come back 6 months later
for a NearVision CK procedure in their
nondominant eye. This helps to main-
tain their distance vision while still pro-

viding near vision and depth perception.
Most are happy to wait those 6 months
for the result to be predictable.

Based on my personal experience,
as well as my investigation of the optical
qualities of NearVision CK, I can honestly
say that this is the first treatment that main-
tains depth perception in both eyes while
providing patients with the ability to read
without glasses or contact lenses. G

For more information:

Jack T. Holladay, MD, MSEE, FACS, is president of the
Holladay LASIK Institute in Bellaire, Texas and a clinical
professor of ophthalmology at the Baylor College of Medi-
cine in Houston. He can be reached at Holladay LASIK
Institute, Bellaire Triangle Building, 6802 Mapleridge,
Suite 200, Bellaire, TX 77401; 713-668-7337; fax: 713
668-7336; e-mall: docholladay@gocholladay.com; Weh
site: www.docholladay.com. Dr. Holladay has no finangial
interest in the products discussétl T this article.

W Refractec, maker of the Vigwgoint System, can be
reached ai 5 Jenner, Suite 150. Irvine, CA 92618; 949-784-
2600; fax: 949-784-2601; Web site: www.refractec.com.
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