28

CASE REPORT
DOI: 10.5603/0J.2017.0007

KAMRA corneal inlay for the correction
of preshyopia
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ABSTRACT

This is a case report of two patients who underwent presbyopia correction with KAMRA corneal inlay (KAMRA;
AcuFocus, Irvine, CA) combined with LASIK surgery. The surgical technique is thoroughly explained, as well as the
advantages and disadvantages of the procedure. In both patients, near uncorrected visual acuity significantly impro-
ved and distance uncorrected visual acuity remained unchanged. There were no changes in the corneal topography

after the corneal inlay implantation.
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INTRODUCTION

Through the years, many methods have been
tried in order to treat presbyopia. Some of them are:
multifocal intraocular lenses [1], monovision with
intraocular lenses or LASIK [2], and implantation
of presbyopia-correcting intraocular lenses [3], but
none of them is without disadvantages, which usu-
ally lead to patient dissatisfaction.

Corneal inlays have been studied for over
40 years. The first inlays were made from donor
corneal tissue shaped by cryolathe [4]. Later, vari-
ous materials were employed to develop synthetic
corneal inlays such as Plexiglas, PMMA, etc. How-
ever, these ingredients were associated with stromal
necrosis and extrusion of the implant [5].

Hydrogel implants were found to be permeable
to water and solutes, which helped the cornea take
its necessary nutrients, but they opacified due to
impregnation with proteins. Some corneas also un-
derwent necrosis due to the thickness of these inlays
[6]. Over the years, hydrogels underwent more de-
velopment [7]. Further modification and improve-
ment in the design of the inlays is being investigated
in order to achieve better tolerance in the human
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cornea. These modifications mostly include decrease
in inlay thickness, use of biocompatible materials,
incorporation of holes on the inlay in order to facil-
itate nutrients reach the cornea, and optimisation
of the depth of placement in the cornea. Currently
there are three types of corneal inlays:

* refractive corneal inlays;

* corneal reshaping inlays;

* small aperture inlays.

Corneal inlays are also an upcoming solution for
presbyopia correction, especially the KAMRA inlay,
which is a small aperture corneal inlay that is placed
into the corneal stroma and blocks the non-focused
rays of light, allowing only the focused rays to reach
the retina, resulting in an increase of the depth of
field [8].

The thickness [9] of KAMRA inlay is 5 pm and
its aperture [9] is 1.6 mm, which is the optimal
size for improving near vision and maintaining dis-
tance vision. It is inserted into the cornea through
a “pocket” that is made by the surgeon with a fem-
tosecond laser. The inlay must be implanted into the
non-dominant eye of the patient, and it has many
tiny holes in order to allow corneal nutrition. The

loannis A. Mallias, MD, PhD, Mediterraneo Hospital, Glyfada, 3 Kallipoleos Street, Nea Smirni, 17123, Athens, Greece, tel.: 00302109320215,

e-mail: johnmallias@yahoo.com

[vEq Copyright © 2017 Via Medica, ISSN 2450-7873



loannis A. Mallias et al., KANMIRA corneal inlay for the correction of preshyopia

inlay can be implanted between 200 and 250 pum
corneal depth.

The ideal depth, however, is 240 um in order
not to induce changes in corneal topography. The
advantages of the KAMRA inlay are that near and
intermediate vision are significantly improved, with
only mild deterioration of distance vision. The
procedure is not as invasive as other techniques,
and it is reversible [10]. This presbyopia correc-
tion technique also has the advantage of leaving
the crystalline lens intact, and if it is needed it
can be combined with refractive surgery [9]. The
procedure can also be done in patients who have
already undergone refractive surgery. If the patient
has already undergone a LASIK surgery, then the
inlay should be implanted at least 100 um below the
prior LASIK flap. There are studies [11] showing
that the KAMRA inlay is well tolerated in the long
term. Also, the postoperative distance visual acuity
is not influenced by the pupil size [12] of the patient
after KAMRA inlay implantation. There are also
long-term studies [13-15] that show a significant
increase of visual acuity in intermediate and near
vision [16], but with a slight decrease in distance
vision, in the eye that the inlay is implanted. How-
ever, binocular distance vision and stereopsis do not
seem to be affected by the procedure [16].

The inclusion criteria [9] for such a procedure
are: 1. patient’s age between 45-65 years; and 2. pa-
tient’s refractive error should be between —5.00 D
and + 3.00 D with cylinder, no more than 3.00 D.
If the patient develops cataracts, the cataract proce-
dure can be done without the need of removing the
inlay. Optimal results in vision are reached if the
refraction in the recessive eye is —0.75 D and in the
dominant eye is plano.

CASE REPORT
PATIENT 1

A female, 48 years old, with best corrected dis-
tance visual acuity (BCDVA) 20/20 on both eyes
(refraction OD: +1.00-0.50 x 125 OS: +0.50), un-
derwent presbyopia correction with KAMRA inlay
by Dr. Mallias. The patient was thoroughly screened
by Dr. Mallias. The KAMRA inlay was implanted
in the right eye, which was the non-dominant eye.

Excimer Laser Amaris 750s (Schwind, Germany)
and FEMTO LDV Z4 (Ziemer Ophthalmic Sys-
tems AG, Switzerland) were employed in order to
make the right eye slightly myopic (target: —0.75 D)
and create a pocket for the inlay, on the same day.

The pocket was created with a 4 pm x 4 um spot
line setting at a depth of 250 pum.

The first step of the procedure was the creation of
the corneal stromal “pocket” for the inlay. The second
step of the procedure was the creation of a LASIK flap
with the femtosecond laser. The thickness of the flap
was 110 pm. The flap was lifted and hyperopic excimer
laser ablation was applied on the corneal stroma. After
flap repositioning, the surgeon waited two minutes for
the flap to adhere to the corneal stroma. The next step
of the procedure was the insertion of the KAMRA
inlay in the corneal pocket (250 pm) and centration
of the inlay based on the first Purkinje image.

Postoperatively the patient was on ofloxacin
and dexamethasone four times a day, and preser-
vative-free artificial tears every two hours for one
week. After the end of the first postoperative week,
the patient was on Loteprednol drops four times
a day and preservative-free artificial tears every two
hours. Loteprednol was slowly tapered during the
first three postoperative months.

At the end of the first postoperative month the
uncorrected distance visual acuity (UDVA) of the
right eye was 20/25. The uncorrected near visual
acuity (UNVA) was ]2. At the end of the follow-up
period (24 months) distance and near visual acuity
remained unchanged and the cornea was clear, with
no signs of inflammation.

In Figure 1 the treatment plan of the LASIK
surgery is depicted. The ablation zone was 7.79 mm,
and the maximum ablation depth was 34.75 pum.

PATIENT 2

A male, 49 years old, also underwent presby-
opia correction with KAMRA inlay. UDVA was
20/20 on both eyes. The patient was thoroughly
screened by Dr. Mallias, and the right eye was found
to be the non-dominant eye. The surgeon then pro-
ceeded with Femto LASIK surgery on the right eye
in order to induce —0.75 dioptres of myopia. Exci-
mer Laser Amaris 750s and FEMTO LDV Z4 were
employed in this case as well.

In Figure 2 the LASIK treatment plan of Patient
2 is depicted. The ablation zone was 7.66 mm, and
the maximum ablation depth was 19.46 pm.

The pocket for the KAMRA inlay was created
four weeks after LASIK surgery. The settings and
the depth of the pocket creation were the same as
for Patient 1.

Postoperatively the patient was on ofloxacin and
dexamethasone four times a day, and preservative-free
artificial tears every two hours for one week. After the
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FIGURE 1. Treatment plan of the first patient (female 48 years old)

FIGURE 2. Treatment plan of the second patient (male 49 years old)
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FIGURE 3. Comparison of post-Lasik topography with the post-KAMRA topography of the same patient

end of the first postoperative week, the patient was
on Loteprednol drops four times a day and preserva-
tive-free artificial tears every two hours. Loteprednol
was slowly tapered during the first three postoperative
months. His UDVA was 20/25. His UNVA was
J2 one month postoperatively.

DISCUSSION

Patient 1, developed corneal oedema postopera-
tively, which lasted for the first three postoperative
days. This was attributed to the great stress of the
cornea due to the combined surgery. Distance visu-
al acuity (DVA) returned to 20/25 in the right eye
one week postoperatively. Patient 2 underwent the
two procedures four weeks apart, in order to avoid
the corneal stress. This decision resulted in less cor-
neal oedema postoperatively and the patient’s DVA
was 20/25 from the third postoperative day.

The age group that is interested in the KAMRA
inlay (45—65 years old) tends to show hyperopic swift
as years go by, and that is why we prefer them to be
slightly myopic by the time the inlay is implanted.

Both patients were examined with the Acutarget
HD [17] (Visiometrics), which is an instrument
evaluating the quality of vision, including: objec-
tive scatter index (OSI), assessment of the tear film
quality, and measurement of pseudo accommoda-
tion. Acutarget also measures the distance between

the first Purkinje reflex and the pupil centre: if this
distance is less than 300 pm then the inlay should
be centred to the first Purkinje reflex. If the distance
is 300-600 um, then the inlay should be centred in
the middle of the distance between the pupil centre
and the first Purkinje reflex. If the distance is above
600 pm, then the patient is not a good candidate
for the KAMRA procedure. If the measurements
with the Acutarget are not optimal, then the inlay
implantation should be avoided.

Preoperatively, on the first postoperative day and
at the one-month check-up, a Pentacam HR (Ocu-
lus, Germany) topography was performed in both
patients. It was noticed that the topography has not
changed despite the implantation of the corneal inlay.
This is attributed to the fact that the inlay is very thin
(5 pm) and the implantation was deep enough in
the corneal layers. In Figure 3 a comparative map is
depicted, comparing the post-LASIK topography of
the second patient referred to in this report with the
post-KAMRA topography of the same patient. The
changes are trivial. What should also be noted is that
the inlay does not affect the patient’s visual fields.

A surgeon who attempts to implant a KAMRA
inlay for the first time should be very meticulous
with the inlay centration. This is the most demand-
ing part of the procedure.

None of the patients mentioned in this case
report had developed epithelial ingrowth. This is
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FIGURE 4. KAMRA inlay implanted inside the patient’s corneal
stroma

probably due to the “lift” of the pocket’s verge that
the surgeon does in order to insert the inlay inside
the pocket. Also, none of the patients mentioned
in this report presented any late inlay dislocation.
Figure 4 shows the KAMRA inlay implanted inside
a patient’s cornea. This is the eye of Patient 2.

What should really be taken into consideration is
the treatment of pre-existing blepharitis and dry eye.
The treatment plays a crucial role in order to achieve
good visual outcome and patient satisfaction.

This procedure is appropriate for active people
who deal with a lot of intermediate and close dis-
tance tasks, who struggle with presbyopia. Some
of the patients report that they can read really well
without glasses. Others need accessory reading
glasses for studying for many hours with a small
size font. It should be noted that before proceeding
in any surgery, the patient should have been thor-
oughly evaluated and he/she should have realistic
expectations about the procedure’s results in order
to be satisfied with the outcome.
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