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PURPOSE: To report the 2-year postoperative safety and efficacy outcomes after monocular Kamra
corneal inlay (ACI7000PDT) implantation in femtosecond laser–created corneal pockets of
emmetropic presbyopic patients to improve near and intermediate vision.

SETTING: University Eye Clinic, Paracelsus Medical University, Salzburg, Austria.

DESIGN: Prospective interventional case series.

METHODS: Patients had corneal inlay implantation in the nondominant eye. Emmetropic presbyopic
patients between 45 and 60 years old with an uncorrected distance visual acuity (UDVA) of 20/20 or
better in both eyes and without additional ocular pathology were eligible. Contrast sensitivity, visual
field examinations, endothelial cell count (ECC), and central corneal thickness (CCT) measurements
were assessed preoperatively and 12 and 24 months postoperatively. The UDVA, uncorrected inter-
mediate visual acuity (UIVA), and near visual acuity (UNVA) were assessed preoperatively and
1 day, 1 week, and 1, 3, 6, 9, 12, 18, and 24 months postoperatively. The minimum postoperative
follow-up was 24 months.

RESULTS: After 24 months, the mean binocular UNVA improved from 20/50 to 20/25; 20 patients
(83%) had a UNVA of 20/25 or better. The mean binocular UIVA was 20/20. The mean UDVA was
20/20 in the surgical eye and 20/16 binocularly after 24 months. Contrast sensitivity under photopic
and mesopic conditions remained in the range of the normal population. No patient had detectable
central visual field defect. No inlay was explanted. No inflammatory reactions were observed. The
ECC and CCT remained stable.

CONCLUSION: The corneal inlay implanted in femtosecond laser–created pockets was effective and
safe for the corneal compensation of presbyopia in emmetropic patients after 24 months.
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According to current estimates, presbyopia is the most
common refractive error, affecting more than 2 billion
people worldwide.1 Therefore, many refractive
surgical solutions have been developed in recent years
to effectively treat this condition.2–5 Advances in
femtosecond laser technology as well as improve-
ments in biomaterials have helped in the success of
corneal inlays as a removable non-lens-based surgical
approach for the corneal compensation of presbyopia.
The benefit of better predictability may favor
SCRS and ESCRS
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femtosecond laser technology over use of amechanical
microkeratome.6

Based on the mechanism of action, 3 corneal inlays
for presbyopia correction are currently under investi-
gation.7 All 3 are implanted in the nondominant eye
of the patient. The VueC system (Revision Optics,
Inc.) is a permeable hydrogel lenticule that creates
a hyperprolate corneal shape, resulting in a multifocal
cornea. The Flexivue/Invue system (Presbia) is
a refractive microlens with a lenticule addition (add)
0886-3350/$ - see front matter
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Figure 1. Corneal inlay in a patient’s eye.
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power in the annular peripheral zone. The Kamra cor-
neal inlay (Acufocus, Inc.) has a small-aperture optic to
increase depth of focus and restore sufficient uncor-
rected near (UNVA) and intermediate (UIVA) visual
acuity while minimally affecting distance vision. This
corneal inlay is currently being investigated in multi-
center U.S. Food and Drug Administration (FDA)
clinical trials inside and outside the United States for
the treatment of plano presbyopia.A

Our study group recently published our 12-month
data on the safety and efficacy of the current Kamra
corneal inlay design (ACI7000PDT) implanted in
femtosecond laser–created corneal pockets.8 In this
current article, we present a longer follow-up
(24 months) and focus on the visual outcomes and
contrast sensitivity results.
PATIENTS AND METHODS

This prospective interventional case series comprised pres-
byopic patients who had monocular implantation of the
Kamra corneal inlay (ACI7000PDT) at the University Eye
Clinic, Paracelsus Medical University, Salzburg, Austria.
The studywas performed in accordancewith theDeclaration
of Helsinki and approved by the Ethics Committee, County
of Salzburg. All patients gave written informed consent
before study enrollment.

The study comprised healthy emmetropic patients. Key
requirements for participation in the studywere age between
45 years and 60 years; a preoperative manifest refraction
spherical equivalent (SE) of plano, defined as C0.50 to
�0.75 diopter (D), with no more than 0.75 D of refractive
cylinder as determined by cycloplegic refraction; a preopera-
tive UNVA between 20/40 (zJaeger [J] 5) and 20/100
(zJ10/J11) in the eye to have surgery; an uncorrected dis-
tance visual acuity (UDVA) of at least 20/20 in both eyes;
a minimum central corneal thickness (CCT) of 500 mm; an
endothelial cell density of 2000 cells/mm2 ormore; and a cen-
tral corneal power ofmore than 41.00 D and less than 47.00 D
in all meridians measured by manual keratometry in the eye
to have surgery.

Key exclusion criteria were previous ocular surgery, ante-
rior or posterior segment disease or degeneration, and any
type of immunosuppressive disorder. Other exclusion
criteria were the use of systemic medications with significant
ocular side effects (eg, corticosteroids) and latent hyperopia,
defined as a difference of more than 1.00 D between theman-
ifest refraction and the cycloplegic refraction.
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Corneal Inlay
The Kamra corneal inlay (ACI7000PDT) is a 5 mm thin
microperforated artificial aperture (3.8 mm outer diameter,
1.6 mm inner diameter) made of polyvinylidene fluoride
with nanoparticles of carbon incorporated to make it opaque
(Figure 1). There are 8400 holes (5 to 11 mm in diameter)
arranged in a pseudorandomized pattern (more holes in
the inlay center versus the inlay periphery to minimize
diffraction) to allow sufficient nutritional flow through the
implant.7,8 The mean light transmission through the annulus
of the inlay is approximately 5%.B Based on the pinhole
effect, the inlay increases depth of focus and consequently
improves near and intermediate visual acuity.9
Surgical Technique
The surgical preparation and technique have been de-
scribed in detail.8 All surgeries were performed by the
same experienced surgeon (G.G.) between February 2009
and October 2009. In brief, a stromal pocket (mean depth
230 mm; range 200 to 270 mm)was createdwith a femtosecond
laser in the nondominant eye. Three femtosecond lasers were
used in this study depending on when the surgery was
performed. Theywere the FS60 60 kHz laser (AbbottMedical
Optics, Inc.) using a mask, the iFS 150 kHz laser (Abbott
Medical Optics, Inc.) using a mask, and the Femto LDV laser
(Ziemer Group AG) using software for cutting corneal
pockets. The inlay was implanted through a temporal cor-
neal side cut and centered on the stromal bed in the pocket
while the patient coaxially fixated on the microscope’s single
light source. Centrationwas regarded as successful when the
Purkinje reflex on the cornea was in the center of the inner
annulus of the inlay.
Preoperative and Postoperative Examinations
The preoperative examination included manifest refrac-
tion, uncorrected visual acuity (distance, intermediate,
and near), distance-corrected visual acuity with and
without near-power add (distance, intermediate, and
near), slitlamp evaluation, central keratometry measured
by an autorefractometer (KR 7000P, Topcon Corp.),
computerized corneal topography (Keratron, Optikon
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mailto:o.seyeddain@salk.at


Table 1. Patient demographics (N Z 24).

Demographic Value

Age (y)
Mean G SD 52.2 G 3.2
Range 48, 58

F/M sex (%) 50/50
R/L eye with inlay (n) 8/16
Preop SE (D)
Mean G SD 0.06 G 0.26
Range �0.38, C0.50

Preop UDVA (lines)
Monocular

Mean G SD 20/16 G 0.5
Range 20/20, 20/16

Binocular
Mean G SD 20/16 G 0.0
Range 20/16, 20/16

Preop UIVA (lines)
Monocular

Mean G SD 20/32 G 1.6
Range 20/80, 20/20
95% CI 20/4, 20/32

Binocular
Mean G SD 20/25 G 1.6
Range 20/63, 20/16
95% CI 20/32, 20/25

Preop UNVA (lines)
Monocular

Mean G SD 20/63 G 1.2
Range 20/80, 20/50
95% CI 20/63, 20/50

Binocular
Mean G SD 20/50 G 1.0
Range 20/80, 20/32
95% CI 20/50, 20/40

Preop CNVA (lines)
Monocular

Mean G SD 20/16 G 0.2
Range 20/20, 20/16

Binocular
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2000 SpA), cycloplegic refraction, and dilated fundus exam-
ination. The CCT was measured by ultrasound pachymetry
(DGH 2000, DGH Technology, Inc.) a minimum of 3 times,
with the corresponding mean value calculated afterward.
Noncontact specular microscopy (Noncon Robo, Konan
Medical) was performed preoperatively as well as 3, 12,
and 24 months postoperatively.

For the endothelial cell count (ECC), 3 images of the cen-
tral cornea were taken in each eye; up to 100 adjoining cells
per image were marked, and the mean value was calculated
by the same evaluator. All visual acuity measurements were
performedwith the Optec 6500PVision tester (Stereo Optical
Co., Inc.); the numbers of logarithmic Early Treatment Dia-
betic Retinopathy Study (ETDRS) targets identified correctly
were identified, and the corresponding Snellen equivalent
was derived. Visual acuity testing was performed at
a standardized luminance level of 85 candelas [cd]/m2 (ie,
photopic lighting). Ocular dominance was determined pre-
operatively using a motor-dominance preferential-viewing
test by asking the patient to make an aperture with his or
her extended hands and to look through the hole while fixat-
ing on a test mark in the distance.

Postoperative follow-up examinations were scheduled for
1 day, 1 week, and 1, 3, 6, 9, 12, 18, and 24 months. Manifest
refraction and visual acuity testing were performed at every
follow-up visit except on the first day. Contrast sensitivity,
visual field tests, CCT measurement, cycloplegic refraction,
and dilated fundus examinations were performed preopera-
tively and postoperatively at 12months and 24months. Con-
trast sensitivity was tested with best distance correction with
the Optec 6500P Vision tester using the Functional Acuity
Contrast Test chart. The surgical eye was tested first under
photopic conditions (85 cd/m2) and then dark adapted for
10 minutes before mesopic (3 cd/m2) contrast sensitivity
was tested; this was followed by binocular testing. Mesopic
contrast sensitivity was tested with a glare source of 28 lux
binocularly.

Visual fields were tested with best near correction using
the Humphrey Instruments Field Analyzer (Model 750,
Carl Zeiss Meditec AG.). A test was repeated if more than
2 of 14 fixation losses were recorded. The maximum of
false-positive or false-negative errors allowed for each test
was set at 3%. The mean deviation and pattern standard de-
viation (SD) of theHumphrey visual field indices were deter-
mined and compared between preoperative and subsequent
postoperative visual field test values.
Mean G SD 20/16 G 0.0
Range 20/20, 20/16
Statistical Analysis

CI Z confidence interval; CNVA Z corrected near visual acuity; SE Z
spherical equivalent refraction; UDVA Z uncorrected distance visual
acuity; UIVAZ uncorrected intermediate visual acuity; UNVAZ uncor-
rected near visual acuity
Descriptive analysis with 95% confidence intervals (CIs)
for means was performed. Themean comparison with a con-
trol using the Dunnett method was applied to analyze the
data. A P value less than 0.05was considered statistically sig-
nificant. All analyses were performed with JMP software
(version 9.0.2, SAS Institute, Inc.).
RESULTS

All 24 patients completed every scheduled follow-up
visit. The mean follow-up was 23.9 monthsG 1.0 (SD)
(range 23 to 26 months). Table 1 shows the patients’
demographics. Ten of the 24 patients (42%) had
a UNVA of 20/50 and 14 patients (58%) had a UNVA
worse than 20/50 before surgery. The preoperative
J CATARACT REFRACT SURG - V
monocular UIVA was 20/25 or better in 8 patients
(33%) in the surgical eye and in 14 patients (58%) binoc-
ularly. The preoperative UDVA in the surgical eye was
20/20 in 8 patients (33%) and 20/16 or better in 16 pa-
tients (67%) (95% CI, 20/20-20/16).

The first 11 cases were performed with the FS60
laser. The next 10 cases were performed with the iFS
laser. The last 3 cases were performed with the Femto
LDV laser.
OL 39, FEBRUARY 2013



Figure 2. Spherical refractive error after inlay implantation (top left), binocular UNVA (top right), binocular UIVA (bottom left), andUDVA (bottom
right) in the surgical eye. The x-axis represents the time (months) after inlay implantation.
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Efficacy
The mean SE refractive error shifted slightly, with
a mean value of �0.11 G 0.53 D (range �1.25 to
C0.75 D) 24months postoperatively (Figure 2, top left).

The mean UNVA in the surgical eyes increased sig-
nificantly to 20/32 at 1 month (P!.001) and improved
further to 20/25 after 12months. The UNVA remained
stable throughout the 24-month follow-up (95% CI,
20/32-20/25). The mean binocular UNVA increased
to 20/25 after 1 month (P!.001) and remained stable
through the last follow-up. After 12 months, 3 patients
(12.5%) had a monocular UNVA of 20/20 without
glasses; however, the percentage of patientswith a bin-
ocular UNVA of 20/20 increased to 50% (12/24) at
24 months (95% CI, 20/25-20/20). Ninety-six percent
had a UNVA of 20/32 or better binocularly (P!.001)
(Figure 2, top right).

The mean UIVA in the surgical eyes increased to
20/25 at 1 month and remained stable throughout
the study. After 24 months, 19 patients (79%) had
a binocular UIVA of 20/20 and 23 patients (96%) of
J CATARACT REFRACT SURG - V
20/25 or better. The mean binocular UIVA improved
from 20/25 preoperatively to 20/20 after 1 month
(P!.01) and remained stable over the 24-month
follow-up (95% CI, 20/20) (Figure 2, bottom left).

The mean UDVA in the surgical eyes was 20/20 af-
ter 1 month and remained stable thereafter (PZ.21).
After 24 months, 19 patients (79%) had a UDVA of
20/20 and 23 patients (96%) read 20/25 in the surgical
eye (95% CI, 20/20) (Figure 2, bottom right). The mean
binocular UDVA was 20/16 postoperatively and re-
mained stable through the last follow-up (PZ.83).
One patient lost 2 lines of UDVA (decrease from
20/16 to 20/25) caused by a myopic shift (difference
�0.625 SE). Another patient lost 3 lines of UDVA (de-
crease from 20/16 to 20/32) caused by a hyperopic
shift (difference C1.75 SE).
Safety and Complications
After 24 months, the mean corrected distance visual
acuity (CDVA) in the surgical eyes decreased slightly
OL 39, FEBRUARY 2013



Figure 3.Change in Snellen lines of CDVA from preoperatively to 24
months postoperatively (CDVAZ corrected distance visual acuity).
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(a mean of 2.5 letters ETDRS; one-half line) to 20/20.
At the last follow-up visit, 20 eyes (83.3%) with a cor-
neal inlay had no line change in CDVA and achieved
20/20 or better acuity, while 4 eyes (16.7%) lost
1 line and achieved 20/20 acuity (Figure 3). The
mean binocular CDVA remained stable throughout
the study at 20/16.
Figure 4.Contrast sensitivity before and after inlay implantation.Monocula
(bottom left), binocular mesopic with glare (bottom right).
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No inlay had to be explanted or recentered during
the 24-month follow-up. No inflammation occurred
within this time.

One eye developed an epithelial ingrowth at the
temporal pocket entrance (pocket created with
a mask) 1 month after implantation but remained sta-
ble without further conservative or surgical interven-
tion. Another eye developed brown iron deposits in
the epithelium that was first seen at the 18-month
follow-up. The iron deposits were in a half-moon
shape in the inferior cornea parallel to the outer
margin of the inlay and remained unchanged until
the last follow-up. Some eyes developed a thin hazy
appearance adjacent to the anterior surface and at
the outer and/or inner rim of the inlay as evaluated
by slitlamp examination.

The mean ECC in the surgical eyes was 2417 G 255
cells/mm2. It remained stable at 2392G 58 cells/mm2

12 months postoperatively (PZ.74) and 2347 G
14 cells/mm2 at 24 months (PZ.67). At no time was
it difficult to measure the central cornea in any case.
The endothelial cell appearance was normal in the
r photopic (top left), monocularmesopic (top right), binocularmesopic
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surgical eyes after 2 years of follow-up. Themean CCT
was 558 G 31 mm preoperatively, 565 G 34 mm
12 months postoperatively, and 558 G 38 mm at
24 months. The change was not statistically significant
(PZ.82).
Contrast Sensitivity
Figure 4 shows the mean postoperative log10 con-
trast sensitivity values plotted as a series of contrast
sensitivity functions under photopic and mesopic con-
ditions in the surgical eye and binocularly under mes-
opic light conditions with or without glare. The graphs
compared the results with those in the normal age
group. Monocular contrast sensitivity in the surgical
eye decreased more than the binocular contrast sensi-
tivity postoperatively.

After 24 months, the decrease in contrast sensitivity
in the surgical eye was statistically significant under
photopic conditions at higher spatial frequencies and
binocularly under mesopic conditions at the highest
measured spatial frequency. However, photopic and
mesopic contrast sensitivity in the surgical eye and
binocularly were within the range of the normal
population at all frequencies preoperatively and
12 months and 24 months postoperatively.
Visual Field
No patient had detectable central visual field defects
(O1 spot preoperatively and postoperatively). In the
surgical eyes, the mean deviation was 0.21 G 1.25 dB
preoperatively, �0.35 G 0.87 dB 12 months postoper-
atively (PZ.12), and �0.68 G 0.94 dB at 24 months
(P!.001). Although the mean deviation at 24 months
was statistically significant, none of the changes
was clinically significant. In the fellow eyes, the
mean deviation was 0.42 G 1.03 dB preoperatively,
0.88G 0.81 dB 12 months postoperatively, and 0.85G
0.71 dB at 24 months.

The mean pattern SD in the surgical eye was 1.51G
0.49 dB preoperatively, 1.50G 0.23 dB 12months post-
operatively (PZ.90), and 1.63 G 0.51 dB at 24 months
(PZ.50). The mean pattern SD in the fellow eye was
1.49 G 0.24 dB preoperatively, 1.52 G 0.22 dB
12 months postoperatively, and 1.43 G 0.21 dB at
24 months. None of the changes was statistically
significant.

DISCUSSION

In this prospective interventional case series, we eval-
uated the safety and efficacy of the Kamra corneal
inlay implantation in a femtosecond laser–created
corneal pocket as a surgical approach for the corneal
compensation of presbyopia in emmetropic presbyo-
pic patients within the first 24 months. Based on the
J CATARACT REFRACT SURG - V
pinhole effect, the depth of focus increases by artifi-
cially reducing the pupil’s aperture size; therefore,
near and intermediate visual acuities increase.B

With the pocket technique, significantly less corneal
peripheral nerves are damaged than when a conven-
tional flap is cut; this should theoretically decrease
the prevalence of dry-eye symptoms. Another advan-
tage of the pocket technique may be the preservation
of the biomechanical properties of the cornea, espe-
cially the anterior corneal lamellae.

Precise centration of the inlay in the pocket over the
visual axis by using the first Purkinje reflex as a target
on the corneal surface remains a key factor for a posi-
tive outcome. In a previously published paper,9 we
found that recentration of the inlay can lead to a signi-
ficant increase in UDVA and UNVA. No recentration
was necessary in the present study. Hence, we believe
the pocket technique is better than the flap technique
in terms of centration because the first Purkinje reflex
is always visible during surgery as a reference point
and no flap lifting, which can induce a blurry image
of the reflex, is necessary.

Four patients had a myopic shift of more than
�0.50 D (1 patient �0.875 D, 2 patients �1.00 D, 1 pa-
tient�1.625 D) from the 3-month visit to the 24-month
visit. These 4 patients had a binocular UNVA of 20/20
(20/16 in 3 patients) and lost only 1 line of UDVA in
the surgical eye while gaining at least 3 lines in binoc-
ular UNVA. At the last follow-up, 3 of these patients
were older than 55 years, an age at which cataract
progression is more prevalent. However, we did not
detect obvious clinical cataract progression via slit-
lamp examination as a possible reason for the refrac-
tive shift.

In a study using a theoretical eye model, Tabernero
and Artal10 suggest that one can obtain the best depth
of focus in Kamra cases with small residual myopia
(range �0.75 to �1.00 D). Their eye model simulation
calculated aUDVA andUNVAof 20/20, similar to our
clinical results. The manufacturer’s current strategy
for the simultaneous correction of refractive error
and presbyopia through combined laser in situ kerato-
mileusis (LASIK) and inlay implantation also targets
a residual target refraction of �0.75 D in the surgical
eye to maximize the depth of focus.

During the 24-month follow-up, only 1 patient
developed epithelial ingrowth. The ingrowth was pe-
ripheral at the pocket entrance 1 month after implan-
tation and remained stable until the last follow-up
visit without conservative or surgical intervention.
We believe this complication was not inlay related.
Some eyes developed a thin hazy appearance adja-
cent to the anterior surface and at the outer and/or
inner rim of the inlay on slitlamp examination. These
changes were not the same as those reported by
OL 39, FEBRUARY 2013
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other authors after implantation of a hydrogel intra-
corneal inlay.11 No other pocket- or inlay-related
complications were detected after 24 months. In ad-
dition, no inlay was explanted or had to be recen-
tered through the last follow-up. The inlay did not
appear to affect the ECC density or CCT after 2 years
of follow-up.

We previously reported central and peripheral
iron deposits in more than 56% of eyes (18/32)
with the ACI7000 corneal inlay (first-generation de-
sign) implanted under a femtosecond laser–assisted
flap (170 mm depth) after 3 years of follow-up.12 In
our current study, only 1 patient developed paracen-
tral deposits in the form of a half moon in the infe-
rior cornea parallel to the outer margin of the inlay
after 24 months.13 This change was not associated
with the visual or refractive outcomes. We assume
that the thinner (5 mm) design of the ACI7000PDT in-
lay and the deeper implantation (230 mm) induce mi-
nor topographic changes to the cornea. In addition,
in the first 24 months, there were no cases of any
type of deposits in the interface; these have been re-
ported with other intracorneal implants, including
hydrogel intracorneal inlays11,14 and intracorneal
ring segments.15

Although the amount of light transmission
through the inlay is reduced, there was no evidence
of visual field constriction or any indication of
a ring scotoma specific to the position of the inlay
in the field of view. This is likely explained by the
ability of the retina and visual system to adapt to
the available luminance. In addition, the lack of
ring scotoma is also likely explained by the fact
that the inlay is behind the first refracting surface
of the eye. Therefore the inlay is not “imaged” on
the retina.

In the surgical eye, contrast sensitivity was statis-
tically significantly reduced after 24 months under
photopic conditions at higher spatial frequencies.
It was reduced binocularly under mesopic condi-
tions at the highest measured spatial frequency.
However, the postoperative contrast sensitivity
scores remained within the range of the normal
population.16 The loss of contrast sensitivity was
lower when tested binocularly under mesopic con-
ditions (without glare lower than with glare). How-
ever, at 24 months, contrast sensitivity values were
better under all tested light conditions (monocular
photopic/mesopic, binocular mesopic/mesopic
with glare) than at 12 months. A certain adaptation
effect over time might have played a role in the
better contrast sensitivity results 24 months
postoperatively.

Another limitation of the inlay is the small reduc-
tion in the mean UDVA in the surgical eye 24
J CATARACT REFRACT SURG - V
months postoperatively compared with preopera-
tively (minus 2.5 letters mean); however, the mean
binocular UDVA was stable (20/16) throughout
the follow-up.

A significant advantage of this corneal inlay is its
potential removability and there is no ablation over
the optical axis. This is in contrast to other corneal
laser refractive surgeries (presbyopic LASIK, Intra-
cor, or monovision treatment). Yılmaz et al.17 report
the simplicity of inlay explantation in cases of pa-
tient dissatisfaction or unexpected complications. In
that study, all 4 patients with a removed inlay re-
turned to within G1.00 D of their preoperative re-
fraction with no loss of CDVA. In addition, the
inlay implantation technique does not have a steep
learning curve and is rather easy to handle for the
experienced refractive surgeon. Because it is a non-
lens-based refractive surgery technique, sight-
threatening intraocular complications do not
occur.18–20

Clinical trials for FDA approval are currently un-
derway for both other corneal inlay techniques for
presbyopia correction (ie, VueC system and the
Flexivue/Invue Microlens system). However, after
performing a PubMed literature search before submit-
ting this paper, we found no peer-reviewed study of
the VueC system and found 2 studies of the Invue
system. One Invue case report described inlay im-
plantation in a femtosecond laser pocket with a post-
operative follow-up of 1 week (UNVA gain from
20/50 to 20/20),21 and a recent study by Bouzoukis
et al.22 of 45 eyes showed a UNVA of 20/32 in 98%
of operated eyes. In the study by Bouzoukis et al.,
only 20% of patients had a binocular UDVA of
20/20 after 1 year; this is compared with 79% of pa-
tients in our study after 2 years of follow-up. Never-
theless, further clinical trials with a longer follow-up
might confirm the safety and efficacy of these types
of corneal inlays.

A limitation of our study is the small sample size
(24 patients). A study comprising more patients might
confirm our findings. Another limitation of our study
might be the use of 3 different femtosecond lasers for
pocket creation, although we could find no difference
in the final surgical outcomes between the 3 laser
groups.

The presented data on this clinical trial indicate
that implantation of the Kamra corneal inlay
(ACI7000PDT) seems to be a safe, stable, and effective
surgical approach for the corneal compensation of
presbyopia up to 24 months. Based on the small-
aperture concept to increase depth of focus, the mean
UNVA (20/25) and UIVA (20/20) increased signifi-
cantly and remained stable without significantly
affecting the binocular UDVA.
OL 39, FEBRUARY 2013
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WHAT WAS KNOWN

� The small-aperture corneal inlay (Kamra) implanted mon-
ocularly in femtosecond laser–created pockets for the
corneal compensation of presbyopic emmetropia was re-
ported to be stable and effective over a 1-year follow-up.

� A longer follow-up to prove this surgical approach, includ-
ing data on visual field and contrast sensitivity, was
lacking.
WHAT THIS PAPER ADDS

� After 2 years, implantation of the small-aperture corneal
inlay in femtosecond laser–created pockets seemed to
be safe and effective for corneal compensation of presby-
opic emmetropia.

� The mean contrast sensitivity values decreased slightly
postoperatively but remained within the range of the nor-
mal population.

� There was no evidence of visual field defects in the surgi-
cal eye after 2 years. No inlay-related complication,
recentration, or explantation occurred.
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