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Abstract: We report a series of three case reports of KAMRA inlay implantation procedures
in presbyopic patients with a history of prior phakic intraocular lens implantation surgery.
Three-month results showed a two to five-line improvement for uncorrected near visual acuity.
The absolute uncorrected near visual acuity change for case 1 was from J4 to J2, for case 2 was
from J6 to J4, and for case 3 was from J10 to J5. No significant change of uncorrected distance
visual acuity was observed in all three cases.
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Introduction

Optical approaches to compensate for presbyopia include reading glasses, monovision,
multifocal contact lenses, multifocal intraocular lenses (mIOLs), and accommodating
IOLs. None of these can restore accommodation, but all are compromises that establish
a fair quality of near vision at the expense of good far vision. Even a small amount
of astigmatism provides some pseudoaccommodation in pseudophakic patients.!
Several methods to restore accommodation with scleral expansion near the ciliary
body were designed; however, none has proven to be effective.>* Corneal procedures
for the compensation of presbyopia include presbyopic laser in situ keratomileusis
(presby-LASIK), conductive keratoplasty, intracorneal implants (or inlays), and the
INTRACOR and SUPRACOR (Technolas Perfect Vision GmbH, Munchen, Germany)
procedures. We describe a case series of patients with a history of prior phakic IOL
implantation surgery in whom an intracorneal inlay (KAMRA) (model ACI 7000PDT,
AcuFocus Inc, Irvine, CA, USA) was implanted in the nondominant eye after creat-
ing a femtosecond laser corneal pocket. The KAMRA small-aperture intracorneal
inlay is designed to increase the depth of focus in the implanted eye, based on the
principle of small-aperture optics.> The inlay restores near and intermediate visual
acuity without a significant impact on distance vision.®®

Case reports

This study conforms to the ethics codes established by the Ethical Board Committee
of Japan. All patients read and signed informed consent forms, which explained the
surgical procedure, possible risks, and patients’ rights. This case study includes three
eyes with a history of prior phakic IOL implantation surgery. The patient demograph-
ics for all three cases are presented in Table 1.
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Table | Patient demographics

Phakic IOL eyes

Case | Case 2 Case 3

Age, years 55 54 51
Pocket depth, um 230 200 200
Pupil size, mm

Photopic 3.49 4.38 5.38

Mesopic 4.14 5.81 7.09
UDVA

Preop 20/20 20/16 20/16

3 months 20/16 20/20 20/20
CDVA

Preop 20/16 20/16 20/16

3 months 20/16 20/16 20/16
UNVA

Preop J4 J6 J10

3 months 2 J4 J5
CNVA

Preop JI JI JI

3M JI ]I JI
MRSE, D

Preop -0.25 -0.50 0.00

3 months —-1.00 —-0.38 —-0.50

Abbreviations: CDVA, corrected distance visual acuity; CNVA, corrected near
visual acuity; D, diopter; IOL, intraocular lens; MRSE, manifest refraction spherical
equivalent; UDVA, uncorrected distance visual acuity; UNVA, uncorrected near
visual acuity.

The aim of the present study was to show the efficacy of
the KAMRA small-aperture intracorneal inlay in presbyopic
patients with prior refractive surgeries, which was one of the
exclusion factors in previous reports.’$10

The preoperative and postoperative assessment of patients
and surgical techniques is already described in our previ-
ous study.’ Patient satisfaction after surgery was estimated
from the patients’ satisfaction questionnaires, as was done

previously.®

Case |

A 55-year-old woman had presbyopia correction with inlay
implantation in her left eye. Her preoperative visual acuity
was evaluated using a Snellen chart for distance and Log-
MAR for near vision (which was converted to a Jaeger chart
thereafter). Preoperative spherical equivalent (SE) was —0.25
diopter (D); uncorrected distance visual acuity (UDVA)
and corrected distance visual acuity (CDVA) were 20/20
and 20/16, respectively; and uncorrected near visual acuity
(UNVA) and corrected near visual acuity (CNVA) were J4 and
J1, respectively. Corneal thickness was 603 wm. The patient
underwent a comprehensive preoperative examination.’
During surgery, the corneal pocket creation was done for
the KAMRA inlay implantation with a Crystal Line Femto
LDV (Ziemer Ophthalmic Systems AG, Port, Switzerland).

The KAMRA inlay implantation was done with a 230 um
pocket depth, not 200 wm as is usual, due to the presence of
603 um central corneal thickness. The inlay was carefully
placed in the pocket over the estimated line of sight based on
the midpoint of the first Purkinje image and the pupil center
with coaxial patient fixation.” Three-month results showed an
improvement in UNVA to J2, with even better outcomes for
UDVA, which improved to 20/16 (Table 1). SE was —1.0 D.
CDVA and CNVA remained stable during the follow-up
period. The patient did not report needing reading glasses
in any light conditions.

Case 2
A 54-year-old woman with a history of a LASIK procedure

that was done soon after her prior phakic IOL implanta-
tion surgery complained about her near vision. The patient
underwent a rigorous ophthalmic examination.” UDVA and
CDVA were both 20/16; UNVA and CNVA were J6 and J1,
respectively. SE was —0.5 D and pachymetry was 487 um.
During surgery, the corneal pocket formation was done for
her KAMRA inlay implantation with a Crystal Line Femto
LDV (Ziemer Ophthalmic Systems AG). The KAMRA inlay
was implanted using a pocket depth of 200 um. The inlay
was placed in the pocket the same way as has already been
described.” Three-month results showed an improvement
in UNVA to J4 with minimal change in UDVA, which was
20/20. SE was —0.38 D. CDVA and CNVA remained stable
during the follow-up period. Regarding patient satisfaction,
the patient complained of a slight worsening of her near
vision at night.

Case 3

A 51-year-old woman was a candidate for presbyopia treat-
ment by KAMRA inlay implantation surgery. One month

Figure | The phakic intraocular lens eye with implanted KAMRA inlay.
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KAMRA inlay in postphakic IOL surgery eyes

before inlay surgery, the patient underwent a LASIK pro-
cedure in order to correct the refractive error after her first
phakic IOL implantation procedure. The patient underwent
a comprehensive preoperative examination the same as the
other patients. SE just before inlay implantation surgery
was 0.00 D. UDVA and CDVA were both 20/16. UNVA
and CNVA were J10 and J1, respectively. Corneal thick-
ness was 494 um. The KAMRA inlay was implanted the
same way as with the case 2 patient at a depth of 200 um.
There was an improvement in UNVA at the 3-month
follow up, from J10 to J5. A minimal change in UDVA
was observed, but it was still 20/20 postoperatively. SE
was —0.5 D. CDVA and CNVA remained stable. At the
3-month follow-up the patient mentioned needing reading
glasses only occasionally.

Discussion

The KAMRA corneal inlay was used in this study. The
inlay’s polyvinylidene difluoride material incorporates
nanoparticles of carbon to make it opaque.’ This perme-
able material has a light transmission rate of 5%. The inlay
has a pseudorandom microperforation pattern consisting of
8,400 holes ranging in size from 5 um to 11 pm in diameter,
to allow water and nutrition flow. The inlay is 5 wm thin and
has a 3.8 mm total diameter and a 1.6 mm diameter central
aperture. There is no refractive power in the central aperture.’
The KAMRA inlay can be implanted under a flap or into an
intrastromal pocket, both created by a femtosecond laser.
All three patients of our study had corneal pocket formation
during the inlay implantation.

In the postphakic eye of case 1, the main point to mention
is that the KAMRA inlay implantation was with a 230 um
depth pocket due to 603 um central corneal thickness
appearing. The UNVA improved by two lines at 3 months
postoperatively in this patient. No need for reading glasses
was reported from this patient. In all presented cases, the
corneal inlay was implanted as per the normal post-LASIK
procedure using a pocket. We saw near vision improvement
in all patients with postphakic eyes. Only one patient (case 2)
reported some worsening of her near vision at night. The
reason for this may be the decreasing of the depth of focus
with a larger pupil diameter.

Figure 2 presents the UNVA change during the entire
follow-up period for all three cases.

Thus, based on our results, with improved near visual
acuity, minimum impact on UDVA, and the appearance of
clear corneas, with no opacities or changes in epitheliums,
we may consider that KAMRA inlay surgery in postphakic
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Figure 2 Changes in uncorrected near visual acuity in the eyes with the inlay during
3-month follow-up.
Abbreviations: PreOP, preoperative; W, week; M, month.

IOL patients appears to be safe. No changes in topography
images were observed.

Additionally, it should be noted that there are other
options for presbyopia corrections, such as intrastromal fem-
tosecond laser correction and mIOL. But we consider, based
on the reported study,'! that intrastromal femtosecond laser
correction has more impact on UDVA than does KAMRA
inlay. mIOL implantation might be another option for these
patients, but as the patients of our study did not have any cata-
ract formation, and knowing that cataract surgeries are not as
safely reversible as KAMRA inlay surgeries, the patients of
our study were not good candidates for mIOL surgery.

Conclusion

In summary, our case report study results suggest that the
implantation of a KAMRA corneal inlay may improve
monocular near visual acuity in presbyopic patients with a
history of a prior phakic IOL implantation surgery, based on
our short-term follow-up.

Disclosure
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