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Corneal inlays: 
Current and future 

designs
For refractive surgeons, having reliable alternatives for addressing the growing demands  

of the presbyopic population is important.

BY RICHARD L. LINDSTROM, MD

T
he presbyopic population is large and growing: it 
is expected to number 2.1 billion worldwide by 
2020.1 This group desires good uncorrected vision 
at all distances, without unnecessary risks or visual 

compromises. 
Current surgical interventions for presbyopia include 

corneal refractive surgery with a monovision or blended 
vision target and refractive lens exchange. Corneal refrac-
tive surgery may reduce distance acuity, stereopsis, contrast 
sensitivity, or quality of vision, and lens exchange prior 
to the development of significant cataracts is considered 
by many surgeons to be too invasive. In contrast, corneal 
inlays are additive, do not remove tissue, and preserve 
future options for presbyopic correction. Some inlays can 
be used in combination with other refractive and cataract 
procedures, and all are removable.

There are currently three different types of inlays in vari-
ous stages of development in the United States. 

REFRACTIVE OPTIC INLAYS
The Flexivue Microlens (Presbia) and the Icolens 

(Neoptics AG) both provide distance vision through a 
plano central zone that is surrounded by a ring of varying 
add power for near vision, similar to multifocal contact or 
intraocular lenses. The Flexivue is a transparent hydrogel 
implant with a 3-mm diameter that contains an ultraviolet 
light blocker. The inlay has a 0.15-mm opening in the cen-
ter to facilitate the flow of fluid and nutrients. The open-
ing is surrounded by a plano central zone and a refractive 
peripheral zone with add power from +1.25 to +3.50 D. 

Data presented at scientific meet-
ings have shown positive results in 
small cohorts, but the published 
literature is limited on the Flexivue. 
A prospective study of 47 emme-
tropes with the inlay implanted in a 
femtosecond laser-created corneal 
pocket in the nondominant eye found that uncorrected 
near visual acuity (UCNVA) was 20/32 or better in 75% of 
implanted eyes at 12 months.2 Although mean binocu-
lar uncorrected distance visual acuity (UCDVA) was not 
affected, there was a statistically significant decrease in 
mesopic and photopic contrast sensitivity at a number of 
spatial frequencies and an increase in higher-order aberra-
tions in the implanted eyes. Overall, patients’ satisfaction 
and level of spectacle independence were high.

The Icolens is based on a design similar to that of the 
Flexivue lens. There have been promising early reports at 
professional meetings from clinical trials in Europe.3 As yet, 
nothing about the Icolens has been published in the peer-
reviewed literature, however, and no clinical trials have 
begun in the United States.

CORNEAL RESHAPING INLAYS
The Raindrop Near Vision Inlay 

(ReVision Optics, Inc.) is a clear 
hydrogel lens with a very small 
diameter. Its hyperprolate shape is 
intended to reshape the anterior 
curvature of the cornea to enhance 
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near and intermediate vision via a multifocal effect. Data 
from a clinical trial of 18 hyperopic eyes implanted with 
the 2-mm inlay reflected an average UCNVA improve-
ment of more than 5 lines by 1 month after surgery, and 
78% of the implanted eyes achieved 20/20 UCNVA or 
better.4 Uncorrected intermediate visual acuity improved 
by an average of 4 lines, and mean UCDVA was 20/25. 
Another study combining the inlay with LASIK showed 
similarly positive results.5 This inlay is available in the 
European Union and is currently in a phase 3 clinical trial 
in the United States.

SMALL-APERTURE INLAYS
The Kamra Inlay (AcuFocus, Inc.) is a 5-µm–thick micro-

perforated, opaque disc that utilizes the principle of a 
small aperture to increase the eye’s depth of focus. The 
inlay is 3.8 mm in total diameter and has a central hole, 
or aperture, measuring 1.6 mm. Globally, nearly 20,000 of 
these inlays have been implanted to date. The device has 
CE Mark approval, and the company has submitted a com-
plete premarket approval to the FDA (Figures 1 and 2). 

Of all the inlays, the Kamra has the most published 
research available for review. Overall, 
the literature demonstrates that 
implantation of a small-aperture 
inlay results in a sustained improve-
ment in near and intermediate vision 
while maintaining good distance 
vision. Mean UCNVA in multiple 
studies was J1, with 96% to 97% of treated eyes seeing J3 
or better and no significant loss of binocular UCDVA.6,7 
A recent large study of 180 eyes implanted with the inlay 
and simultaneous LASIK surgery showed that the mean 
UCNVA improved by 7 lines in hyperopic eyes, 6 lines in 
emmetropic eyes, and 2 lines in myopic eyes 6 months 
after treatment. Intermediate acuity also improved, with 

91% of eyes seeing at least 20/32 or better. All patients had 
a binocular UCDVA of 20/20 or better. Patients’ overall 
level of satisfaction was high, and their dependence on 
reading glasses decreased.8

CONCLUSION
The presbyopic population is the fastest-growing 

demographic globally, and its members are extremely 
interested in spectacle-free vision. For refractive surgeons, 
having a reliable method for addressing this growing 
demand is important. Currently, there are no other effec-
tive options for presbyopes without the risks of intraocu-
lar surgery or visual compromises. Based on the clinical 
experience to date, the minimally invasive nature of cor-
neal inlays, and their removability, I believe this modality 
will play an ever-increasing role in our practices for the 
correction of presbyopia.  n 

None of the inlays mentioned herein is FDA approved.
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Figure 1.  The current and final design of the Kamra inlay is the 

sixth generation of the small-aperture optic inlay technology. 

The inlay is implanted monocularly in the nondominant eye.

Figure 2.  Intralase Kamra implantation.


