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CHICAGO — The recently finalized  
MACRA rule from the Centers for Medi-
care and Medicare Services may help oph-
thalmologists avoid penalties by shifting 
physician payments from a volume based 
payment program to a value based payment 
program, according to speakers here.

“MACRA has established, really, an en-
tirely new payment policy for physicians. 
They’re calling it a quality payment pro-
gram. In a nutshell, they’re paying for value 
rather than volume … The final rule has 

been pretty encourag-
ing in terms of what we 
believe is the ability for 
most of our members 
to avoid the penalties 
and perhaps achieve 
some of the bonuses in 
the program,” David G. 
Glasser, MD, associ-
ate secretary, American 

Academy of Ophthalmology Health Policy 
Committee, said at a press briefing at the 

American Academy of Ophthalmology 
meeting.

The new system, which was finalized on 
Friday, Oct. 14, will evaluate physicians on 
resource use, quality reporting, electronic 
health care usage and clinical practice im-
provement technologies. Ophthalmologists 
who are registered for and use AAO’s Intel-
ligent Research in Sight (IRIS) registry may 
find they can avoid any penalties through 
the new system and could possibly be  
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Ophthalmologists explore new  
and pending optical concepts for 
enhancing vision in presbyopic patients
Corneal inlays, or more specifically presbyopic inlays, 
are gaining traction as another viable option to im-
prove vision.

Over the past 18 months, the FDA has approved 
the first two of these inlays: the Kamra (AcuFocus) 
in April 2015 and the Raindrop (ReVision Optics) in 
June 2016.

Although the optical concepts of the inlays vary 
markedly, the outcomes are comparable and comple-
mentary to LASIK.

Kamra
The Kamra inlay “provides a broad continuous 

depth of focus and is relatively immune to the effects 
of progressive presbyopia, given its mechanism of ac-
tion — blocking unfocused peripheral rays of light,” 
Jay S. Pepose, MD, PhD, director of the Pepose Vi-
sion Institute in St. Louis, said. “The contrast sensi-
tivity remains excellent, and since there is minimal 
impact on distance vision, the loss of stereopsis as-
sociated with monovision is obviated.”

The small aperture Kamra inlay has a 1.6 mm The best candidates for the Kamra inlay are presbyopic emmetropic patients between 
the ages of 45 and 60 years who have reasonable expectations and corneas of at least 
500 µm, according to Jay S. Pepose, MD, PhD.
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Corneal inlays and LASIK together  
expand the presbyopia market to include wider age range

central aperture and a 3.8 mm diam-
eter and is 6 µm thick. It has 8,400 holes 
“to allow flow of oxygen and nutrients,” 
Pepose said. Furthermore, the inlay is 
carbon impregnated and made of poly-
vinylidene fluoride, “which is a highly 
biocompatible material used in IOL 
haptics.”

The best candidates for the inlay are 
emmetropic patients with reasonable 
expectations and corneas of 500 µm or 
greater who are presbyopic and between 
the ages of 45 and 60 years, according 
to Pepose.

“It is best to insert the Kamra in the 
non-dominant eye,” Pepose said. “The 
inlay is optimized if the preop refraction 
is close to –0.75 D in the non-dominant 
eye.”

A pocket of at least 40% corneal 
depth is created to insert the inlay. “Us-
ing line-spot laser settings of 4 × 4 or 
less optimizes the outcomes,” Pepose 
said.

Pepose, who was involved in the 
clinical trial of the Kamra, finds that his 
results since approval are similar: Dis-
tance vision averages 20/20, intermedi-
ate 20/25 and near 20/30, with patients 
gaining on average 3.5 lines of uncor-
rected near vision.

Pepose was a co-author of a multi-
center clinical study of the Kamra that 
appeared earlier this year in the Journal 
of Refractive Surgery. The study assessed 
contrast sensitivity in 507 patients with 
emmetropic presbyopia before and af-
ter implantation, and it concluded that  
postop contrast sensitivity was stable 
both monocularly and binocularly. Av-
erage contrast sensitivity also remained 
within the normative ranges.

“Postoperative contrast sensitivity 
was mildly reduced monocularly but 
not binocularly, and the ratio of area 
under logCS (log10 unit of contrast 
sensitivity) function comparing postop-
erative to preoperative values was above 
90% for all but one condition,” the study 
authors wrote.

Pepose was also a co-author of a 
2015 study in the American Journal of 
Ophthalmology that enlisted the same 

Kamra cohort of 507 patients, plus 
78 subjects randomized to an accom-
modating IOL or a multifocal IOL, for 
comparison of contrast sensitivity and 
through focus. The Kamra demonstrat-

ed better contrast sensitivity in the inlay 
eye compared with the two multifocals 
and better binocular contrast sensitivity 
compared with all three IOLs.

For uncorrected intermediate vision, 
the accommodating IOL was superior 
to the Kamra but worse in near vision. 
Conversely, the two multifocals were 
superior in near vision yet worse in in-
termediate vision compared with the 
Kamra.

Raindrop
“As with the Kamra inlay, we have 

had an extremely high success rate with 
the Raindrop in our clinical trials and in 
use outside the U.S., with about 95% of 
patients very satisfied with their result,” 
John A. Hovanesian, MD, FACS, OSN 
Cataract Surgery Section Editor, said. 
“With Raindrop, patients gain a fairly 
consistent ability to read without glasses 
and retain about 20/25 uncorrected dis-
tance vision in the treated eye.”

The Raindrop inlay is made of a hy-

drogel material, similar to the material 
of soft contact lenses.

“The inlay is currently approved to 
go under a corneal flap and soon to 
be approved to go in a corneal pocket, 
which steepens the central cornea in a 
fashion that creates a multifocal sur-
face, so patients can achieve near vi-
sion in an otherwise emmetropic eye,” 
Hovanesian said.

The best candidates for the perma-
nent Raindrop are mostly between the 
ages of 50 and 65 years and have healthy 
eyes with refraction between plano and 
roughly +0.75 D without significant 
astigmatism, according to Hovanesian. 
“Patients also need to have an adaptable 
personality type that can tolerate a de-
vice to help them read, primarily with 
one eye,” he said.

During the 5-minute procedure, a 

femtosecond laser is used to create the 
corneal flap, which is then lifted. Next, 
the inlay is placed, centered over the 
pupil, while the patient fixates on the 
device’s fixation light. “The flap is then 
carefully placed back in position, mak-
ing sure not to hydrate the flap in a way 
that would displace the device,” Hova-
nesian said.

In most cases, the procedure takes 
less time than LASIK because there is 
no laser ablation.

“Most patients have very little healing 
time or difficulty adjusting to their new 
vision,” Hovanesian said. “Many patients 
immediately gain reading vision.”

However, approximately 2% to 3% of 
Raindrop and Kamra inlays will need to 
be explanted due to dry eye or corneal 
inflammation, according to Hovanesian.

“Clinicians who follow inlay patients 
need to realize that it is typically a longer-
term follow-up period than LASIK,” he 
said. “In many cases, though, we can put 
patients on a mild steroid to control the 

“Most patients have very little healing time or difficulty 
adjusting to their new vision. Many patients immediately 
gain reading vision.” 
— JOHN A. HOVANESIAN, MD, FACS
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POINT / COUNTER

Under what circumstances would you consider 
the off-label combination of corneal inlay 
surgery and LASIK?

POINT

Two procedures in one setting
With the Kamra inlay, we have found the “sweet spot” for our happiest patients 

is a refractive error around –0.75 D. However, at least half of our 
presbyopic patients present with a refractive error significantly 
different from this value. In these cases, we have used LASIK to 
correct the refraction to this value.

Initially, we sequentially performed LASIK followed by 
implantation of the Kamra inlay about 1 month later. We achieved 
excellent results, but patients were dissatisfied with the longer 
healing process and having to undergo two procedures. Therefore, 
over the past 6 months, we have transitioned to combining LASIK 
with Kamra at the same surgical setting.

When combining the procedures, it is important to ensure that there is at least a 
100-µm separation between the LASIK flap and the inlay pocket. It is advisable to keep 
at least 250 µm between the inlay pocket and the endothelium. I typically create the 
LASIK flap at 110 µm and the Kamra pocket around 275 µm. I first dock temporally to 
create the pocket and then redock nasally to create the LASIK flap. After implantation 
of the Kamra inlay, I lift the flap to complete the LASIK procedure.

For our ametropic presbyopic patients, we perform LASIK alone in the dominant 
eye and combined LASIK/Kamra in the non-dominant eye. Patients are educated to 
expect excellent vision in the dominant eye the next day but a slower visual recovery in 
the non-dominant eye lasting up to 6 to 8 weeks. With this approach, we are achieving 
excellent results. Our patients are happy with both their uncorrected near and distance 
vision as well as being able to reach these outcomes with only one procedure.

Shamik Bafna, MD, is a cataract and refractive surgeon at Cleveland Eye Clinic. Disclosure: Bafna 
reports he is a consultant to AcuFocus.

COUNTER

LASIK before Kamra
The best candidates for a combined LASIK/inlay procedure are those who are 

presbyopic and for whom their distance correction is not in the “sweet spot” or final 
refractive error meant for that inlay.

What is beautiful about inlays is that you can either perform 
refractive correction and inlay placement at the same time or 
separate the two procedures — treat the refractive error now and 
place the inlay later. There is flexibility. Ideally, though, if I had a 
choice, I would do LASIK first.

We know that the Kamra inlay works best with a small amount 
of myopia (–0.5 D to –0.75 D) and that the inlay is more effective 
in a pocket than under a flap. Consequently, when we combine 
the Kamra with LASIK, we are dialing in a refractive correction that 
provides that small amount of myopia. We are also creating a pocket depth of 250 µm, 
or for a 110-µm flap, 130 µm under the flap. 

I know surgeons have had good luck doing this all at the same time. However, I 
have had more experience with first dialing in the –0.75 D with LASIK, and then 1 to 3 
months later coming back and doing the inlay in a pocket; or first doing the inlay in a 
pocket, and then returning to perform PRK over the inlay. However, you do not want to 
do LASIK over an inlay because femtosecond energy can negatively affect the material. 
But the excimer laser fine-tuned over the inlay works just great, like with PRK.

I encourage surgeons to perform combined LASIK/inlay procedures, in part because 
if you restrict your patients to those with corrective error that has already been 
optimized with an inlay, you are not going to do nearly the volume that you could. 
Still, sometimes after an inlay, refractive error changes slightly. So you need to be 
comfortable with handling refractive error both before and after an inlay to optimize 
the optics. I believe that the combined procedure will become increasingly popular.

Vance M. Thompson, MD, is an OSN Refractive Surgery Board Member. Disclosure: Thompson re-
ports he is a researcher and consultant to AcuFocus.

inflammation. Patients also tend to be 
highly motivated to retain the inlay be-
cause they desire the vision it provides.”

Hovanesian, who has personally im-
planted nearly 40 Raindrop inlays since 
2013 through continuing FDA studies, 
was a co-author of a 373-eye study of the 
Raindrop that appeared in the March is-
sue of Ophthalmology. “At 1 year, the ef-
fectiveness and safety of the inlay were 
very good,” he said.

Mechanisms of action
Jack T. Holladay, MD, MSEE, FACS, 

OSN Optics Section Editor, said the op-

tical concepts of the Kamra and Rain-
drop are totally different.

“The Kamra uses the pinhole effect, 
also called a small aperture optic, to im-
prove the intermediate and near vision,” 
Holladay said.

The Raindrop is 2 mm in diameter 
and shaped like a positive meniscus lens 
(convex-concave).

“The Raindrop works by increasing 
the central power of the cornea over the 
2 mm zone, so that when someone looks 
up close to read, the pupil becomes 
smaller and uses the added power,” Hol-
laday said.

Holladay, who is a fan of both cor-
neal inlays, said it has taken more than 
20 years for inlays to gain regulatory ap-
proval.

“The original ones had problems 
with material and location, and we did 
not have lasers to make flaps and pock-
ets,” he said. “These new devices are very 
successful in their ability to overcome 
earlier obstacles, including reversibility 
and removal in less than 5% of cases. In 
those cases where the devices were ex-
planted, patients return to their preop-
erative visual acuity, so they did not lose 
any lines of vision.”

 Overall, 95% of Kamra and Rain-
drop patients in FDA studies achieved 
near vision of better than 20/30, accord-
ing to Holladay. “Before surgery with-
out the corneal inlay, this value was less 
than 1%,” he said.

 Despite the different mechanisms 
of the Kamra and Raindrop, “they are 
certainly promising for long-term re-
sults and improving intermediate and 
near vision for patients that have good 
distance vision and are presbyopic,” 
Holladay said. “At this point, I do not 
think there is any evidence that one is 
better than the other. Both of them de-
serve consideration by both surgeons 
and patients.” He also feels the learning 
curves for the inlays are comparable and 

straightforward.
 Holladay said a corneal inlay is com-

plementary to LASIK in patients with 
presbyopia. “Although you need to have 
good distance vision in order for these 
inlays to work, it expands the market 
to include those people that are over 
age 40 and up to age 60,” he said. “Pre-
viously, presbyopic patients who had 
LASIK needed to have a refractive error 
— myopia or hyperopia — and required 
glasses afterward for reading.”

Corneal inlays, in contrast, target the 
presbyopic population that would oth-
erwise need reading glasses.

Flexivue Microlens
The Flexivue Microlens (Presbia) is a 

corneal inlay that received a CE mark in 
2009. Patient enrollment has been com-
pleted for an FDA phase 3 clinical trial.

“Patients seem to enjoy the near 
vision that it gives them,” Michael  
Gordon, MD, the assistant medical 
monitor for the FDA study, said. “There 
is very little, if any, biocompatibility is-
sues.”

From a clinical practice standpoint, 
Gordon believes the Flexivue would be 
an addition to options currently offered 
to presbyopes.

The 3.2 mm diameter refractive inlay 
has a 1.6 mm clear non-refractive area 
in the center, with a doughnut-shaped 
addition from 1.25 D to 3.25 D.

“The Flexivue is the only refractive 
inlay, unlike the Kamra or Raindrop 
inlay,” Gordon said. “Our inlay truly re-
fracts light differently to achieve a near 
focus and a far focus.”

The best candidates are typically 
those older than 40 years who do not 
have a significant amount of refractive 
error and are presbyopic, according to 
Gordon.

“It is actually very simple to insert the 
Microlens,” Gordon said. “You create a 

Vance M. 
Thompson

Shamik Bafna

“I think corneal inlays have a role in the clinical practice of 
ophthalmology and correcting presbyopia.”
— MICHAEL GORDON, MD

Cover story continues on page 12
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femtosecond pocket at about a depth of 
300 µm. Centration is very easy with an 
epithelial mark, either under the laser or 
a slit lamp. No specific instrumentation 
is needed for centration. The procedure 
normally takes me 5 minutes or less.”

The permanent inlay has been im-
planted by Gordon in about 70 patients 
over the past 2 years. “The efficacy has 
been great,” he said. “For the most part, 
our patients are not wearing reading glass-

es and they are very happy with the inlay.”
Gordon likes the fact that the power 

of the Flexivue can be changed. “You 
can put one power in when a patient 
is 40, then take it out, and put another 
power in when the patient is 48 or 50, 
at a time in the patient’s life when lens 
surgery makes more sense,” he said.

Four of Gordon’s inlays have been re-
moved due to patient unhappiness with 
night glare or reading distance. This is 
consistent with the explantation rate of 
other inlays.

“I think corneal inlays have a role in 
the clinical practice of ophthalmology and 
correcting presbyopia,” Gordon said. “It is 
an evolving area of extreme interest.”

IC-8 IOL
The IC-8 IOL (AcuFocus) is a stan-

dard one-piece hydrophobic acrylic lens 
that combines the benefits of IOL tech-
nology with the pinhole camera effect of 
the Kamra inlay.

The IOL received a CE mark in 2014, 
but the company has yet to begin the 
clinical trial for U.S. registration.

“The black pinhole disc is incor-
porated into the optic, with a cen-
tral opening of 1.36 mm,” Günther  
Grabner, MD, an OSN Europe Edition 
Board Member, said.

Grabner has implanted about three 
dozen lenses since 2012 and has seen 
excellent results. “Patients are very sat-
isfied,” he said. “There are basically no 
side effects and a large depth of focus is 
achieved.”

However, good centration with an 
intact anterior rhexis during routine 
cataract surgery “is a requirement for 
optimal function,” Grabner said.

The best candidates for the IC-8 IOL 
are cataract patients who desire an in-
creased depth of focus for personal 
computer and/or reading, while main-
taining excellent distance vision acu-
ity, according to Grabner. “Possibly the 
largest group that will profit from the 
technique will be monocularly pseudo-
phakic patients that request additional 
benefit in the second eye without side 
effects,” he said. “This IOL is always only 
implanted monocularly.”

Grabner was the lead author of a 
12-patient study of the IC-8 IOL that 

appeared in 2015 in the American Jour-
nal of Ophthalmology. Mean uncor-
rected distance, intermediate and near 
visual acuities improved significantly, 
from 0.42, 0.52 and 0.66 preoperatively, 
respectively, to 0.06, 0.07 and 0.11 at 1 
month. Vision remained stable at 1 year.

“At 12 months, 100%, 100% and 92% 
of patients achieved 20/32 or better 
binocularly for these three distances,” 
Grabner said. In addition, 100% of eyes 
maintained 20/40 or better visual acu-
ity over a range of +0.5 D to –1.5 D of 
defocus.

“The safety profile of the lens is also 
very good,” Grabner said. “I person-
ally have not explanted one single IOL 
of this type, and I am not aware of any 
other case of explantation.”

Grabner was also a co-author of a 
32-eye study implanted with the Kamra 
inlay that was published in 2015 in the 
Journal of Cataract and Refractive Sur-
gery. “We showed good long-term sta-
bility,” he said. “Targeting refraction of 
between –0.5 D to –0.75 D yields the 
best results.”

The study, which was started in Sep-
tember 2006 with an early technique and 
earlier-generation Kamra implant, found 
that at 5 years, 74.2% of patients had un-
corrected near visual acuity of 20/32 or 
better, 87.1% were 20/32 at intermediate 
range or better, and 93.5% were 20/20 or 
better at distance. Ten-year results will be 
reported in the near future.

“Overall, corneal inlays — after sev-
eral important surgical improvements 
and design changes — are an excellent 
option for corneal correction of presby-
opia,” Grabner said. “Still, precise sur-
gery is required. You also need to stick 
to the rules of implantation depth, laser 
settings, pocket technique, sequential 
surgery with other refractive procedures 
like LASIK, and adherence to postop-
erative prescriptions like steroids and 
lubricants.”

Thorough preop patient counseling 
to set realistic expectations is also im-
portant, Grabner said.

“There are a large number of patients 
between the age of 45 and 60 who are 
looking for a solution to presbyopia,” 
Pepose said. “Many do not want to con-
sider intraocular surgery, so corneal 
inlays are a good bridge until lens dys-
function progresses to where cataract 
surgery is indicated.”

Pepose said that the Raindrop may be 
more suited to patients who are slightly 
hyperopic, “whereas the Kamra has a 
sweet spot at –0.75 D, whether naturally 
occurring or post-LASIK.”

Between 1995 and 2000, “there was 
a fairly rapid uptake of LASIK,” Hova-
nesian said. “Corneal inlays need to 
go through the same process of public 
education and ophthalmic support of 
the technology to become popular like 
LASIK.”

Hovanesian believes that to some 
extent corneal inlays will replace mono-
vision for reading with LASIK because 

“inlays are better than monovision.” – by 
Bob Kronemyer 
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“Possibly the largest group that will profit from the 
technique will be monocularly pseudophakic patients that 
request additional benefit in the second eye without side 
effects.” 
—  GÜNTHER GRABNER, MD
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qualified to receive bonuses, David W. 
Parke II, MD, CEO 
of the American 
Academy of Oph-
thalmology, said at 
the briefing.

Ophthalmolo-
gists who use the 
IRIS registry can 
feed into the Merit- 
based Incentive 
Payment System’s (MIPS) quality re-
porting portion, clinical practice im-

provement portion and earn bonus 
points for the EHR (electronic health 
records) advancing care information 
portion through their participation in 
the registry, Parke said.

“The IRIS Registry, and the ben-
efits received from participation in 
this, should make a lot of ophthal-
mologist potentially be in the pool for 
a bonus, maybe a small bonus, but a 
bonus nonetheless,” Parke said. – by 
Robert Linnehan 

Disclosure: Parke reports he is the CEO of AAO 
and Glasser reports he is the associate secretary 
of AAO’s Health Policy Committee.
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