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Based on videos produced on behalf 
of LENSAR, Inc., following is the 
first in a series of articles highlight-
ing features of the LENSAR Laser 
System. The video may be found at 
Eyetube.net or by following the QR 
code found here. This installment explains why 
Kerry Assil, MD, of the Assil Eye Institute, believes the 
LENSAR Laser System will serve as a transformative plat-
form for surgeons performing cataract surgery—including 
in more complicated cases.

t he LENSAR Laser System (LENSAR, Inc.) is prov-
ing to be a powerful tool in the hands of anterior 
segment surgeons. According to Kerry Assil, MD, 

of the Assil Eye Institute in Beverly Hills, California, the 
system proves its worth in complex cases that are clas-
sically associated with variable and less predictable 
outcomes. In addition to a state-of-the-art docking 
system and precise delivery of laser pulses into the eye, 
the system features an imaging system that is unique in 
modern cataract surgery. It is the combination of these 
elements, Dr. Assil said, that will allow surgeons to have 
greater confidence that they can achieve excellent visual 
outcomes, even in eyes with previous intraocular or inci-
sional ocular surface surgeries.

CATARACT SURGERY IN EYES WITH PREVIOUS 
OCULAR SURGERY

Patients with a prior history of ocular surgery are tra-
ditionally a more challenging subset to manage when it 
comes time to remove a cataractous crystalline lens and 
insert an IOL. Previous incisional corneal surgery may 
hinder the surgeon’s view of the cataract and (more sig-
nificantly) limit his or her ability to accurately predict the 
refractive outcome. In the case of patients with previous 
vitrectomy or other retinal surgery, the absence of a hya-
loid face results in posterior capsular instability, and the 
posterior capsule may have even been weakened by the 
previous entry into the eye, thus increasing the chance 
for a capsular rupture, vitreous prolapse, or perhaps even 
dropped nuclear fragments.

Yet it was exactly these kinds of eyes that Dr. Assil 
decided to study and follow in a prospective fashion, 

because “we were interested in verifying if a femtosecond 
cataract platform could be efficient enough, powerful 
enough, and accurate enough to perform [in the pres-
ence of] preexisting corneal conditions” and in patients 
at high risk for retinal complications.

For the study, Dr. Assil followed 43 patients in two 
groups: one group (n = 33) consisted of patients with 
previous corneal surgery, such as RK or LASIK, patients 
with steep keratometry values, and one patient with 
both posthyperopic automated lamellar keratoplasty 
and astigmatic keratotomy. The second group (n = 10) 
included patients with myopic degeneration, postretinal 
detachment repair with vitrectomy and scleral buckle, 
postvitrectomy for repair of a retinal tear, and a patient 
with central retinal vein occlusion with cystoid macular 
edema who had received multiple intraocular injections.

“By studying the more challenging eyes, it helps to dif-
ferentiate whether or not the laser platform that we’re 
using, in this case, the LENSAR, may indeed serve as a 
step forward,” Dr. Assil said.

STUDY RESULTS
The study sought to understand both the safety of 

performing laser cataract surgery in these complex 
cases as well as the visual outcomes. Commenting on 
the entire cohort of patients, Dr. Assil noted that the 
LENSAR Laser System helped him achieve free-floating 
capsulorhexses and reduce the amount of ultrasound 
energy required to remove each of the cataracts. The 
surgeries were also assisted by intraoperative aberrom-
etry (Ora with VerifEye; WaveTec Vision) for refining the 
IOL power selection in real time. No patients required a 

Achieving the Refractive Target in Complex Cases  
With the LENSAR Laser System 
Patients with previous ocular surgery and those at high risk for retinal complications have 
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secondary procedure (ie, vitrectomy), and the primary 
procedure was uncomplicated in all cases.

Among patients with previous corneal surgery (Table 1), 
all were within ±0.50 D of the refractive target after 
3 months of follow-up—a finding that is unprecedented 
compared with currently reported data in the scientific 
literature.1 This results is likely attributable to the syner-
gistic benefits of both the LENSAR and Verifeye systems. 
The average logMAR uncorrected distance visual acuity in 
this group improved from 0.60 D ±0.52 D (20/80 Snellen 
acuity) before surgery to 0.13 D ±0.16 D at 3 months 
(around 20/25 Snellen equivalent), while the corrected 
distance visual acuity improved from 0.16 D ±0.27 D 
(20/25 Snellen) to 0.01 D ±0.07 D (around 20/20 Snellen).

Even patients at high risk for retinal complications 
(Table 2) demonstrated successful outcomes: All of 
these patients achieved at least 20/30 visual acuity, and 
in all cases, the final refractive outcome was in line with 
the intended target. In this group, the average logMAR 
uncorrected distance visual acuity improved from count 
fingers before surgery to 0.10 D ±0.04 D (20/25 Snellen) 
at 3 months, while the corrected distance visual acuity 
improved from 0.35 D ±0.22 D (around 20/40 Snellen) to 
0.02 D ±0.05 D (around 20/20 Snellen). At the 3-month 
follow-up visit, all patients were within 0.25 D ±0.22 D.

“What we learned from this,” Dr. Assil said, “is not only 
is the [LENSAR Laser] system efficient at making the sur-
gery easier for the surgeon and less likely to have intraop-
erative complications, it certainly leaves the eye ready for a 
more rapid rehabilitation and success at achieving the best 
corrected acuity outcomes.”

LENSAR’s SUPERIOR ONBOARD IMAGING
The results of the study indicate that the LENSAR Laser 

System helped Dr. Assil achieve predictable outcomes that 
outpace the current standard of care in eyes that previ-
ously challenged even the best cataract surgeons. “Based 
on our experience with treating complex eyes with the 
LENSAR system, there’s no doubt that the system renders 
an outcome of cataract surgery that is both safer for the 
patient and far less demanding of the surgeon,” he said.

Another feature of the LENSAR Laser System has 
Dr. Assil the most excited when looking to the future of 
cataract surgery. The LENSAR Laser System is equipped 
with a powerful imaging system capable of imaging the 
eye from multiple angles—in fact, it is the only cataract 
laser with a rotating camera designed specifically for this 
use (Figure). Thus, there may be opportunities for sur-
geons to develop their own topographic maps and there-
fore better understand where to place limbal relaxing and 
arcuate incisions.

The innovative imaging system of the LENSAR Laser 
System may also offer surgeons the capability to further 
refine IOL calculations through a more solid understand-
ing of individual patients’ anterior segment anatomy. 
Measurements of the exact volume of the crystalline 
lens and depth of the anterior chamber, for instance, will 
let the surgeon know precisely where the IOL will most 
likely settle after implantation. In addition to this being 
important for predicting the effective lens position, it may 
also affect the final IOL power selection. A patient with a 
deep anterior chamber, for example, may do better with a 
higher-powered lens that will support crisper vision after 
healing.

“This platform will be truly transformative for us over 
time, far beyond just a simple delivery of laser pulses into 
the eye,” Dr. Assil said. n

Kerry K. Assil, MD, is a specialist in cataract 
and refractive surgery at the Assil Eye Institute 
in Beverly Hills and Santa Monica, California. 
Dr. Assil is a paid consultant for LENSAR, Inc. 
Dr. Assil may be reached at (310) 453-8911; 
kerry2020@gmail.com.

1.  Ianchulev T, Hoffer KJ, Yoo SH, et al. Intraoperative refractive biometry for predicting intraocular lens power 
calculation after prior myopic refractive surgery. Ophthalmology. 2014;121(1):56-60.

Figure.  LENSAR’s rotating camera allows for anterior seg-

ment imaging and biometry at two angles at up to eight dif-

ferent positions, resulting in data capture that is accurately 

centered around the optical axis.
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