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Choose OZURDEX® (dexamethasone intravitreal implant)
0.7mg for suitable naïve DMO patients or those with
insufficient response to anti-VEGF.1 With a MOA shown
to inhibit multiple inflammatory processes, OZURDEX®
may help suitable DMO patients achieve real world visual
acuity gains with fewer injections vs anti-VEGF.1-5

IS IT TIME TO TREAD A DIFFERENT PATH?
Prescribing information and adverse events reporting information printed overleaf.
OZURDEX® is indicated for the treatment of adult patients with visual impairment due to diabetic macular oedema (DMO) who are pseudophakic or who are considered
insufficiently responsive to, or unsuitable for non-corticosteroid therapy.1
Real world evidence is collected outside of controlled clinical trials and has inherent limitations including a lesser ability to control for confounding factors.
1. OZURDEX®. Summary of Product Characteristics. Available at: [https://www.medicines.org.uk/emc/product/5654.] (accessed: January 2022). 2. Boyer D et al. Ophthalmology
2014; 121(10):1904-14. 3. Kodjikian A et al. 2018. https://doi.org/10.1155/2018/8289253. 4. EYLEA®. Summary of Product Characteristics. Available at: [https://www.medicines.org.uk/
emc/product/2879.] (accessed: January 2022). 5. LUCENTIS®. Summary of Product Characteristics. Available at: [https://www.medicines.org.uk/emc/product/307] (January 2022).
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OZURDEX® (Dexamethasone 700 micrograms intravitreal implant in applicator)
Abbreviated Prescribing Information. Presentation: Intravitreal implant in applicator.
One implant contains 700 micrograms of dexamethasone. Disposable injection device,
containing a rod-shaped implant which is not visible. The implant is approximately 0.46
mm in diameter and 6 mm in length. Indications: Treatment of adult patients: with
macular oedema following either Branch Retinal Vein Occlusion (BRVO) or Central Retinal
Vein Occlusion (CRVO), inflammation of the posterior segment of the eye presenting as
non-infectious uveitis and visual impairment due to diabetic macular oedema (DMO) who
are pseudophakic or who are considered insufficiently responsive to, or unsuitable for
non-corticosteroid therapy. Dosage and Administration: Please refer to the Summary
of Product Characteristics before prescribing for full information. OZURDEX must be
administered by a qualified ophthalmologist experienced in intravitreal injections. The
recommended dose is one OZURDEX implant to be administered intra-vitreally to the
affected eye. Administration to both eyes concurrently is not recommended. Repeat
doses should be considered when a patient experiences a response to treatment followed
subsequently by a loss in visual acuity and in the physician’s opinion may benefit from
retreatment without being exposed to significant risk. Patients who experience and
retain improved vision should not be retreated. Patients who experience a deterioration
in vision, which is not slowed by OZURDEX, should not be retreated. In RVO and uveitis
there is only very limited information on repeat dosing intervals less than 6 months.
There is currently no experience of repeat administrations in posterior segment noninfectious uveitis or beyond 2 implants in Retinal Vein Occlusion. In DMO there is no
experience of repeat administration beyond 7 implants. Patients should be monitored
following the injection to permit early treatment if an infection or increased intraocular
pressure occurs. Single-use intravitreal implant in applicator for intravitreal use only.
The intravitreal injection procedure should be carried out under controlled aseptic
conditions as described in the Summary of Product Characteristics. The patient should
be instructed to self-administer broad spectrum antimicrobial drops daily for 3 days
before and after each injection. Contraindications: Hypersensitivity to the active
substance or to any of the excipients. Active or suspected ocular or periocular infection
including most viral diseases of the cornea and conjunctiva, including active epithelial
herpes simplex keratitis (dendritic keratitis), vaccinia, varicella, mycobacterial infections,
and fungal diseases. Advanced glaucoma which cannot be adequately controlled by
medicinal products alone. Aphakic eyes with ruptured posterior lens capsule. Eyes with
Anterior Chamber Intraocular Lens (ACIOL), iris or transscleral fixated intraocular lens
and ruptured posterior lens capsule. Warnings/Precautions: Intravitreous injections,
including OZURDEX can be associated with endophthalmitis, intraocular inflammation,
increased intraocular pressure and retinal detachment. Proper aseptic injection techniques
must always be used. Patients should be monitored following the injection to permit
early treatment if an infection or increased intraocular pressure occurs. Monitoring may
consist of a check for perfusion of the optic nerve head immediately after the injection,
tonometry within 30 minutes following the injection, and biomicroscopy between two
and seven days following the injection. Patients must be instructed to report any symptoms
suggestive of endophthalmitis or any of the above mentioned events without delay. All
patients with posterior capsule tear, such as those with a posterior lens (e.g. due to
cataract surgery), and/or those who have an iris opening to the vitreous cavity (e.g. due
to iridectomy) with or without a history of vitrectomy, are at risk of implant migration
into the anterior chamber. Implant migration to the anterior chamber may lead to corneal
oedema. Persistent severe corneal oedema could progress to the need for corneal
transplantation. Other than those patients contraindicated where OZURDEX should not
be used, OZURDEX should be used with caution and only following a careful risk benefit
assessment. These patients should be closely monitored to allow for early diagnosis and
management of device migration. Use of corticosteroids, including OZURDEX, may induce

cataracts (including posterior subcapsular cataracts), increased IOP, steroid induced
glaucoma and may result in secondary ocular infections. The rise in IOP is normally
manageable with IOP lowering medication. Corticosteroids should be used cautiously in
patients with a history of ocular herpes simplex and not be used in active ocular herpes
simplex. OZURDEX is not recommended in patients with macular oedema secondary to
RVO with significant retinal ischemia. OZURDEX should be used with caution in patients
taking anti-coagulant or anti-platelet medicinal products. OZURDEX administration to
both eyes concurrently is not recommended. Visual disturbance may be reported with
systemic and topical corticosteroid use. If a patient presents with symptoms such as
blurred vision or other visual disturbances, consider evaluating for possible causes which
may include cataract, glaucoma or rare diseases such as central serous chorioretinopathy
(CSCR) which have been reported after use of systemic and topical corticosteroids.
Interactions: No interaction studies have been performed. Systemic absorption is
minimal and no interactions are anticipated. Pregnancy: There are no adequate data
from the use of intravitreally administered dexamethasone in pregnant women. OZURDEX
is not recommended during pregnancy unless the potential benefit justifies the potential
risk to the foetus. Lactation: Dexamethasone is excreted in breast milk. No effects on
the child are anticipated due to the route of administration and the resulting systemic
levels. However OZURDEX is not recommended during breast-feeding unless clearly
necessary. Driving/Use of Machines: Patients may experience temporarily reduced
vision after receiving OZURDEX by intravitreal injection. They should not drive or use
machines until this has resolved. Adverse Effects: In clinical trials the most frequently
reported adverse events were increased intraocular pressure (IOP), cataract and
conjunctival haemorrhage*. Increased IOP with OZURDEX peaked at day 60 and returned
to baseline levels by day 180. The majority of elevations of IOP either did not require
treatment or were managed with the temporary use of topical IOP-lowering medicinal
products. 1% of patients (4/347 in DMO and 3/421 in RVO) had surgical procedures in the
study eye for the treatment of IOP elevation. The following adverse events were reported:
Very Common (≥ 1/10): IOP increased, cataract, conjunctival haemorrhage*. Common
(≥1/100 to <1/10): headache, ocular hypertension, cataract subcapsular, vitreous
haemorrhage*, visual acuity reduced*, visual impairment/disturbance, vitreous
detachment*, vitreous floaters*, vitreous opacities*, blepharitis, eye pain*, photopsia*,
conjunctival oedema*, conjunctival hyperaemia. Uncommon (≥1/1,000 to <1/100): migraine,
necrotizing retinitis, endophthalmitis*, glaucoma, retinal detachment*, retinal tear*,
hypotony of the eye*, anterior chamber inflammation*, anterior chamber cells/flares*,
abnormal sensation in eye*, eyelids pruritus, scleral hyperaemia*, device dislocation*
(migration of implant) with or without corneal oedema , complication of device insertion
resulting in ocular tissue injury* (implant misplacement). (*Adverse reactions considered
to be related to the intravitreous injection procedure rather than the dexamethasone
implant). Please refer to Summary of Product Characteristics for full information on side
effects. Basic NHS Price: £870 (ex VAT) per pack containing 1 implant. Marketing
Authorisation Number: EU/1/10/638/001. Marketing Authorisation Holder: Allergan
Pharmaceuticals Ireland, Castlebar Road, Westport, Co. Mayo, Ireland. Legal Category:
POM. Date of Preparation: May 2019.
Adverse events should be reported. Reporting forms and information can
be found at https://yellowcard.mhra.gov.uk/ Adverse events should also be
reported to Allergan Ltd. UK_Medinfo@allergan.com or 01628 494026.
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Eye drop may protect retina
from glaucomatous damage

Advancing
canaloplasty
to the next level.
iTrack ™ Advance builds on the success and clinically
proven effectiveness of iTrack™.1 Comprising an ergonomic,
easy-to-use handheld injector, custom-designed cannula
and illuminated microcatheter, iTrack ™ Advance puts the
proven combination of viscodilation and catheterization1
more neatly in your hands.
Learn more at iTrack-Advance.com
1. Gallardo MJ. 36-month effectiveness of ab-interno canaloplasty standalone versus
combined with cataract surgery for the treatment of open-angle glaucoma. Ophthalmol
Glaucoma. 2022 Feb 17:S2589-4196(22)00025-4.
The iTrack™ Advance has been cleared for the indication of fluid infusion and aspiration
during surgery, and for catheterization and viscodilation of Schlemm’s canal to reduce
intraocular pressure in adult patients with open-angle glaucoma.
iTrack™ Advance has a CE Mark (Conformité Européenne) for the treatment of open-angle
glaucoma. iTrack™ Advance is not available for use or sale in the USA. For more information
on indications and safety information, visit iTrack-Advance.com
© 2022, Nova Eye Medical Limited. E&OE. Track™ is a trademark of Nova Eye Medical Ltd.

A D V A N C E

editorial board
OCTOBER, 2022 • VOL. 18, NO. 8

CUTTING-EDGE ADVANCEMENTS

MISSION STATEMENT: Ophthalmology Times Europe® is the independent source
for current developments and best practices in European ophthalmology. It is the balanced and unbiased forum for ophthalmologists to communicate practical experience,
clinical knowledge, discoveries and applications, thereby promoting improvements to
medical practice and patient health.

content
Vice President, Content
Alexandra Ward, MA
AWard@mjhlifesciences.com

Group Editorial Director
Sheryl Stevenson

SStevenson@mjhlifesciences.com

Editor
Caroline Richards

CRichards@mjhlifesciences.com

Editor - Digital
Emily Kaiser
Creative Director
Robert McGarr
Art Director
Jennifer Toomey
Graphic Designer
Tori Reibenstein

Jorge L. Alió, MD, PhD

Instituto Oftalmologico de Alicante,
Alicante, Spain

Winfried Amoaku

University Hospital, Queen’s Medical
Centre, Nottingham, UK

Gerd Auffarth, MD

University of Heidelberg, Germany

publishing / advertising
European Sales Manager
James Tate
JTate@mjhlifesciences.com
Tel: +44 (0) 2392 356 075

Albert Augustin, MD

Vice President, Sales
John Hydrusko

Klinikum Karlsruhe,
Karlsruhe, Germany

JHydrusko@mjhlifesciences.com
Tel: +1 908 839 2065

Rafael Barraquer, MD

Institut Universitari Barraquer and
Centro de Oftalmología Barraquer,
Barcelona, Spain

corporate
President & CEO
Mike Hennessy, Jr
Chief Financial Officer
Neil Glasser, CPA/CFE
Chief Operating Officer
Michael Ball
Chief Marketing Officer
Brett Melillo
Executive Vice President,

Senior Vice President,
Content
Silas Inman
Vice President,
Human Resources
& Administration
Shari Lundenberg
Vice President,
Mergers & Acquisitions
Eyecare Ambassador Strategies Chris Hennessy
Executive Creative Director
Jack Lepping
Jeff Brown
Executive Vice President,
Global Medical Affairs and
Corporate Development
Joe Petroziello

Christophe Baudouin, MD

Quinze-Vingts National Ophthalmology
Hospital,
Paris, France

Johan Blanckaert, MD
Eye & Refractive Centre,
Ieper, Belgium

Burkhard Dick, MD

Center for Vision Science, Ruhr University Eye Hospital,
Bochum, Germany

Martin Dirisamer, MD, PhD
Ludwig-Maximilians-University of
Munich, Munich, Germany

F O U N D ER
Mike Hennessy Sr
1960-2021

Paolo Fazio, MD

Centro Catanese di Medicina e Chirurgia (CCHC), Catania, Italy

MMH Info: MMHInfo@mmhgroup.com

Alessandro Franchini, MD

Tel. +44 (0) 151 705 7601

University of Florence, Eye Institute
- Azienda Ospedaliera Careggi,
Florence, Italy

Frank Goes, MD

Goes Eye Centre, Left Bank, Antwerp,
Belgium

Manuscripts: All submissions will be handled with reasonable care, but the publisher assumes no
responsibility for safety of artwork, photographs or manuscripts. Every precaution is taken to ensure
accuracy, but the publisher cannot accept responsibility for the accuracy of information supplied
herein or for any opinion expressed.
Subscriptions:
Ophthalmology Times Europe is free to qualified subscribers in Europe.
To apply for a free subscription, or to change your name or address, go to europe.
ophthalmologytimes.com, click on Subscribe, & follow the prompts.
To cancel your subscription or to order back issues, please email your request to MMHInfo@
mmhgroup.com, putting OTE in the subject line. Please quote your subscription number if you have it.
Copyright 2022 Multimedia Medical LLC (UK) all rights reserved.
No part of this publication may be reproduced in any material form (including photocopying or
storing it in any medium by electronic means and whether or not transiently or incidentally to
some other use of this publication) without the written permission of the copyright owner except
in accordance with the provisions of the Copyright, Designs & Patents Act (UK) 1988 or under the
terms of a licence issued by the Copyright Licensing Agency, 90 Tottenham Court Road, London
W1P 0LP, UK. Ophthalmology Times Europe (ISSN 1753-3066) and the logo appearing on the
cover of this magazine are registered trademarks of MJH Life Sciences. Applications for the copyright
owner’s permission to reproduce any part of this publication should be forwarded in writing to
Permissions Dept, MMH Info: MMHInfo@mmhgroup.com. Warning: The doing of
an unauthorized act in relation to a copyright work may result in both a civil claim
for damages and criminal prosecution.

europe.OphthalmologyTimes.com

Farhad Hafezi, MD, PhD
ELZA Institute AG,
Zurich, Switzerland

Gábor Holló, MD, PhD, DSc

1st University Department of
Ophthalmology, AHEPA Hospital,
Thessaloniki, Greece

Mariya Moosajee, MBBS, BSc,
PhD, FRCOphth
Moorfields Eye Hospital and Great
Ormond Street Hospital for Children

Tunde Peto, MD, PhD,
FRCOphth
Queen’s University Belfast,
Belfast, Northern Ireland

Norbert Pfeiffer, MD

University of Mainz, Mainz, Germany

Roberto Pinelli, MD

Switzerland Eye Research Institute
Lugano, Switzerland

David P. Piñero, PhD
University of Alicante,
Alicante, Spain

Matteo Piovella, MD

C.M.A. srl Centro Microchirurgia
Ambulatoriale, Monza, Italy

Herbert A. Reitsamer, MD

Paracelsus University Salzburg, SALK
University Eye Clinic,
Salzburg, Austria

Theo Seiler, MD

Institut für Refraktive & Ophthalmo-Chirurgie (IROC) and University of
Zurich, Zurich, Switzerland

Tarek Shaarawy, MD
University of Geneva,
Geneva, Switzerland

Sunil Shah, FRCOphth,
FRCSEd, FBCLA

Birmingham and Midland Eye Centre,
Midland Eye Institute, Solihull, UK

David Spalton, MD

St Thomas’ Hospital & King Edward
VII’s Hospital, London, UK

Einar Stéfansson, MD, PhD

Semmelweis University,
Budapest, Hungary

University of Iceland,
National University Hospital,
Reykjavik, Iceland

Vikentia Katsanevaki, MD

John Thygesen, MD

Vardinogiannion Eye Institute, University of Crete, Greece

Copenhagen University Hospital
Glostrup, Glostrup, Denmark

Omid Kermani, MD

Carlos Vergés, MD, PhD

Hans-Reinhard Koch, MD

Paolo Vinciguerra, MD

Augenklinik am Neumarkt,
Augenlaserzentrum Köln, Germany
Hochkreuz Augenklinik,
Bonn, Germany

3

Anastasios G.P. Konstas, MD,
PhD

C.I.M.A. Universidad Politécnica de
Cataluña, Barcelona, Spain
Istituto Clinico Humanitas, Rozzano,
Milan, Italy

october 2022

in this issue
issue feature:

Next-generation IOL technologies
7 Considerations when using IOLs in patients
with complex corneas

retina
10 Interim global survey analysis reveals

opportunities to improve patient
outcomes in DMO and DR
12 Effect of drusen and atrophy on
automated segmentation in OCT images
14 AI and teleophthalmology appear
comparable to in-person DR diagnoses
15 BEHOLD Phase 2 trial: UBX 1325
fetches positive interim data

16

from
the cover

paediatrics
22 Knowing when to refer young patients
to ocular genetics programmes

20

glaucoma
24 Eye drop that reaches posterior ocular
tissues could protect retinal cells

gene therapy
26 Optogenetics approach could restore

visual function in retinitis pigmentosa

cornea
28 Driving practice growth by moving

32

into aesthetics

30 Scleral lens technology and keratoconus:

A life-changing option for patients
32 Tried and tested therapeutic options for
meibomian gland dysfunction

“

focal points
16 Seeing is believing … And hearing
20 Pearls for minimally invasive strabismus surgery

—READ FULL STORY ON PAGE 24

LIKE WHAT YOU’RE SEEING?

Subscribe for practical tips
& valuable resources
OCTOBER 2022

4

follow us:

Cutting-edge Advancements

Cover image: kran77@Adobe Stock

A therapy that protects the
RGCs from damage was just a
dream until the advent of this
novel approach.

An enhanced
monofocal IOL
delivering >1.5D
of high quality
natural vision

NEW

Toric now

AVAILABLE

RayOne EMV & EMV Toric offers:
• Increased range of focus: >1.5D1,4 with an emmetropic target.
• High quality natural vision: Truly non-diffractive IOL with
monofocals levels of contrast sensitivity1, dysphotopsia2 and
high levels of patient satisfaction.3
• Optimised for monovision: Positive SA design provides a more
natural range of vision with a smoother transition between
distance and near eyes.2,4

See what your peers are saying. www.rayner.com/Peer2Peer
MADE IN UK

1. Ferreira T. et al. Clinical outcomes comparison EMV vs. Eyhance, Symfony, Vivity. Presented at Winter ESCRS 2022.
2. RayOne EMV: First Clinical Results, Rayner. Oct 2020. 3. Rayner RayPRO, data on file. 4. Rayner, data on file.
©2022 Rayner, all rights reserved. Rayner and RayOne are proprietary marks of Rayner.
All other trademarks are property of their respective owners. Rayner, 10 Dominion Way,
Worthing, West Sussex, BN14 8AQ. Registered in England: 615539. EC 2022-196 08/22
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Considerations when using IOLs in patients with

complex corneas

Non-diffractive lenses offer alternative in post-corneal refractive surgery cases

maxsim@stock.adobe.com

By Dr Basak Bostanci

Patients are increasingly expressing
their desire for spectacle independence
after cataract surgery, especially those
who have previously received corneal
refractive laser procedures for vision
correction. Even with adequate preparation using tools such as the Barrett
True-K formula, Haigis-L calculator,
Shammas-PL formula or the Masket
Method to calculate post-refractive
surgery IOL power, residual refractive
errors continue to be common.
A history of LASIK and other corneal
refractive surgery (CRS) procedures
means that the patient will often present with an altered corneal curvature
that may include complications such as
dry eye and other ocular surface issues,
making diffractive multifocal IOLs
designed for spectacle independence
an unsatisfactory option in most
cases. Also, most trifocal IOL
options are diffractive,
which will result in
a loss of contrast
sensitivity that
will likely fail
to meet the
patient’s expectation.
Attempting
a trifocal IOL
implantation in such
patients, with
their corneal
and tear film
changes, may

europe.OphthalmologyTimes.com

7

increase dysphotopic problems and
worsen existing distance visual acuity.
In addition, this patient group is more
likely to have postoperative refractive
errors, and the satisfaction with their
visual results is likely to be seriously
reduced, if emmetropia is not achieved.
In my efforts to find a solution for
these patients, I have discovered that
non-diffractive extended depth-of-focus
(EDOF) lenses, including the RayOne
EMV (Rayner), may offer an alternative
in challenging post-CRS cases, especially for patients who desire greater
spectacle independence without
impacting a high degree of baseline
distance vision.
In my experience, the RayOne EMV
is a good option in such cases because
of its higher tolerance to residual refractive errors and ocular surface disorders.
With this lens, it is possible to slightly
increase the patient’s central positive
spherical aberration in a controlled
way that neutralises at the periphery
of the optic. This reduces the possibility of outcomes such as poor night
vision resulting from dysphotopsia and,
additionally, makes the lens tolerant to
small degrees of decentration.
For these and other reasons, I now
consider this IOL the best option in
my patients with a history of corneal
refractive surgery. In fact, I find myself
using non-diffractive EDOF lenses in
most of my standard cases that require
a monofocal option. When reviewing
IOL options with these patients, I first

October 2022
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explain the nature of their ocular
challenges, and then communicate
as to why a trifocal IOL is not a
satisfactory option.
I am especially careful to
address their desire for spectacle
independence. I explain that their
outcomes with a trifocal IOL may
involve the need for spectacles due
to refractive surprises and the increased risk of dry eye which may
make them vulnerable to dysphotopic problems which are common
with diffractive lenses.
I aim for a goal of mini or
modest monovision with RayOne
EMV with -0.75 D to -1.0 D offset,
and my patients achieve excellent
functional vision, remaining independent from spectacles for most
of their daily activities, depending
on their habits such as reading on
screens or small print books.

FIGURE. Topographic map of patient in Case 1.

(Image courtesy of Dr Basak Bostanci)

I will now describe two patients in
a case series of those who have received the RayOne EMV, reviewing
baseline ocular health and corneal
refractive procedure history, patient
expectations with IOL implantation, important considerations and
initial outcomes.

disturbances, while enabling clear
near/intermediate vision needed
for his daily work.
His postoperative vision
increased to 1.0 D in the dominant eye (OS) and to 0.8 D in the
non-dominant eye (OD), which was
planned with a target refraction of
-0.75 D (see Figure). Our patient
stated that he did not need glasses
in his day-to-day life, and he did
not request glasses for near vision.

Case 1

Case 2

A 55-year-old male dentist previously received bilateral Supracor
treatment to address presbyopia.
He stated that he travels 60 km on
a motorcycle between his workplace and home every day.
The patient’s preoperative vision
level was 0.3–0.4 D (30–40%), and
he had nuclear cataracts in both
eyes. The goal for this patient was
to avoid creating night-time visual

A 60-year-old female who had
LASIK surgery for astigmatism in
both eyes presented with posterior
subcapsular cataracts. Our patient,
who has type 2 diabetes, stated
that she had been receiving cyclosporine treatment for dry eyes for
6 years.
Considering the dry eye, corneal
refractive laser history, and her
metabolic state, which is likely to

Patient cases
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result in diabetic retinopathy in
the future, IOL implantation with
mini-monovision was planned.
The visual acuity of the right eye,
which had a preoperative vision
of 0.2 D, increased to 0.8 D after
the operation, and the left eye,
with a planned target refraction
of -0.75 D and a preoperative
vision of 0.3 D, increased to 0.6.
Bilateral visual acuity was 0.9 D.
Reading glasses with +1.50/+1.00 D
power were prescribed for reading
small print.
Basak Bostanci, MD, FEBO
E: drbbostanci@gmail.com

Dr Bostanci is an associate professor
at Medicana International,
Istanbul, Turkey. She is
a speaker for Rayner
as well as several
other companies:
Bausch+Lomb, Alcon
contact lens, Abbvie,
Johnson and Johnson,
Espansione and VSY.
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Interim global survey analysis
reveals opportunities to improve
patient outcomes in DMO and DR
Data highlight need for educational materials and training resources

By Caroline Richards;
Reviewed by
Prof. Anat Loewenstein

If left untreated, diabetic macular oedema (DMO) and diabetic
retinopathy (DR) can lead to severe
visual impairment. It is therefore
imperative to understand the challenges clinicians and their patients
routinely encounter in the management of these conditions, according to Prof. Anat Loewenstein,
who spoke in a “Late Breakings”
Session at the European Society
of Retinal Specialists (EURETINA)
nd
Meeting on 2 September 2022 in
Hamburg, Germany.
Prof. Loewenstein is based at
the Department of Ophthalmology,
Tel Aviv Medical Center, Tel Aviv
University, Tel Aviv, Israel. She is
co-chair of the Bayer-sponsored
Barometer Programme, which
is conducting a global survey of
patients, physicians and clinic staff
to identify these challenges, and the
opportunities to improve outcomes
for patients. This interim analysis included data from 16 countries across
North America, South America,
Europe, Africa, the Middle East and
the Asia-Pacific region (see Figure).
Patients were asked to complete
an anonymous questionnaire which
delved into their experiences with
obtaining a diagnosis, attending appointments and receiving treatment.

october 2022

Their personal characteristics were
collected and they were asked about
opportunities where they felt better
support could have been provided.
In addition, patients with DMO
were asked about their adherence
to treatment. Physicians and clinic
staff were asked to complete similar
questionnaires and the two types of
responses were compared in order
to obtain an idea as to where the
patient and clinician experiences
converged or diverged.
In total, 2,546 surveys were
completed in the interim analysis,
comprising 275 providers (those
administering and/or prescribing
anti-VEGF treatment), 558 clinic staff
(those interacting with patients but
not administering or prescribing
anti-VEGF treatment), 1,073 patients
with DMO and 640 patients with DR.
Within the analysis, no statistical comparisons were planned
or performed, and the data was
reported descriptively. Differences
between responses of adherent
and non-adherent DMO patients
were determined by subtracting the
percentage of non-adherent patients
from the percentage of adherent
patients answering each possible
response of any individual question
on the survey.

Lack of understanding
According to Prof. Loewenstein, the
results showed that patients did not
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feel they had sufficient information
to help them understand their
treatment or their disease. More
than half (55%) of DMO patients
did not know how many more
treatments they would have in
the following 12 months and 50%
did not know how long treatment
would last. In contrast, 85% of providers reported always or regularly
discussing how long treatment
might be required for, highlighting
a potential disconnect in physician-patient communication.

More than half of DMO
patients did not know how
many more treatments
they would have in the
following 12 months.
A similar proportion (41%) of
patients with DR reported not receiving any information about what
to expect with their treatment and
this aligned with 53% of DMO/DR
providers stating that their clinic
did not have sufficient educational
material to give to patients regarding
their condition or what to expect
from treatment. Most patients with
DMO, DMO/DR providers and clinic
staff (65%, 85% and 89%, respectively) said that they felt it was either
extremely or very important to have
better educational material available.
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The Global Survey - Interim data cut

The Global Survey – Interim data cut
Germany

Portugal

Greece
Russia

Canada

Turkey

Kuwait

Mexico

Colombia
China

Of ~80 clinics in 24 countries enrolled to date,
37 clinics in 16 countries were included in
this interim analysis
Brazil

Indonesia

Australia

Ghana

Ethiopia

India

Enrolled is defined as clinics that have agreed to participate but may not yet be in a contracted status; the final number of clinics may vary at the end of research.

FIGURE. Countries included in the interim analysis of the survey.
(Image courtesy of The Barometer Programme, which is sponsored by Bayer)

When analysing the differences
between adherent and non-adherent
patients, the survey found that compared with non-adherent patients,
adherent patients found travelling to
the clinic easier; did not consider the
number of appointments for DMO to
be overly burdensome; felt that their
physician understood the challenges of managing their condition
and gave them enough time to ask
questions; and felt more comfortable
talking to their doctor about their
condition and asking for support to
help manage it.
From the clinician questionnaires,
it became apparent that only 26%
of providers and 20% of clinic staff
considered themselves to be fully
trained in how to avoid jargon when
speaking with patients; 29% and
37%, respectively, said that they
would like to receive better training
in this area.
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Only 40% of providers considered
themselves trained to an expert
level in using anti-VEGF treatment
and just 15% considered themselves
experts on the contraindications
of anti-diabetic medicines. Finally,
43% of providers rarely or never discussed where to find more information on DMO/DR or support services
associated with the conditions.
Prof. Loewenstein concluded
by stating that this survey is the
largest such initiative undertaken to
gather unique insights from multiple
perspectives on the challenges and
opportunities for managing both
conditions, and highlighted the need
for accessible educational materials
for patients to improve access to
information, education and guidance.
In addition, there is a need for
training resources on DMO/DR for
clinicians in order to help them
to better communicate with their
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patients. Prof. Loewenstein said:
“Gaining perspectives from patients
and clinicians alike will support
identifying barriers and possible
opportunities to optimise care,
hopefully informing and shaping
practice and policy not only at a
global level, but at national and
clinic levels too.”
She added that with survey
submission drawing to a close,
the primary analysis of the survey
planned for 2023 is anticipated to
provide much more detailed and
systemic information which should
help to improve the treatment process and outcomes for patients and
inform clinical guidelines.
Anat Loewenstein, MD
E: anatl@tlvmc.gov.il

Prof. Loewenstein is a consultant to Allergan, Bayer, Beyeonics, Forsight Labs,
Notal Vision, Novartis and Roche.
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Effect of drusen and atrophy on
automated segmentation in OCT images
Changes due to AMD can impair accurate measurement of the inner macular

By Lynda Charters;
Reviewed by Leila Chew

Alterations of the outer retinal layers
from age-related macular degeneration
(AMD) can interfere with the automated
segmentation of the individual retinal
layer thicknesses with macular optical coherence tomography (OCT), the
standard technology used to evaluate
the central retinal ganglion cells for
glaucoma. This finding was reported by
Leila Chew and her colleagues. Ms Chew
is a medical student in the Glaucoma
Division at Stein Eye Institute at the
David Geffen School of Medicine at the
University of California, Los Angeles
(UCLA), United States.
As Leila Chew explained, the automated segmentation function in
the OCT machine facilitates accurate
measurement of the inner macular layer
thickness. However, AMD can result in
deterioration of the outer retinal layers
from the presence of drusen and tissue
atrophy, which alters the retinal structure and interferes with the accuracy
and automatic segmentation of the inner
retinal layers.
Ms Chew and her colleagues took
a close look at the effect of dry AMD,
specifically drusen and outer retinal
atrophy, on the retinal architecture and
evaluation of the inner retinal layers.

in short:

In dry AMD, large drusen can compress the inner macula and
distort the tissue architecture, and geographic atrophy can
result in posterior prolapse of the inner retinal layers.
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The investigators conducted a study that
included 263 consecutive eyes of 167
patients with dry AMD during a 1-year
period from May 2020 to May 2021.
After satisfying the inclusion criteria, 127 eyes were ultimately included
in the analysis. Of these, 29 had atrophy and 98 had drusen; all 29 atrophy
images and 53 representative images
of the 98 with drusen were analysed.
The drusen in the images were
segmented automatically on B scans
using a publicly available and validated deep learning approach. The inner
plexiform layer/inner nuclear layer
boundary was automatically segmented using the software in the Spectralis
OCT machine (Heidelberg Engineering). The investigators then evaluated
each image to determine whether the
segmentation was correct and if there
was evidence of any displacement of
the inner retinal layers.

Results of segmentation analysis
“We found that the images began
demonstrating incorrect segmentation
in the presence of large drusen greater
than 150 μm, with a 20% chance of
failed segmentation with drusen 150 μm
to 185 μm in height, and all the images
with drusen above 185 μm had incorrect
segmentation,” Ms Chew said. “When
normalising the drusen height by the
total retinal thickness, there was a significant chance (36%) of failed segmentation at ratios of 0.45 or higher.”
Ms Chew explained that the images
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often showed displacement
of the inner retinal layers when
the drusen were higher than
100 μm or with a normalised
drusen ratio of 0.3 or higher.
The study images showed that
large drusen compressed the
inner macula and distorted the
tissue architecture. Inaccurate
segmentation of the inner retina
was observed (see Figure 1).
She also reported that in
eyes with geographic atrophy,
87% of the images showed
incorrect segmentation. In
these images, posterior prolapse of the inner retinal layers
resulted from the atrophy (see
Figure 2).
“Outer retinal diseases can
result in distortion of the
inner retinal layers, leading to
inaccurate segmentation and
compression,” the investigators
concluded. “Physicians should
be aware of these effects when
interpreting the results of macular OCT images in patients
with glaucoma.”

1

2

Leila Chew
E: LeilaChew@mednet.ucla.edu

FIGURE 1. Examples of the effect of large Drusen on inner retinal layers.
Top, an OCT scan of large drusen (288.7 µm in height), which cause compression
of the inner retinal layers and incorrect segmentation of the outer boundary of
the ganglion cell complex. The white dashed line demonstrates the correct inner
plexiform layer/inner nuclear layer boundary. The red line demarcates the border
of the drusen. Bottom, multiple large drusen (largest 185.9 µm in height) cause
distortion of the tissue architecture but with correct segmentation. The arrow
highlights an area of inner retinal layer displacement due to underlying drusen.
The red line demarcates the border of the largest drusen.
FIGURE 2. Examples of incorrect segmentation due to geographic
atrophy causing posterior collapse of inner retinal layers.

The white dashed lines in this OCT scan show the locations of the correct inner
plexiform layer/inner nuclear layer boundaries. (Images courtesy of Leila Chew)
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This article was adapted from Ms
Chew’s poster presentation
at the American Glaucoma Society’s 32nd
Annual Meeting, 3–6
Mar 2022, Nashville,
Tennessee, US. She has
no financial interest in this
subject matter.
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AI and teleophthalmology appear
comparable to in-person DR diagnoses
Study shows digital grading offers options for remote screening and care

The value of artificial intelligence (AI)
is increasing as the technology behind it continues to develop. During
the COVID-19 pandemic, when
in-person evaluations were next to
impossible, the need for using AI
and teleophthalmology became
clear, according to medical student
Eric Kuklinski and colleagues at the
Department of Ophthalmology and
Visual Science at Rutgers New Jersey
Medical School in Newark, New
Jersey, United States.
The investigators explained that
the pandemic led to increased mobilisation of teleophthalmology and
AI resources to potentially provide
screening for diabetic retinopathy
(DR) and continuity of care for
patients with DR. AI has the ability
to assess numerous images in a
short period of time and determine
which patients need emergent care.
Mr Kuklinski and colleagues
conducted a retrospective study
to assess the ability of AI software to detect DR compared with
teleophthalmology and in-person
examinations conducted by a retina
specialist. The analysis included
80 eyes of 40 patients (male, 45%;
average age, 55.1 years).
Sixty percent of the patients
were Hispanic, and 65% had a
history of type 2 diabetes. The
investigators evaluated the patient
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demographics, retinal photos
obtained using the Canon CR-2 Plus
AF Retinal Imaging Camera and
the diagnosis of DR based on the
International Clinical Diabetic Retinopathy (ICDR) classification scale,
determined when a retina specialist
performed a fundus examination at
an in-person clinic visit.
AI software (EyeArt, Eyenuk) was
used to grade the retinal photos.
The eyes were classified as normal
or having mild or more-than-mild
DR. In addition, a retina specialist
graded the retinal images remotely
according to the ICDR classification
scale, using TeamViewer software
(teleophthalmology). The investigators then assessed the agreement
between teleophthalmology, AI and
in-person diagnosis of DR.

AI performance
During the in-person evaluation,
a total of 33 eyes were diagnosed
with no DR, five with mild non-proliferative DR (NPDR), nine with
moderate NPDR, three with severe
NPDR, seven with proliferative
diabetic retinopathy (PDR) and 23
with regressed PDR, the investigators reported. Eleven eyes were
ungradable via teleophthalmology,
and AI could not grade 26 eyes.
Comparison of agreeability (using Cohen’s κ coefficient) between
the in-person diagnosis and teleophthalmology was 0.859 ± 0.058
(P < 0.001), between the in-person
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diagnosis and AI 0.751 ± 0.082
(P < 0.001) and between teleophthalmology and AI 0.883 ± 0.063
(P < 0.001). The investigators reported that AI showed a substantial
rate of agreement with the in-person diagnoses and near-perfect
agreement with teleophthalmology
for detecting the presence of DR in
this patient group.
Results of the analysis also
showed that teleophthalmology
grading was in near-perfect agreement with the in-person diagnosis,
which indicated that teleophthalmology is a reliable tool to use to
remotely screen patients who may
be ungradable by AI. However, the
investigators offered the caveat that
improvements are clearly needed
because of the high number of
images that are ungradable via
teleophthalmology and AI. “Further
studies should assess ways to
reduce the number of ungradable
images and create a trend analysis for multiple visits for a given
patient,” they stated.
Eric Kuklinski, MS
E: ejk128@njms.rutgers.edu

This article is adapted from Mr Kuklinski’s presentation at the
2022 Association for
Research in Vision and
Ophthalmology annual
meeting in Denver,
Colorado, US. He has
no financial interest in this
subject matter.
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BEHOLD Phase 2 trial: UBX 1325
fetches positive interim data
Candidate improves visual acuity, structural gains in patients with DMO

By Caroline Richards

Dr Arshad M. Khanani, clinical
associate professor of Sierra Eye
Associates, University of Nevada,
Reno, Nevada, United States, announced 12-week interim results of
BEHOLD, a proof-of-concept Phase
2a study investigating the candidate UBX1325, a novel senolytic
approach for previously-treated
patients with diabetic macular oedema (DMO) in the “Late Breakings”
session at this year’s European Society of Retinal Specialists (EURETINA) Meeting on 2nd September in
Hamburg, Germany.
Dr Khanani began his presentation by describing how senescent
cells accumulate in areas of disease
activity in DMO and wet AMD,
releasing mediators (growth factors,
pro-fibrotic factors and inflammatory factors) that drive the pathology
of these two diseases.
UBX1325, which is in development by the company Unity
Biotechnology, is a small-molecule
inhibitor of Bcl-xL, a member of the
Bcl-2 family of apoptosis-regulating
proteins. According to the company, it is designed to inhibit the
function of proteins that senescent
cells rely on for survival.

Key inclusion criteria
The Phase 2a study was undertaken in previously-treated patients
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with DMO. Patients enrolled had to
have 73-20 ETDRS letters, an OCT
with residual retinal fluid central
subfield thickness (CST) of at least
300 μm and at least two injections of anti-VEGF therapy in the
preceding 6 months with the last
injection occurring 3-6 weeks prior
to randomisation.
They were then randomised
to receive either a single 10-μg
injection of UBX1325 or a placebo injection. Patient demographics were well-balanced between
both arms of the study.
Safety and efficacy data were analysed at 12 and 18 weeks following randomisation. Rescue criteria
were an increase in CST of +75
μm from the lowest value and/or a
decrease in best-corrected visual
acuity (BCVA) of 10 ETDRS letters
from the highest value.

Endpoints and methods
Safety and tolerability were one of
the primary endpoints of the BEHOLD study, the others being visual
acuity by BCVA, macular oedema
as assessed on optical coherence tomography by CST and the proportion of patients receiving rescue.
There were 65 patients enrolled
in the 12-week arm of the study
and 54 patients in the 18-week arm.
BCVA and CST analyses were performed by mixed model repeated
measures (MMRM). This method-
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ology takes post-rescue data into
account so that the analyses reflect
the treatment effect and not the
effects of anti-VEGF rescue.

Improved BCVA
Patients treated with UBX1325 had
a mean increase of 4.7 letters compared with 1.3 letters in the control
group (P = 0.1148). At the 18-week
time point, treated patients gained
6.1 letters, compared with 1.1
letters in the control group with (P
= 0.0368). According to Dr Khanani,
the improvements in BCVA were
durable and robust across a range of
disease severity.
Additionally, patients treated with
UBX1325 maintained their retinal
structure better than patients in the
control group. UBX1325 was found
to be well tolerated, had a favourable safety profile and showed no
signs of intraocular inflammation.
Dr Khanani pointed out that the
6.1-letter gain from baseline was a
clinically meaningful outcome and
better treatment based on a new
mechanism of action that shows
sustained improvement in BCVA
and stability of CST whilst also reducing injection frequency would be
of great value for DMO patients. He
added that the candidate is currently
being evaluated in a Phase 2 study,
ENVISION, in nAMD patients, with
data from this expected to be presented at “future meetings”.
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Seeing is believing …
And hearing

By Lynda Charters;
Reviewed by Gerald
Kidd, PhD

The concept of a visually-guided hearing
aid (VGHA) is intriguing and encompasses a number of different disciplines that
are not for the faint of heart, considering
the complexity of the technologies being
brought together.
Although not a new idea, the VGHA,
which evolved out of work on spatial
hearing in the Psychoacoustics Laboratory at Boston University, Massachusetts,
United States, is a prototype that is
currently used for research that incorporates acoustic beamforming.
Beamforming is a way of harnessing
audio-frequency signals to focus amplification of a signal from a specific direction. In
the VGHA, the formed beam is manipulated by eye gaze to improve the ability of
users to better focus on one sound despite
the presence of nearby competing sounds.

in short:

New visually-guided hearing aid uses eye gaze to
focus amplification of sound signals from the direction
of the user’s attention.
OCTOBER 2022
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Dr Gerald Kidd Jr, a professor in the
department of Speech, Language and
Hearing Sciences and director of the
Psychoacoustics Laboratory at Boston
University, explained that one of the
early concepts motivating this work was
the finding that individuals can listen
very selectively in space. “Along the dimension left to right—i.e., azimuth—they
can focus their attention on a particular
point of interest and attenuate sources of
sound that are off the axis of the focus of
attention,” he said.
The evidence for this spatial tuning
effect with natural hearing was first
1
described in 2000. Investigators then
incorporated the effect into studies on
hearing loss and improving hearing aids.
Dr Kidd went on to explain: “In
considering how we could improve individuals’ hearing in situations in which
there are multiple spatially distributed
sources of sound, which has been a
perennial problem for people who wear
hearing aids, we worked on devising an
algorithm to replicate normal spatial
hearing for those who cannot hear well;

Cutting-edge Advancements

Jackie Niam@stock.adobe.com
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that is, by separating the sources
in azimuth.”

Options for
steering the beam
Dr Kidd and his colleagues worked
in collaboration with investigators
from Sensimetrics of Malden, Massachusetts, US. They designed a way
to work with beamforming as a
method to improve hearing aids by
enhancing the signal-to-noise ratio
for sounds that are immediately
in front of the beamformer. This
research extended earlier work at
the Research Laboratory of Electronics at the Massachusetts Institute
of Technology (MIT) in Cambridge,
2
Massachusetts, US.
One option was to mount microphones on a spectacle frame.
Working with Dr Joseph Desloge,
professor, Department of speech,
Language and Hearing Sciences and
director of the Psychocaoustics Laboratory, Boston University, the two
groups identified a problem with a
beamformer mounted on a spectacle
frame—namely, the inability to move
it from one place to another.
For example, it could not easily
be used to follow conversations
in a group. The listener’s head
would have to move each time a
different individual spoke, to point
the beamformer in the direction
of the speaker. Another method of
steering the beamformer was also
considered; this involved using
a hand dial or phone controls to
move the beam into a desired direction. However, the most natural way
of steering the beam was in plain
sight—moving the beam with eye
gaze. The linking of the auditory
and visual attention was born.
The eyes and the beam move in
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tandem from left to right with the
change in the source of the sound.
This was considered to be a powerful way to improve amplification
for individuals with hearing loss, Dr
Kidd explained.

VGHA design and operation
Dr Kidd and Dr Desloge settled on a
system that used the signals from a
commercially available eye tracker
combined with a custom-made
microphone array comprised of
four rows of four microphones,
flush-mounted on a flexible band
that can be positioned across the
3
top of the user’s head.
Dr Kidd explained that the
outputs from the microphones (the
acoustic component) are combined
using an algorithm that was applied
to audio beamforming devised
by the MIT group, among others.
“This configuration optimises the
response of the microphone array
to the direction chosen by the user,”
he said.
As Dr Kidd went on to explain,
the signals from the microphone
array are processed in such a way
as to be maximally responsive to
an azimuth that is determined by
gaze as detected by the eye tracker.
A requirement of the eye tracker is
that it should have both a worldview camera that points outwards
and a camera that points inwards
to track pupillary location. The
two used together calibrate where
the eyes are positioned relative to
where the external camera thinks
the eyes are positioned.
Associated software also contains
a previously measured set of
head-related impulse responses.
“These responses provide the
values across frequency for the
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algorithm that determines the optimal phase response, or time delay,
and amplitude used to weight the
response of each microphone to
optimise the responsiveness to a
particular azimuth,” Dr Kidd stated.
The system was fitted on a
mannequin and a recorded set of
impulse responses obtained from
a number of different locations in
the front hemifield. The resolution
obtained was good.
When placed on a user, the eye
tracker senses the angle at which
the eyes are positioned, selects the
head-related transfer function that
corresponds to that azimuth and
convolves that with the approaching
stimulus. “This provides a very
highly directional response … as if
the sound were coming from that
location,” Dr Kidd explained.

Sound filtering and quality
The filtering function of the VGHA
is sharpest at the higher frequencies (short wavelengths) and
broadest at the lower frequencies
(long wavelengths), resulting in the
beamformer being most sharply
tuned at higher frequencies.
Dr Kidd reported that sounds
falling outside the focus of the
beam are sharply attenuated at
high frequencies and less attenuated at low frequencies, depending
on the distance from the focus.
“This typically alters the quality of
the sounds that are off axis a bit,”
he said. “However, the beamformer
can provide a great improvement in
the signal-to-noise ratio for nearby
sound sources and in rooms with
good acoustics.”
This technology seems to be most
effective when used in a small conference room with individuals sitting
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around a table, or in a “cocktail
party” scenario in which selective
hearing can be impaired when multiple individuals are speaking simultaneously. In larger settings, such as
at a concert or a play, the technology
would not be beneficial for selecting
one speaker from among others at a
greater distance. “The basic physics
of this technology is that it will be
more beneficial for nearby sound
sources,” Dr Kidd stated.

A step forward
A recent beneficial advancement
in Dr Kidd’s research has been the
development of a triple beamformer that should provide enhanced
hearing for individuals with cochle4
ar implants. By way of comparison, Dr Kidd noted that the original
beamformer had a single-channel
output that comprised one spatial
filter used to provide sound to
one or both ears, but without any
difference in the sound that went to
the two ears.
“With single channel output,
[although] hearing is enhanced,
our natural binaural hearing that
provides a big advantage in locating sounds is lost,” he said. The
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investigators are working on multiple beams to focus on the primary
sound source of interest. A second
beam that is pointed to the right
funnels sound only to the right ear,
and a third beam pointed to the left
funnels sound only to the left ear.
“This approach restores some of
the normal binaural hearing in addition to the benefit of the original
beam former,” Dr Kidd explained.
This restoration, the major feature
of the triple beamformer, works
by improving the signal-to-noise
ratio of the single-channel beam
and improves the spatial hearing,
by improving the ability to locate
5
sound sources outside the beam.
In patients with bilateral cochlear
implants, the devices work mostly
independently of each other, which
results in loss of a great deal of the
normal binaural spatial hearing.
“The triple beamformer enhances
the intra-aural differences that lead
to spatial location and source segregation,” Dr Kidd stated. He believes
that this research approach is promising for this patient population.
The VGHA research is currently
confined to the laboratory, and
computers perform the signal
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Gerald Kidd, PhD
E: gkiddjr@gmail.com

Prof. Kidd has no financial interest in
this technology.
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The technology will be most beneficial
for nearby sound sources.

processing. In addition, for the
technology to become commercially available, the portable system
would have to be miniaturised and
cosmetically acceptable in order to
be worn on the head.
Dr Kidd said he anticipates that
the technology may be first used
in the cochlear implant community.
“I hope that this research will lead
to building a better hearing aid
for solving situations such as the
problem at the classical cocktail
party,” he concluded. “In addition,
the technology is not intended
only for people with hearing loss.
We believe that even people with
normal hearing might benefit from
this technology and it could have
wide application.”
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Pearls for minimally
invasive strabismus surgery
By Louise Gagnon;
Reviewed by
Dr Yi Ning Strube

Minimally invasive strabismus surgery
in adults is quicker and safer than the
traditional method, according to Dr Yi
Ning Strube, an associate professor and
director of paediatric ophthalmology
and adult strabismus at Queen’s University in Kingston, Ontario, Canada.
During her presentation at the 32nd
Annual Jack Crawford Day, an annual
paediatric ophthalmology update held
virtually in April 2022 by the University
of Toronto and The Hospital for Sick
Children in Toronto, Canada, Dr Strube
described the advantages of the minimally invasive approach.
“Minimally invasive strabismus
surgery is less risky to the patient,
and less painful, with faster recovery
compared to our traditional strabismus
procedures,” she explained. “It is easier
and faster for the surgeon and therefore
less stressful.”

Central tenotomy
One of the minimally invasive strabismus surgical techniques is the central
tenotomy, which can be performed

in short:

Central tenotomy and central plication are just two options
that can correct very small deviations previously not
amenable to surgical treatment in adult strabismus patients.
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with the patient fully awake as an
in-clinic procedure. “This procedure
can correct small vertical tropias of 1 to
2 [prism dioptre],” Dr Strube explained.
“It is a simple and quick procedure that
you can do under topical anaesthesia.”
Dr Strube discussed a case in which a
central tenotomy was used on a surgeon
who had had a retinal detachment that
was repaired but had residual vertical
diplopia and did not want to wear prism
glasses. The procedure provides a surgical alternative to prism spectacles; it
corrects very small deviations previously not amenable to surgical correction,
as standard rectus muscle recessions
correct much larger deviations.
1
A study published in 2009 of 15
consecutive cases by Dr Kenneth Wright,
a paediatric ophthalmologist and founder
of Wright Center for Pediatric Ophthalmology and Adult Stabismus in Los Angeles, California, United States, looked at
the success of the central tenotomy procedure he developed to correct diplopia
associated with small-angle strabismus.
Patients in the series were aged
35–86 years, and 11 of 15 were 60
years and older. All 15 patients had
binocular diplopia, and five of 15 were
using prism glasses prior to surgery.
Dr Wright reported successful treatment of hypertropia with the central
tenotomy, but not for esotropia; the
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Option proves to be less risky and painful with a quicker recovery time
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procedure is therefore not recommended for patients with esotropia
as they often have a much larger
underlying esophoria.
Dr Strube outlined a few important steps to keep in mind when
performing the central tenotomy.
Firstly, topical anaesthetic is
applied to the eye, followed by
a drop of phenylephrine 2.5% to
blanch conjunctiva; this allows for
improved visualisation of the anterior ciliary vessels, which should
be avoided. Additionally, a drop of
antibiotic should be applied.
A 0.50- or 0.75-toothed forceps
is used to grasp the central tendon
of the rectus muscle through the
intact conjunctiva. “You want to
move the eye and be sure you
haven’t just grasped the superficial
conjunctiva,” Dr Strube said.
“Make sure you are using blunt
Westcott scissors and be very careful
not to go too deep. You are going to
hear a click when you cut through
the tendon.” The central tendon is
cut between the forceps and sclera
through the intact conjunctiva, with
the central third of the tendon more
relaxed, and the two muscle poles
left intact, maintaining the normally
broad insertion.
“The nice thing is this is repeatable, either at the time of surgery,
or if the diplopia should recur,”
Dr Strube said. “The patient will
tell you if they have improved or
not at the time of the procedure if
you are performing awake in the
office. A procedure like this opens
up treatment options for patients
without using valuable OR time.”

Central plication
Another minimally invasive strabismus procedure is the central
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All patients experienced a

decrease in strabismus
following the plication procedure.

plication, a rectus muscle tightening procedure. Technically, the
procedure involves a modified
swan incision over the muscle, Dr
Strube noted, citing another study
by Dr Wright and Dr Rebecca S.
Leenheer, a paediatric ophthalmologist with Family Eye Care and
Children’s Eye Center of New Mex2
ico in Albuquerque, New Mexico.
Results of the retrospective
study, which categorised patients
by hyperdeviations, esodeviations
and exodeviations, showed that all
patients experienced a decrease in
strabismus following the plication
procedure. In addition, diplopia was
noted in 50% of the adults preoperatively and none postoperatively.
“It corrects more than the tenotomy, about 6 to 8 prism dioptres
per muscle,” Dr Strube explained.
“Again, this is a procedure you can
do under topical anaesthesia. It is
a vessel-sparing procedure, and
it can be reversed if needed by
cutting the sutures in the first day
or two. It is really great for small
angle deviations. It is hard to do
a recession or resection to correct
such a small amount (of deviation).”
“On average, you get about 5
to 6 prism [dioptres] per muscle,”
Dr Strube noted. “You can correct
about 8 prism dioptres if you are
performing against a previously
recessed antagonist muscle.”
Dr Strube noted that it is important to remember that pulling
on the muscle is very painful for
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the patient and that with minimally invasive strabismus surgery,
topical anaesthetic will not
completely address that problem.
Careful tissue handling and proper
technique can avoid pain, for example, by using a traction suture
to manipulate the eye rather than
pulling on the muscle.
“The central plication is an invaluable technique that is great for
patients [post-LASIK and post-cataract surgery] with small-angle
strabismus who are keen to be out
of glasses, and [it is] an additional
technique for complex strabismus
patients,” Dr Strube concluded.
“Both the central plication and
central tenotomy procedures
eliminate the need for adjustable
strabismus surgery, as these simple techniques can be performed
as needed as a touch-up surgery
to correct residual small angle
deviations.”
Yi Ning Strube, MD
P: (001) 613-544-3400

Dr Strube has no relevant disclosures related
to this content.
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Knowing when to refer young patients
to ocular genetics programmes

Paediatric specialists should be thorough in their evaluations before referral

By Louise Gagnon;
Reviewed by
Dr Ajoy Vincent

Genetic testing is key to confirm an
ocular genetics disorder and direct patients in the paediatric setting to appropriate resources, according to Dr Ajoy
Vincent, medical director of the visual
electrophysiology unit at The Hospital
for Sick Children, Toronto and an associate professor of ophthalmology at the
University of Toronto in Canada.
During his presentation at the 32nd
Annual Jack Crawford Day, an annual
paediatric ophthalmology update held
virtually in April 2022 by the University
of Toronto and The Hospital for Sick
Children, Dr Vincent discussed when
the decision should be made to refer
paediatric cases to an ocular genetics
clinic. He underlined that a prompt
diagnosis will result in appropriate
management and disease prognostication, and that it is important that the
clinician has a high index of suspicion
when seeing paediatric patients who
have various visual challenges.

Triage and investigation
Dr Vincent outlined the general workflow in ocular genetics. This starts with
initial triage of a suspected genetic disorder, with cases directed to a specific
ocular genetics clinic or a subspecialty

in short:

Clinicians need to investigate patients’ history, family history,
visual behaviours and general health in order to promptly and
accurately refer paediatric cases to ocular genetics clinics.
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clinic such as cornea, glaucoma, anterior segment, neuro-ophthalmology or
oculoplastics.
All cases typically undergo multimodal ophthalmic imaging and/or
electrodiagnostic testing, he added.
After this, a provisional diagnosis is
reached and genetic testing is offered
to the family, as well as counselling and
other support services.

A prompt diagnosis will
result in appropriate
management and disease
prognostication.
Dr Vincent noted that there are numerous symptoms or clinical scenarios
in children that may indicate an underlying genetic condition. For example, when a baby exhibits poor visual
behaviour with or without wandering
eye movement, common causes can include bilateral cataracts, cortical visual
impairment, developmental eye defects
or inherited retinal dystrophy.
Hence, clinicians need to note any
details of change in visual behaviour,
family history of retinal dystrophy and
the child’s perinatal history to differentiate between the various causes. “All
pertinent information should be included in the referral,” Dr Vincent stated.
Dr Vincent went on to emphasise,
“Some cases require urgent care where-
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as others may involve a slower
referral pattern.” One example of a
symptom that may suggest a need
for immediate care is nystagmus
that presents in a baby. He explained that this condition can be
attributed to several factors such
as bilateral media opacity, bilateral
retinal disease, bilateral optic
nerve abnormality and albinism;
he noted that retinal dystrophies,
metabolic disorders and vestibular
disorders can also be responsible
for nystagmus.
“One thing that should be evaluated is the direction of the nystagmus, whether it is horizontal,
vertical or torsional,” Dr Vincent
said. “It should also be evaluated
to determine if it is bilateral or unilateral, symmetrical or asymmetrical, conjugate or dysconjugate, and
the age of onset.”
If a child has vertical nystagmus or torsional nystagmus that
is asymmetrical, dysconjugate in
nature, and appears in the first
6 months of life, the nystagmus
can be suggestive of a tumour,
Dr Vincent said. “This can be
indicative of an optic pathway
glioma. It is important to state this
in the referral so that the patient
can be immediately seen by the
neuro-ophthalmology team at the
hospital. Relevant history can help
us to better help these children.”
Another presenting symptom
that can include a genetic component is night blindness or nyctalopia. “Commonly, this can be an
indication for inherited retinal
dystrophy,” Dr Vincent said, citing
retinitis pigmentosa as an example.
He noted that another of the
reasons for night blindness may be
vitamin A deficiency. “These days,
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sometimes we see children who
have vitamin A deficiency because
they have picky eating habits,” he
said. “Some of these patients have
autistic spectrum disorder, which
can influence eating behaviours.”
In these cases, Dr Vincent
noted it can be important for the
ophthalmologist to ask about a patient’s history, family history and
any symptoms of constriction of
visual field. “Ask if the child bumps
into objects, or ask about any
general health-related questions
regarding hearing, kidney health,
heart health or digital anomalies,
as this may help to diagnose
complex (syndromic) disorders,”
he said. “Include any relevant
information in the referral.”
If a child’s visual acuity cannot
be fully corrected for their age

with glasses, if the fundus exam is
normal and if the child does not
have amblyopia, then a retinal
dystrophy is a likely diagnosis and
requires a referral, Dr Vincent said.
If the fundus exam is abnormal, it
could either be because of macular
dystrophy or be due to an optic
neuropathy of various aetiologies.
Progressive distance vision
loss over a short period of time is
another clinical scenario that requires a referral, Dr Vincent noted.
“You have to determine if it is sudden onset over a few days or over
a period of a few months,” he said.
“If it is a few days, it is likely an
optic neuropathy or neuritis or acquired maculopathy. If it has been
over a period of a few months, it
could be the beginning of macular
dystrophy or Batten disease, with
the latter being a neurodegenerative condition.”
Genetic testing can be useful
because it can provide an accurate diagnosis and prognosis, Dr
Vincent emphasised, pointing to
retinitis pigmentosa as a case in
point. “There are over 100 genes
that can cause retinitis pigmentosa,” he said.
He pointed out that not all
cases of retinitis pigmentosa have
the same disease progression
or disease pathway. “It can be
specific for various genes, so it is
very important that we do genetic
testing and confirm the diagnosis.
In this way, we can [give patients
an] accurate or a more reasonably
accurate prognosis.”
Ajoy Vincent, MBBS, MS, FICO
E: ajoy.vincent@sickkids.ca

Dr Vincent has no financial disclosures
related to this content.
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Eye drop that reaches posterior ocular
tissues could protect retinal cells
Novel gel-forming therapy protects cells from glaucomatous damage
A novel eye drop in preclinical development may provide neuroprotection
to the retinal ganglion cells (RGCs). An
added plus is that only once-weekly
dosing is required, according to Dr
Laura Ensign, who headed the research.
Dr Ensign holds the Marcella E. Woll
professorship in ophthalmology and is
an associate professor of ophthalmology and vice chair for research at the
Wilmer Eye Institute, Johns Hopkins
Medicine in Baltimore, Maryland,
United States.
This work is being conducted in
collaboration with Dr Justin Hanes, who
is the Lewis J. Ort professor of ophthalmology and director of the Center for
Nanomedicine at the Johns Hopkins
University School of Medicine, and Dr
Donald J. Zack, the Guerrieri professor of
genetic engineering and molecular ophthalmology and co-director of the Center
for Stem Cells and Ocular Regenerative
Medicine at the Wilmer Eye Institute.

The need to protect RGCs
during treatment
Anti-glaucoma eye drops are the mainstay of treatment for the disease, and
they successfully and significantly lower
intraocular pressure (IOP). However, de-

in short:

Investigators report that a gel-forming sustained-delivery eye
drop containing sunitinib can provide increased intraocular
absorption of the drug while protecting retinal cells.
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spite the drops achieving this reduction
in IOP, degeneration of RGCs in the retina may progress, threatening vision in
many patients. A therapy that protects
the RGCs from damage was just a dream
until the advent of this novel approach.

A therapy that protects the
RGCs from damage was just
a dream until the advent of
this novel approach.
“The concept of delivering a drug
to protect RGCs is not something that
is currently done clinically, but as a
complement to IOP lowering, may be an
important glaucoma management tool,”
Dr Ensign said. “The fact that we can potentially protect the RGCs using an eye
drop is unique and interesting, because
this route is not typically used to deliver
therapy to the retina.” The investigators
reported their progress in Drug Delivery
1
and Translational Research.

The innovation
The novel gel-forming eye drop contains
the drug sunitinib (Sutent, Pfizer), a protein kinase inhibitor used to treat cancer.
After being delivered, it remains in place
for an extended period and provides
increased intraocular drug absorption.
In combination with the intrinsic
melanin-binding properties of sunitinib,
drug binding in the pigmented cells in
the choroid and retinal pigment epithelium provided sustained, therapeutically
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By Lynda Charters;
Reviewed by Laura
Ensign, PhD

glaucoma

The path that eye drops take to reach posterior ocular tissues of the eye.
(Image courtesy of Laura Ensign, PhD)

relevant drug concentrations in
the retina to protect the RGCs.
“The process of binding to melanin serves as a reservoir for the
drug – i.e., it is a built-in sustained
delivery system in the ocular cells,”
Dr Ensign said.
The two-fold advantages of this
therapeutic pathway are clear:
firstly, transport of the drug to the
back of the eye in sufficiently high
therapeutic concentrations, and
secondly, the sustained release of
the drug over time from melanin.
The investigators found that this
capability allowed for once-weekly
dosing that continued to provide
a therapeutic effect in the retina,
which has the potential to decrease
the patient treatment burden.

Moving the research along
Dr Ensign and Dr Hanes have
formed a start-up company under
the umbrella of Johns Hopkins to
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develop the eye drop technology.
They are currently considering the
potential of moving the product
into clinical trials. The ultimate
goal is to have an eye drop available in a few years that is intended
to treat retinal disease, according
to Dr Ensign.
2
In a previous publication, Dr
Ensign and her colleagues—in
collaboration with Dr Peter Campochiaro, also from the Wilmer Eye
Institute—used a porcine model to
show that choroidal neovascularisation was prevented by the sunitinib
gel-forming eye drop, in contrast
to a saline eye drop version of the
drug, which had no effect. “Our eye
drop decreased the area of neovascularisation by [approximately]
half,” Dr Ensign said.
The next step is to evaluate
the effect of different doses of the
sunitinib drop for glaucoma. In
addition, for age-related macular
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degeneration, the investigators are
considering a daily dose.
Laura Ensign, PhD
E: lensign@jhmi.edu

Dr Ensign has a financial
interest in this technology. She is one of
the inventors listed
on patents/patent
applications related
to this technology and is
one of the co-founders of the start-up
company planning to develop the eye
drop technology for clinical use.
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Optogenetics approach could restore
visual function in retinitis pigmentosa
By Caroline Richards

When introducing genetic material into
the target cell of a patient to prevent
or cure a disease, one approach is to
replace an otherwise mutated or missing
gene with the correct coding sequence.
Another is to inactivate or silence a mutant copy of the gene with a dominant
negative or toxic effect (for example,
using endonuclease/CRISPR-Cas9,
ribozyme or antisense RNA). It is also
possible to introduce therapeutically
beneficial genetic material such as a
‘killer gene’ into tumours.
These three approaches were
introduced by Prof. Isabelle Audo in
one of her presentations at this year’s
European Society of Retinal Specialists
(EURETINA) Meeting on 3rd September
in Hamburg, Germany, in the Session on
“Inherited Retinal Diseases”. Prof. Audo
is based at the Department of Genetics,
Institut de la Vision, Paris, France.
However, there is another promising avenue available in gene therapy:
optogenetics. In this case, the genetic
material consists of light-sensitive proteins which can induce a biological process when exposed to light of a certain
wavelength. This has potential in the
progressive, inherited disease retinitis
pigmentosa (RP), Prof. Audo explained.

Positive early data in
Phase I/II trial
The ongoing PIONEER Phase I/II study

OCTOBER 2022

26

is a first-in-human dose escalation
study that is investigating the optogenetics approach with the AAV2-based
candidate GS030 (GenSight Biologics),
which is delivered by a single intravitreal injection in the worst-seeing eyes
of RP patients.
GS030 encodes the light-sensitive
protein red-shifted channelrhodopsin.
According to Prof. Audo, the gene
is stimulated with an optoelectronic
device consisting of a pair of engineered glasses, to transform an external
light stimulus into a signal to activate
the retinal ganglion cells, and the
retinal output is sent to the brain for
image processing.
The clinical trial is being undertaken
at three sites in the United Kingdom
(London), Paris (France) and United
States (Pittsburg, Pennsylvania) and
has enrolled 18 subjects between the
ages of 18 and 75 with non-syndromic
RP into three cohorts. Patients eligible
for the study were affected by endstage RP with no light perception or
light perception levels of visual acuity.
An extension cohort expanded the
inclusion criteria by recruiting patients
with hand motion and counting fingers
levels of visual acuity.
The first cohort of patients (n = 3)
10
received a dose of 5.0 x 10 vector genomes, the second (n = 3) received 1.5 x
11
10 vector genomes and the third cohort
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Companies are exploring light-sensitive proteins method in patients with advanced disease

gene therapy

(n = 3) were administered with a
11
dose of 5.0 x 10 vector genomes.
Dosing in these three cohorts has
been completed and, following
review by the independent Data
Safety Monitoring Review Board,
no safety issues were found. Based
on this, the Board advised that
the highest dose could be selected
for the extension cohort, and one
patient in this cohort is currently
being reviewed in France.
In terms of efficacy data to date,
Prof. Audo described by way of a
video how a patient with late-stage
RP in the second cohort partially
recovered her visual function following treatment with a single dose.
The patient had been diagnosed
with RP 20 years prior to enrolment
and, 12 months following injection
in her worse-seeing eye, she could
correctly locate objects of different
sizes and contrasts on a white table
in front of her, with a 57% success
rate when wearing the light-stimulating goggles, versus 24% without
the device.
The optogenetic candidate has
been granted orphan drug designation in Europe and the United States.

Enrolment complete in a
Phase IIb study
Another company that is investigating the optogenetic approach in RP
patients is Nanoscope Therapeutics. According to Prof. Audo, enrolment is complete in a Phase IIb
trial, RESTORE, in 27 adult patients
with a diagnosis of advanced RP.

In the future
it should be
possible to finetune the vectors.
In this trial, the experimental
treatment is the ambient-light
activatable multi-characteristic
opsin MCO-010, delivered in a
single intravitreal injection. There
are two dose groups that comprise
patients over the age of 18-years-old
who have a confirmed diagnosis
of advanced RP based on clinical
examination, dilated fundus examination and genetic testing.

Enrolled patients had a best-corrected visual acuity worse than
1.9 LogMAR (Snellen equivalent
of 20/1600), counts fingers/hand
motion in the study eye and no
better than 1.6 LogMAR (Snellen
equivalent 20/800) in the fellow eye
during screening. Patients also had
the presence of retinal inner nuclear and nerve fibre layers detected
on optical coherence tomography
testing in the study eye during
screening as determined by the
investigator and confirmed by the
sponsor or designee.
Patients will be assessed over 52
weeks and the primary outcome
measures are the efficacy of a single
intravitreal injection of vMCO-010
assessed by Y-Mobility test, and
the type, severity and incidence of
ocular and systemic adverse events,
specifically those related to intravitreal injection of the candidate.
Dr Audo concluded by stating
that in the future it should be
possible to fine-tune the vectors to
improve sensitivity and simulation
and to target dormant cones to help
restore vision.
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Driving practice growth
by moving into aesthetics

Light-based procedure for dry eye also improves skin conditions such as rosacea

When I started a practice in oculofacial
plastic surgery, I focused on providing
individualised, comprehensive patient
care for a variety of needs and goals.
Organically, the patients who have come
to me for lid margin disease, chalazia, blepharitis and meibomian gland
dysfunction (MGD) have also become the
patients receiving fillers, laser resurfacing and brow lifts.
One obvious trend has been that dry
eye disease is a concurrent problem for
virtually all my patients, and we need
to address it for optimum comfort and
surgical results. Light-based therapy has
always been a part of my treatment plan
for facial inflammation.
With Lumenis Be offering OptiLight,
the first United States Food and Drug
Administration (FDA)-approved light
therapy for dry eye management,
the company has become a natural
partner to extend my use of light-based
therapy to treat dry eye disease.
Let us look at how the therapy fits
into the dry eye treatment paradigm and
facilitates a very natural extension into
aesthetics for any ophthalmologist—all
while helping to grow practice revenues
via an expanded patient base and list of
paid procedures.

in short:

Patients appreciate the convenience and aesthetic
improvements of light-based dry eye treatment, and it
can also be applied elsewhere on the face.
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An effective in-clinic
dry eye procedure
So many people are placing intense
demands on their eyes with ever-increasing screen time, particularly when
working from home. Even meetings are
on screen, leaving few opportunities to
rest and resume natural blinking.
I see this every day with patients
complaining of fatigue, fluctuating
vision, gritty eyes and the inability to
wear contact lenses full time. They are
seeking ways to resume their former
quality of life, feel comfortable every
day and take their eyes for granted like
they did in the past.
I recommend OptiLight for patients
with dry eye related to MGD, rosacea or
most other inflammatory conditions. It
is an extremely powerful tool I have for
fighting dry eye disease.
Patients are scheduled for four 10- to
15-minute sessions, spaced 2–4 weeks
apart, to short-circuit their inflammation
and improve signs of dry eye. Treatment
is comfortable, and patients can return
to work immediately.
The results build throughout the series
of treatments. Afterwards, patients have
less redness and inflammation, reduced
signs of MGD, and less need for artificial
tears. Those patients with extensive
screen time often tell me that their vision is clearer because, as their tear lake
becomes healthier, they no longer need
to use eye drops all day.
Patients also appreciate that this is
an in-clinic procedure rather than an at-
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home therapy they need to perform
as part of their ever-expanding
daily routine. They are very open to
the cost of the procedure because
they are eager to see the benefits in
their daily lives.
Any practice can add light-based
therapy as a dry eye procedure in a
way that fits nicely into its existing
sphere. For example, some practices package dry eye treatment with
premium IOLs or treat dry eye post
cataract. And because dry eye is so
common, treatment can be offered
in a wide variety of cases.
In addition to OptiLight, I can
individualise chronic therapies
depending on the medical history
and causes of the condition. Punctal
plugs, artificial tears, immunomodulators (ciclosporin ophthalmic
solution [Cequa, Sun Ophthalmics];
ciclosporin ophthalmic emulsion
[Restasis, Allergan]; lifitegrast ophthalmic solution [Xiidra, Novartis
Pharmaceuticals Corporation]) and
changes in behavioural and environmental elements all help.
I explain to patients that with individualised treatment, I can return
them to a threshold where they can
take their eyes for granted again.

A natural extension
into aesthetics
In a practice like mine where
some patients are having cosmetic
procedures, the expectation of outof-pocket costs is built in. But that
is true in virtually all practices.
Almost every ophthalmologist
has some aspect of the practice that
falls outside the insurance paradigm, whether it is multifocal IOLs,
LASIK or optical sales. Patients
pay for light-based therapy as well,
and in my experience they are
very receptive to the treatment and
pleased with the results.
As a dry eye treatment, lightbased therapy has aesthetic “side
effects” for the treatment area
(tragus to tragus including the
nose, with the eyes protected). Just
like when we use the technology
to treat rosacea, light therapy for
dry eye reduces the red vessels on
the surface of the skin, decreasing
inflammation and sensitivity. It also
improves brown discolorations and
returns the skin to a healthier state
and appearance.
Patients appreciate the aesthetic
improvements associated with
light-based treatment, so it is an
easy step to expand treatment

to the rest of the face. Rosacea is
common among patients with dry
eye disease, and these patients are
receptive to more comprehensive
therapy that will make their face
look and feel better.
OptiLight has a handpiece specifically designed for intimate treatment
of the geography around the eye,
and the optional rosacea handpiece
makes it easier to treat larger areas.
The interface and device design also
make it easy to use, with safe protocols and energy levels.
For physicians who already have
the technology, light-based treatment of facial rosacea is a natural,
easily implemented extension
of the practice’s offerings. It can
remain a lone aesthetic option to
augment dry eye care, or doctors
can continue to grow their aesthetic
services with an eye towards the
needs of their patient population.
James G. Chelnis, MD
T: (+001) 212-731-3355

Dr Chelnis is a specialist in ophthalmic
plastic surgery at Manhattan Face and
Eye and an assistant clinical professor
of ophthalmology at New York Eye and
Ear Infirmary of Mount Sinai, New York,
US. He has no financial interest in this
subject matter.

People are placing
intense demands on
their eyes with
ever-increasing
screen time.
europe.OphthalmologyTimes.com
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Scleral lens technology and keratoconus:

A life-changing option for patients
Researchers find that lenses facilitate remodelling of the cornea over time

By Lynda Charters;
Reviewed by
Dr Deborah S. Jacobs

Patients with keratoconus can generally
undergo a successful corneal transplant
surgery but nevertheless be unsatisfied
with the outcomes because of high astigmatism. “The improvement in visual
function does not correlate with the
postoperative acuity in the grafted eye.
The improvement … is inversely associated with visual acuity in the better-seeing eye (i.e., the good eye rules when
the bad eye undergoes surgery),” said Dr
Deborah Jacobs, associate professor of
ophthalmology, Harvard Medical School,
Boston, Massachusetts, United States.
In addition, despite good visual
outcomes following penetrating keratoplasty, the vision-related quality of
life is impaired in patients who have
undergone bilateral procedures with
resulting good vision in the better eye.
Dr Jacobs theorised that the patients are
dissatisfied because they are comparing
the outcomes with the eye that is less
affected or they anticipated vision at the
same level that they achieved with rigid
gas-permeable contact lenses.
“The truth is that the rate of astigmatism is high, in that it averages 4 D,
and up to 40% of patients are contact
lens-dependent,” she said. “In addition, performing Descemet anterior

in short:

Innovations in the design of rigid corneal lenses and
scleral lenses have delayed or eliminated the need
for keratoplasty.
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lamellar keratoplasty is not advantageous regarding achieving decreases in
postoperative astigmatism despite high
expectations. Keratoplasty should only
rarely be performed.”

Effort to enlighten
surgeons about the
benefits of scleral lenses
was an uphill battle.
Scleral lenses to the rescue
In her practice, Dr Jacobs refers all
patients with keratoconus who are not
satisfied with spectacle or soft lens vision
for scleral lenses. She explained that
once rigid gas-permeable scleral lenses
were developed in the 1990s, she did not
perform keratoplasty without first giving
the patient the opportunity to have a trial
with scleral lenses with innovator Dr Perry Rosenthal, in Boston, Massachusetts.
However, Dr Jacobs noted that her effort
to enlighten surgeons about the benefits
of scleral lenses was an uphill battle, with
surgeons maintaining that the lenses were
a “boutique technology” (i.e., expensive,
labour-intensive and not readily available). Surgeons also argued that high K
values would prevent fitting of the lenses,
or that the presence of an axial scar would
limit vision in a scleral lens. Patients went
along with the idea of surgery, expecting
that a transplant meant a cure.
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Meanwhile, Dr Jacobs and her
colleagues in Boston, as well as
groups at Mayo Clinic in Rochester, Minnesota, US, and University of California Davis, US, were
achieving excellent outcomes in
visual function and visual acuity
in patients with keratoconus fitted
with scleral lenses. Because of
this work, interest in these lenses
increased markedly.
“The technology is no longer
considered a boutique technology; many lenses are now widely
commercially available due to
industry involvement, trial sets are
widely available, custom options
are available for eyes requiring a
larger diameter and a higher vault,
and clinical education is available,”
she said. Dr Jacobs added that there
are now optometrists who study for
an extra year in their cornea and
contact lens residencies and are
trained in scleral lens fitting.
Ophthalmologists ultimately realised that no cornea is too steep,
and the outcomes are better than
those achieved with keratoplasty.1-4
As Dr Jacobs noted, researchers in
Michigan recently found that the
use of scleral lenses or gas-permeable corneal lenses reduced the
risk of keratoplasty by 80% and
that the need for keratoplasty was
not associated with the maximum
K.5 A high K value does not mean
that rehabilitation with contact
lenses is impossible—which had
been true before the introduction
of scleral lenses.
Another previously held belief
was that the presence of an axial
scar required keratoplasty. Dr
Jacobs does not believe this to be
true. “Good vision can be achieved
despite an axial opacity. Even with
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a scar, it is worthwhile to assess
the patient in a scleral lens before
choosing surgery.”
Dr Jacobs provided an example
of a patient aged 35 years, with
keratoconus with atopy, who
achieved 20/25 vision in a scleral
lens despite a dense vascularised
inferior scar extending over much
of the pupillary zone; the vision,
vascularisation and scar have been
stable for more than 10 years of
scleral lens wear. The patient is at
high risk for rejection and failure
with keratoplasty because of the
atopy and stromal vessels.
An important consideration is
that reduced vision in an eye with
a scar may be optical in nature and
related to irregular cylinder, not
the opacity. Dr Jacobs likes to remind surgeons that the entire cornea is involved in image formation
and the presence of opacity over
part of the pupil does not disrupt
the vision.
Another advantage of scleral
lenses is that they facilitate remodelling of the cornea over time when
previously worn corneal lenses
have hurt the cornea. Dr Jacobs
described a patient for whom a
keratoplasty seemed inevitable;
however, scleral lenses allowed
for remodelling to take place after
the patient had worn poorly fitting
corneal lenses for decades.

Advancements
Although corneal cross-linking is
commonly credited with reducing
the rate of penetrating keratoplasties performed, the use of hybrid
lenses, rigid corneal lenses and
scleral lenses have delayed the use
of or eliminated the need for the
graft procedure.

31

Dr Jacobs pointed to the innovations in scleral lens design and
manufacturing related to moulding,
image-guided fitting of the lenses
and surface profiling. In addition,
it is possible to add wave-front
optics to the lenses to improve the
best-corrected vision and provide
super vision in healthy eyes. “Given
all of these advancements, one
should not perform keratoplasty for keratoconus without first
performing a scleral lens trial,” Dr
Jacobs concluded.
Deborah S. Jacobs, MD, MSc
P: (+001) 617-573-3938

The article is adapted from
Dr Jacobs’ presentation
at the annual meeting of the American
Society of Cataract and
Refractive Surgery’s
2022 annual meeting in
Washington, D.C. She has no
financial interest in this subject matter.
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Tried and tested therapeutic options
for meibomian gland dysfunction

Treatments extend beyond traditional application of heat, lid hygiene, eyelid massage
By Dr Doina Gherghel; Dr Jeffrey
Gemi; Dr Gustavo De Moraes

The existence of the meibomian
glands (MGs) has been recognised
since the time of Galen, in the 2nd
1
century CE . They are named after
Prof. Heinrich Meibom (1639-1700),
who was the first to dissect and
describe them. However, their
obstructive pathology was first
defined only in 1977, by McCulley
2
and Sciallis, and named meibomian gland dysfunction (MGD) by
3
Korb and Henriquez in 1980.
By the late 1990s and early 2000s,
the importance of lipids produced
by the MGs for the tear film homeostasis was fully appreciated, as was
the role played by MGD in the patho4
genesis of dry eye disease (DED).

Nature of meibomian
gland dysfunction
MGD includes an array of MG disorders, ranging from congenital to acquired. The common denominator
for these disorders is the change in
tear film composition that results in
ocular discomfort, visual disruption
and evaporative dry eye. Congenital
factors; ageing; hormonal imbalance; diet; medications; contact
lens wear; trauma; inflammation;
and even the ocular surface’s microbiome have been implicated in the
aetiology of MGD.
In MGD, due to reasons not fully
known, meibum (the lipid-rich secretion that the MGs add to the tear
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film) exhibits a higher phase-transi5
tion temperature than normal. In
addition, in MGD, meibum lipids
become more saturated and contain
less-branched chain hydrocarbons and more protein, therefore
becoming more viscous. Thus, the
delivery of meibum to the lid margin
6
is impeded.
Historically, therapies for MGD
have consisted mainly of mechanical
application of heat, lid hygiene and
7
massage of the eyelid. All of these
methods are intended to facilitate
the secretion of lipid products at the
ocular surface by unclogging gland
8
orifices and “softening” the meibum.
In addition, lipid-based artificial
tears and meibomian gland expression (MGX) have been advocated
as efficient. Nevertheless, because
many of these methods are time-con9
suming and can be uncomfortable,
they are impeded by low patient adherence and have limited effectiveness, especially in more advanced
stages of the disease.

Advent of therapeutic options
When bacterial colonisation is present, oral agents of the tetracycline
family (tetracycline, doxycycline
and minocycline) have also been
found to improve the clinical picture
in MGD. However, these therapies
need to be given over long periods
(usually months) and, therefore, in
addition to low patient adherence,
they can often be contraindicated
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for some patients or, if indicated,
can lead to adverse effects that limit
10
their success.
In 2010, a method was proposed
for inserting stainless steel probes,
up to 6 mm in size, directly into
the meibomian gland orifices, with
immediate relief in lid tenderness
following treatment and improve11
ments lasting 4 weeks.
The discovery that a therapeutic
temperature level of 41°C applied
at the tarsal conjunctiva is critical
for the effective liquefaction and
clearance of meibum obstructions
has prompted more efforts to optimise methods to deliver targeted,
controlled, noninvasive thermal
treatments at this level. In 2005,
intense pulse light (IPL) therapy was
proposed as an efficient method of
treating MGD in patients with DED,
due to its thermal effect that facilitates meibomian gland secretion by
12
softening meibum.
In 2017, a report from the Tear
Film and Ocular Surface Society’s
Dry Eye Workshop II proposed IPL/
MGX as a method to be used in MGD
13
treatment. Nevertheless, many
cases are refractory to this type of
treatment and there are no clinical
guidelines for using IPL/MGX in
MGD, although it has been proposed
that this method could be more effi9
cient in early stages of the disease.
There are many other devices on
the market designed for delivering
therapeutic levels of heat and pres-
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sure to the eyelids to melt altered
meibum and to clear meibomian
gland obstruction. These are sum14
marised in the Table.
Among the methods listed in the
Table, the TearCare
system, the most
recent such device
to enter the market,
includes a blink-assisted device that
applies heat to the
eyelids in patients
suffering from MGD,
DED and/or blepharitis. The TearCare
software and sensor
technology enable
tight control as well
as the maintenance of
a maximised external
eyelid temperature
of up to 45°C for 15
16
minutes. Because
the device allows patients to blink during
the procedure, it is
comfortable to wear.
SmartLids, which
is the TearCare
system’s eyelid-worn,
open-eye, blink-assisted technology (see
Figure), is designed
to offer conformance
and adherence across
the entire geography
of eyelids and to deliver targeted thermal
energy to the underlying MGs. It also allows
complete removal
of liquefied meibum
with a tailored glandby-gland approach
under optimal visualisation.

A recently published, 1-month
follow-up study demonstrated that a
single TearCare treatment resulted in
statistically and clinically significant
improvements of all signs of DED in

patients with MGD. This result was
equivalent in its safety and effectiveness profile to the LipiFlow treat16
ment. Moreover, this study showed
that TearCare offered significantly
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TABLE.

METHODS TO TREAT MGD USING TARGETED HEAT14
Name

Action

Limitations

LipiFlow
(Johnson & Johnson Vision)

Once applicators are placed
over each eyelid (front and back),
a computer delivers heat and
pressure to them. The MGs are
massaged, releasing clogged oils.

Needs topical anaesthetic.
May not be ideal for patients
with deep-set eyes.
Expensive.

TearCare
(Sight Sciences)

Applicators over each eyelid,
made from thin, flexible material,
deliver heat to the MGs. Patients
may keep their eyes open and
blink when this method is used.

May need additional lid
massage after heat applied
to ensure total release of
clogged oils.

iLux
(Alcon)

This handheld thermal pulsation
system offers simultaneous heating and expression of the MGs.

Mild, self-limiting AEs
reported.15

Mibo Thermoflo
(Mibo Medical
Group)

This consists of a power console,
wired handpiece and metal eye
pads. The pads are placed over
the eyelids. Heat comes from the
console. The clinician massages
the eyelid pads, releasing clogs
in the MGs.

Heat applied from external
surface.
No pressure pulsations
applied in the treatment.
MGs need to be manually
expressed after treatment.

The patient wears goggles
containing a softgel insert that is
connected to a heating device.
Warming of the goggles softens
meibum, and the oils are released
when the eyelids are massaged.

Four treatments required,
occurring 3–4 weeks apart.

eyeXpress
(Holbar Medical
Products)

ical ophthalmology at the Department
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better symptomatic relief compared
with LipiFlow, as measured by the
proportion of subjects achieving Ocular Surface Disease Index improvement by at least one severity category, and as reflected in the reduced
need for use of lubricating drops.

Conclusion
In the attempt to control MGD,
many treatments have been tried
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