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Now approved in the EU

Shift the paradigm in the treatment of nAMD
and DME with dual pathway inhibition
▼ This medicinal product is subject to additional monitoring. This will allow quick identification of new safety
information. Healthcare professionals are asked to report any suspected adverse reactions. These should be
reported to the Roche affiliate or responsible national health authority in your country (see local product
information). Please find the abbreviated prescribing information on the inside cover.
©2022 F. Hoffmann-La Roche Ltd
M-XX-00011115 Date of preparation: September 2022

VABYSMO® ▼(Faricimab) 120 mg/mL solution for injection
Date of Preparation: Sep 2022
ABBREVIATED PRESCRIBING INFORMATION
Important note: Before prescribing, consult full prescribing information.
VABYSMO® ▼(Faricimab) 120 mg/mL solution for injection Each vial contains 28.8 mg faricimab in 0.24 mL solution. Refer to VABYSMO Summary of
Product Characteristics (SmPC) for full prescribing information. Indications: Vabysmo is indicated for the treatment of adult patients with neovascular
(wet) age-related macular degeneration (nAMD) and visual impairment due to diabetic macular oedema (DME). Dosage & Administration: nAMD: The
recommended dose is 6 mg (0.05 mL solution) administered by intravitreal injection every 4 weeks (monthly) for the first 4 doses. Thereafter, an
assessment of disease activity based on anatomic and/or visual outcomes is recommended 20 and/or 24 weeks after treatment initiation so that
treatment can be individualised. In patients without disease activity, administration of faricimab every 16 weeks (4 months) should be considered. In
patients with disease activity, treatment every 8 weeks (2 months) or 12 weeks (3 months) should be considered. There is limited safety data on treatment
intervals of 8 weeks or less between injections. Monitoring between the dosing visits should be scheduled based on the patient’s status and at the
physician’s discretion, but there is no requirement for monthly monitoring between injections. DME: The recommended dose is 6 mg (0.05 mL solution)
administered by intravitreal injection every 4 weeks (monthly) for the first 4 doses. Thereafter, treatment is individualised using a treat-and-extend
approach. Based on the physician’s judgement of the patient’s anatomic and/or visual outcomes, the dosing interval may be extended up to every 16
weeks (4 months), in increments of up to 4 weeks. If anatomic and/or visual outcomes change, the treatment interval should be adjusted accordingly,
and interval reduction should be implemented if anatomic and/or visual outcomes deteriorate (see full SmPC). Treatment intervals shorter than 4
weeks between injections have not been studied. Monitoring between the dosing visits should be scheduled based on the patient’s status and at the
physician’s discretion, but there is no requirement for monthly monitoring between injections. Contraindications: Hypersensitivity to the active
substance or to any of the excipients listed in the SmPC, active or suspected ocular or periocular infections, active intraocular inflammation. Warnings
& Precautions: The name and the batch number of the administered product should be recorded to improve traceability of biological products.
Intravitreal injection-related reactions, including those with faricimab, have been associated with endophthalmitis, intraocular inflammation,
rhegmatogenous retinal detachment and retinal tear (see full SmPC). Proper aseptic injection techniques must always be used when administering
Vabysmo. Patients should be instructed to report any symptoms, such as pain, loss of vision, photophobia, blurred vision, floaters, or redness, suggestive
of endophthalmitis or any of the above-mentioned adverse reactions without delay, to permit prompt and appropriate management. Patients with
increased frequency of injections may be at increased risk of procedural complications. Intraocular pressure increases Transient increases in intraocular
pressure (IOP) have been seen within 60 minutes of intravitreal injection, including those with faricimab (see full SmPC). Special precaution is needed
in patients with poorly controlled glaucoma (do not inject Vabysmo while the IOP is ≥ 30 mmHg). In all cases, both the IOP and perfusion of the optic
nerve head must be monitored and managed appropriately. Systemic effects including arterial thromboembolic events have been reported following
intravitreal injection of vascular endothelial growth factor (VEGF) inhibitors and there is a theoretical risk that these may be related to VEGF inhibition.
A low incidence rate of arterial thromboembolic events was observed in the faricimab clinical trials in patients with nAMD and DME. There are limited
data on the safety of faricimab treatment in DME patients with high blood pressure (≥ 140/90 mmHg) and vascular disease, and in nAMD patients ≥ 85
years of age. Immunogenicity As this is a therapeutic protein, there is a potential for immunogenicity with faricimab (see full SmPC). Patients should be
instructed to inform their physician of any signs or symptoms of intraocular inflammation such as vision loss, eye pain, increased sensitivity to light,
floaters or worsening eye redness, which might be a clinical sign attributable to hypersensitivity against faricimab (see full SmPC). Bilateral treatment the
safety and efficacy of faricimab administered in both eyes concurrently have not been studied. Bilateral treatment could cause bilateral ocular adverse
reactions and/or potentially lead to an increase in systemic exposure, which could increase the risk of systemic adverse reactions. Until data for bilateral
use become available, this is a theoretical risk for faricimab. Concomitant use of other anti-VEGF there are no data available on the concomitant use of
faricimab with anti-VEGF medicinal products in the same eye. Faricimab should not be administered concurrently with other anti-VEGF medicinal
products (systemic or ocular). Withholding treatment Treatment should be withheld in patients with: Rhegmatogenous retinal detachment, stage 3 or 4
macular holes, retinal break; treatment should not be resumed until an adequate repair has been performed. Treatment related decrease in Best
Corrected Visual Acuity (BCVA) of ≥ 30 letters compared with the last assessment of visual acuity; treatment should not be resumed earlier than the next
scheduled treatment. An intraocular pressure of ≥ 30 mmHg. A subretinal haemorrhage involving the centre of the fovea, or, if the size of the haemorrhage
is ≥ 50%, of the total lesion area. Performed or planned intraocular surgery within the previous or next 28 days; treatment should not be resumed earlier
than the next scheduled treatment. Retinal pigment epithelial tear risk factors associated with the development of a retinal pigment epithelial tear after
anti-VEGF therapy for nAMD, include a large and/or high pigment epithelial detachment. When initiating faricimab therapy, caution should be used in
patients with these risk factors for retinal pigment epithelial tears. Retinal pigment epithelial (RPE) tear is a complication of pigment epithelial
detachment (PED) in patients with nAMD. RPE tears are common in nAMD patients with PED, treated with IVT anti-VEGF agents including faricimab.
There was a higher rate of RPE tear in the faricimab group (2.9%) compared to aflibercept group (1.4%). The majority of events occurred during the
loading phase, and were mild to moderate, without impact on vision. Populations with limited data There is only limited experience in the treatment of
nAMD patients ≥ 85 years, and DME patients with type I diabetes, patients with HbA1c over 10%, patients with high-risk proliferative diabetic retinopathy
(DR), high blood pressure (≥ 140/90 mmHg) and vascular disease, sustained dosing intervals shorter than Q8W, or nAMD and DME patients with active
systemic infections. There is limited safety information on sustained dosing intervals of 8 weeks or less and these may be associated with a higher risk
of ocular and systemic adverse reactions, including serious adverse reactions. There is also no experience of treatment with faricimab in diabetic
patients with uncontrolled hypertension. This lack of information should be considered by the physician when treating such patients. Sodium content
This medicinal product contains less than 1 mmol sodium (23 mg) per dose, that is to say essentially “sodium-free”. Fertility, Pregnancy & Lactation:
Women of childbearing potential should use effective contraception during treatment and for at least 3 months following the last intravitreal injection
of faricimab. Pregnancy There are no or limited amount of data from the use of faricimab in pregnant women. The systemic exposure to faricimab is low
after ocular administration, but due to its mechanism of action (i.e. VEGF inhibition), faricimab must be regarded as potentially teratogenic and embryo-/
foetotoxic (see full SmPC). Faricimab should not be used during pregnancy unless the potential benefit outweighs the potential risk to the foetus.
Breast-feeding It is unknown whether faricimab is excreted in human milk. A risk to the breast-fed newborn/infant cannot be excluded. Vabysmo should
not be used during breast-feeding. A decision must be made whether to discontinue breast-feeding or to discontinue/abstain from faricimab therapy
taking into account the benefit of breast-feeding for the child and the benefit of therapy for the woman. Fertility No effects on reproductive organs or
fertility were observed in a 6-month cynomolgus monkey study with faricimab (see full SmPC). Adverse reactions: The most frequently reported adverse
reactions were cataract (11%), conjunctival haemorrhage (7%), IOP increased (4%), vitreous floaters (4%), eye pain (3%) and retinal pigment epithelial
tear (nAMD only) (3%). The most serious adverse reactions were uveitis (0.5%), vitritis (0.3%), endophthalmitis (0.3%), retinal tear (0.2%), and
rhegmatogenous retinal detachment (< 0.1%) (see section 4.4). Prescribers should consult the SmPC for a full list of adverse reactions. Marketing
Authorisation Holder (MAH): Roche Registration GmbH, Germany. VABYSMO® is a registered trade mark.
Date: September 2022
Excipients: L-histidine, acetic acid, L-methionine, polysorbate 20, sodium chloride, sucrose, water for injections
Prescription only medicine. Contact MAH for more details.
▼This medicinal product is subject to additional monitoring. This will allow quick identification of new safety information. Healthcare professionals
are asked to report any suspected adverse reactions. See section 4.8 on the Summary of Product Characteristics (SmPC) for details on how to report
adverse reactions.
Full prescribing information should be consulted prior to prescribing.
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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?
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] (accessed: January 2022).
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 non-infectious 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
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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.
Date of preparation: January 2022 ALL-OZU-220002
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OVERCOMING BARRIERS TO RETINA
CARE, MYOPIA IN CHILDREN, AND MORE
With the temperatures chilling outside this November, we hope the contents within this month’s issue will
provide an inviting respite.
In our feature section on glaucoma management, we hear from Dr Janet B. Serle on the importance of selecting the right topical therapy for patients (page 6). Dr Victor H. Gonzalez explores the opportunity to treat
glaucoma during vitrectomy. Combining endocyclophotocoagulation with vitrectomy can reduce medication
use following the procedure and, in some cases, avoid the need for further surgery (page 8). Dr Vatinee Bunya
shares pearls for how to juggle simultaneous treatments for dry eye and glaucoma (page 10).
Our cover story assesses the barriers to retinal care during a pandemic with Dr Amir Rosenblatt, Dr Livia
Faes and Prof. Anat Loewenstein on behalf of the International Retinal Collaborative. Specialists have had
to innovate and look to evolving technologies (page 12). Next, Dr Paola L. Oquendo highlights a small study
demonstrating that high-resolution imaging with adaptive optics may be a useful method of assessing integrity of the cone mosaic following macular hole repair (page 16).
Turning to cataract and refractive surgery, Dr Andreas F. Borkenstein explains a novel procedure with an
ophthalmic viscosurgical device bolus, which ensures the safe removal of cortical remnants and capsular
fibrosis (page 20). Dr Cynthia Matossian addresses how correcting abnormal tear film osmolarity before cataract surgery enables more accurate measurements to be captured, reducing residual refractive error (page 22).
In our final instalment of Ophthalmology Times Europe®’s four-part series on corneal ectasia, Dr Omid Kermani and Prof. Farhad Hafezi discuss how developments in corneal cross-linking therapy have the potential
to broaden its applications (page 24).
Focusing on gene therapy, Dr Christine N. Kay considers the causes of ocular inflammation linked to AAV
treatment approaches. Inflammation may be subtle and correlate with loss of therapeutic efficacy (page 30).
Finally, Dr Hakan Kaymak tackles the topic of controlling the growing problem of myopia in children.
Adequate clinical care is not just about the restoration of clear distance vision (page 32).
As always, thank you for reading.

Mike Hennessy jr,

President and CEO of Ophthalmology Times Europe®’s parent company, MJH Life Sciences®
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issue feature
MANAGEMENT OF GLAUCOMA

Selecting the right topical
glaucoma therapy is important

By Lynda Charters;
Reviewed by Dr Janet B. Serle

Physicians who treat glaucoma
have several classes of effective
topical treatments from which to
choose, including branded drugs,
generic drugs and compounded
medications, and the optimal
choice for an individual patient
may not always be obvious. Dr Janet B. Serle, professor emeritus of
ophthalmology at the Icahn School
of Medicine at Mount Sinai, New
York, New York, United States,
walked physicians through pros
and cons of the various treatments.

New medications
Glaucoma causes changes in the
ocular anterior segment that affect
the trabecular outflow pathway.
Physicians have access to new
medications with mechanisms
of action that directly affect the
trabecular cells and outflow tissues
to improve aqueous outflow.

NOVEMBER 2022

The newest additions to the ocular hypotensive armamentarium
are netarsudil (Rhopressa, Aerie
Pharmaceuticals), latanoprostene
bunod (Vyzulta, Bausch + Lomb),
and a fixed-dose combination of
netarsudil and latanoprost (Rocklatan, Aerie Pharmaceuticals), all
of which enhance the ability of
the trabecular meshwork to function properly.
Dr Serle described a recent
clinical trial that demonstrated
that netarsudil enhances outflow
facility and decreases episcleral
venous pressure in patients with
glaucoma, improving outflow
through both the proximal and
distal portions of the outflow path1
way. Phase 3 clinical trials have
clearly demonstrated the efficacy
of netarsudil and the fixed-dose
2,3
combination as single therapies.
Real-world studies provide information in a broader patient population, and in patients taking other
medications to treat glaucoma.
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Dr Serle reported on two realworld studies conducted with
netarsudil. The first, of 340 eyes of
233 patients, demonstrated additional intraocular pressure (IOP) reductions of 15% following addition
of netarsudil. The IOP reductions
were similar in eyes treated with
more-than- and fewer-than-three
4
medications.
The second—a multicentre,
5
open-label, Phase 4 study —
included 242 of 261 patients
enrolled. When netarsudil was
added to a multi-drug regimen,
substantially more patients
achieved lower target IOPs than
before netarsudil was added. Additional IOP reductions of 4.3–4.5
mm Hg occurred when netarsudil
was added to regimens of patients
taking one or more topical medications, Dr Serle reported.
Latanoprostene bunod has been
shown to enhance the outflow
through the trabecular meshwork
in ex vivo studies. In a retrospective
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real-world study, it achieved additional decreases in IOP of 2.0–2.5
mm Hg when the drug replaced a
6
prostaglandin analogue. Additional IOP reductions of over 3
mm Hg were observed in more
than 50% of patients followed for
almost 6 months.

Compounded medications
Compounded medications are
not approved by the US Food
and Drug Administration but are
compounded at facilities regulated
by the agency. The concerns about
these medications include their
safety and sterility, whether they
have similar efficacy to branded
and generic medications, the outof-pocket cost and the different
dosing regimens of drugs that are
compounded together.
Dr Serle identified two studies
of compounded products in the
7
literature. One study compared a
dual fixed-dose combination drug
with a triple fixed-dose combination (i.e., brimonidine 0.2%/timolol
0.5% versus bimatoprost 0.01%/
brimonidine 0.25%/timolol 0.5%).
Both drugs were dosed twice daily.
The patients who received the
triple combination had greater IOP
reductions at 12 weeks. However,
Dr Serle believes that this did not
confirm the benefits of the triple
combination product because
the comparison may have been
unequal; the triple combination
contained a prostaglandin.
A second study compared a
fixed-dose combination of two
drugs compared with a fixed8
dose combination of three drugs:
respectively, bimatoprost 0.01%/
timolol 0.5% dosed once daily
and dorzolamide/brimonidine
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0.15%/timolol 0.5% dosed twice
daily. Both combinations were
effective, with slightly greater
reductions in IOP in the combination containing bimatoprost.
Dr Serle considered that the
message from this study is that
for a patient who is intolerant of
a prostaglandin analogue, a triple
combination may have sufficient
efficacy in some patients compared with a dual combination.

Generic and brand
medications
Physicians probably prescribe
more generics than branded
medications due to the lower cost
and greater availability of the
former. The disadvantages of the
generics are that the bottle designs
and dropper sizes can differ, based
upon the generic manufacturer,
making patient adjustment difficult; in addition, bioequivalence
and not therapeutic equivalence is
required for generic drug approval.
Dr Serle concluded that many
excellent ocular hypotensive therapies are available. She advised
ophthalmologists to continue to
use those that have proven to be
efficacious over the years and to
incorporate newer options into
treatment plans, because certain
patients may benefit from the
newer agents.
Janet B. Serle, MD
P: (001) 516-731-4800

This article is adapted
from Dr Serle’s presentation at the American
Society of Cataract and
Refractive Surgery’s
2022 annual meeting in
Washington, D.C., US. She has no financial interest in this subject matter.
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Seizing the opportunity to treat
glaucoma during vitrectomy
Ophthalmologists can reduce IOP and need for medications with ECP

By Dr Victor H. Gonzalez

Since iStent inject W (Glaukos) became
the first stent approved by the United
States Food and Drug Administration
(FDA) in 2012, adoption of minimally
invasive glaucoma surgery (MIGS) has
grown substantially. In an analysis of
more than 200,000 cataract surgeries
that occurred from 2013 to 2018, the
number of concurrent MIGS procedures
1
increased more than five-fold.
By 2020, 19% of cataract and glauco2
ma surgeons were using MIGS. When
surgeons performed multiple MIGS
procedures during cataract surgery, the
most common pairing was iStent and
endocyclophotocoagulation (ECP) (Endo
Optiks E2, BVI Medical), bypassing the
trabecular meshwork while reducing
aqueous production from the ciliary
1
processes.
Although cataract surgery has
become a key opportunity for MIGS
treatment of glaucoma, it is not the
only opportunity. We perform standalone placement of stents and regularly
rely on procedures such as the Omni
Surgical System (Sight Sciences) and
Xen Gel Stent (Allergan).
Another key opportunity that
receives less attention is vitrectomy.
Busy surgeons may not recognise that

in short:

Combining ECP with vitrectomy can reduce
medication use following the procedure and in some
cases avoid the need for further surgery.
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they are in a position to help pseudophakic patients maximise control of
intraocular pressure (IOP) at the time of
vitrectomy using ECP. When patients
are already undergoing surgery for a
serious problem, ECP is a low-risk,
high-return, efficient procedure that can
have a beneficial impact on IOP and
quality of life.

Implementing ECP during
vitrectomy
When patients are referred to me for a
condition requiring a vitrectomy, such as
a macular hole, and they are pseudophakic and being treated for glaucoma, I
evaluate them for possible ECP. If patients are on maximum medical therapy
with borderline control, it is important
to seize the opportunity to improve their
status with ECP.
Even if patients are stable on maximum medical therapy, I discuss the benefits of ECP with them. ECP can improve
patient adherence and ease the economic burden by decreasing the number of
drops needed for glaucoma control.
I communicate to the referring ophthalmologist that we have an opportunity to help control IOP and reduce the
number of drops the patient is using by
performing ECP while doing vitrectomy.
Nine out of 10 times, the referring physician agrees with the treatment plan and
gives me the green light to proceed with
the treatment.
Patients with a diagnosis of neovascular glaucoma who can have their
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pressures controlled with medical
therapy can benefit from treatment
with ECP during the vitrectomy as
well. In my experience, this has
spared me from having to implant
a stent device in many of these
patients.

An efficient, valuable
procedure
During cataract surgery, the treatment is performed through the
corneal incision. After pars plana
vitrectomy, ECP takes place through
the trocar, using a 23-gauge probe.
Firstly, I visualise the ciliary
processes with the endoscope. With
a laser setting of 150–250 mW and
continuous exposure, I apply energy to the processes until shrinkage
and whitening occur. I treat 180
degrees of the ciliary processes and
a small section of pigmented tissue
on the pars plicata. After ECP, I use
dexamethasone intracamerally.
On average, ECP lowers IOP
3,4
by approximately 5–8 mm Hg,
reaching maximum effect 6 weeks
after the procedure. Thus, patients
continue their glaucoma medi-

cations after surgery, and we see
them again at 6 weeks for adjustments in medication if IOP has
decreased. Recovery is otherwise
identical to that of patients undergoing vitrectomy without ECP.
My results for ECP mirror the
literature, which shows that a
large majority of patients are able
to eliminate one or two classes of
5,6
drops. They are often stabilised
on one prostaglandin or aqueous
suppression drug after ECP. In
some cases, such as in patients
with acute neovascular glaucoma, lowering IOP with a MIGS
procedure such as ECP may
even help prevent the need for
more invasive surgery later in the
disease process.

Reaction from patients and
referring doctors
Patients are ecstatic when I can
treat their acute problem and help
them have stable pressure and optic nerve readings with less dependence on drops. Combining ECP
with vitrectomy also has a positive
effect among referring physicians.

A panoramic
endoscopic view of
the treated ciliary
processes.

When they refer patients, they
want to know if they are good
candidates for ECP, and they are
excited to be able to offer patients
that option. If ophthalmologists
expand access to this combined approach, more patients undergoing
vitrectomy will be able to improve
the overall health of their eyes as
well as their quality of life.
Victor H. Gonzalez, MD
E: maculadoc@aol.com

Dr Gonzalez is the founder
of Gulf Coast Eye Institute,
which serves the Rio Grande
Valley region in Texas, US.
He is a consultant for BVI
Medical, Endo Optiks.
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How to juggle simultaneous
treatments for dry eye, glaucoma

Combination eye drops, topical corticosteroids and other options can help patients
By Lynda Charters;
Reviewed by Dr Vatinee Bunya

Ophthalmologists are often faced
with treating diseases simultaneously because 40–60% of patients
with glaucoma also have dry eye,
according to Dr Vatinee Bunya, the
William F. Norris and George E. de
Schweinitz associate professor of
ophthalmology and codirector of the
Penn Dry Eye and Ocular Surface
Center at Penn Medicine in Philadelphia, Pennsylvania, United States.
She noted that in these cases,
glaucoma treatment trumps dry eye
therapy because of the threat of permanent vision loss; however, dry eye
negatively affects the patient’s quality of life and treatment adherence.

Minimising adverse effects
Glaucoma treatments can affect the
ocular surface in a variety of ways
via the negative effects of the preservatives in drugs, and glaucoma
surgeries can result in ocular surface
scarring. As an example, Dr Bunya
said that benzalkonium chloride
(BAK) has a very effective antimicrobial effect and so is used in approximately 70% of eye drops.
The downside is BAK’s negative
effects on the ocular surface. “It
induces apoptosis, increases corneal
staining and decreases the tear film
break-up time,” Dr Bunya said.
Dr Bunya explained that one strategy for these patients is the use of
combination eye drops to minimise
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the amount of preservative on the
ocular surface. A second option is
the use of BAK-free glaucoma medications, such as brimonidine tartrate
ophthalmic solution (Alphagan P,
Allergan) 0.1% or 0.15% and travoprost ophthalmic solution (Travatan
Z, Novartis Pharmaceuticals).
The preservatives in these drops
are gentler on the ocular surface.
Other preservative-free medications
are available commercially or from
compounding pharmacies, but the
costs are higher.
Dr Bunya also suggested that consideration be given to eliminate eye
drop use by performing glaucoma
laser surgeries or minimally-invasive
glaucoma surgery. She emphasised
the importance of treating the
underlying ocular surface disease,
for which more options are now
available. The first step is always to
use preservative-free tears that are
packaged in individual vials rather
than in bottles. In addition, she
advises patients to use humidifiers
and protective eyewear.
Dr Bunya also instructs patients to
use the 20-20-20-rule to adjust their
habits when using their electronic
devices; after every 20 minutes, they
should look 20 feet away for 20 seconds. This counteracts the effects of
less blinking and increased dry eye.
“This approach is especially
helpful for patients who are on the
computer all day,” she said. Other
options to ease the stress on the
ocular surface are to adjust the com-
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puter screen height so the user looks
slightly down at the screen to reduce
exposure of the ocular surface.

Treatments
Some prescription eye drops are
available for dry eye that include
ciclosporin (Cequa, Sun Pharma;
Restasis, Allergan), and generic
ciclosporin is now available. Topical
lifitegrast (Xiidra, Novartis) is another eye drop that can be helpful.
Topical corticosteroids can be
beneficial short-term to combat
flare-ups. In addition, the US Food
and Drug Administration approved
varenicline solution nasal spray
(Tyrvaya, Oyster Point Pharma) for
dry-eye disease last year.
Dr Bunya stated that attention
should also be paid to disorders
of the eyelids. Meibomian gland
dysfunction and blepharitis can be
treated with warm compresses, as
well as topical and oral antibiotics. Additional treatment options,
including i-Lux (Alcon) and LipiFlow
(Johnson & Johnson Vision), apply
heat and compression to the lids.
Intense pulse light treatments can
also be helpful. She also advised
physicians to examine patients
carefully for Demodex mites, which
can cause blepharitis.
Vatinee Bunya, MD, MSCE
E: vatinee.bunya@uphs.upenn.edu
This article is adapted from Dr Bunya’s
presentation at the American Society of
Cataract and Refractive Surgery’s recent
annual meeting held in Washington, D.C.,
US. She has no financial interests.
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Assessing barriers to retinal
care during a pandemic
Specialists have had to innovate and look to evolving technologies

By Dr Amir Rosenblatt, Dr Livia
Faes and Prof. Anat Loewenstein
on behalf of the International
Retinal Collaborative

The worldwide challenges of healthcare accessibility have been accentuated by the severe acute respiratory
syndrome coronavirus 2 (SARSCoV-2) pandemic. Social distancing
and population lockdowns combined with restrictions, such as the
requirement for reduced time during
patient visitation and decreased
physical proximity within clinical
settings, have created additional
barriers to patient assessments.
To meet the rapidly evolving
needs of patients within a pandemic
setting, retinal specialists have had
to innovate and look to evolving
technologies and practices. It is
important to examine and qualitatively assess perceptions of the
digital health transformation as well
as barriers to adoption and early implementation of digital services. The
feedback can be used to improve
patient outcomes and, ultimately,
provide interventions that are accessible to both patients and clinicians.

Retinal care survey
To meet the need for data on perceptions, a global survey to explore
alternative modalities of retinal
care utilised during the pandemic
was distributed to retinal specialists
between 31 March and 12 April
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TABLE 1. RATES OF ALTERNATIVE MODALITIES OF RETINAL CARE.

Rate prior to SARSCoV-2 pandemic (%)

Rate during SARSCoV-2 pandemic (%)

Digital
teleophthalmology

22

49

Home monitoring

30

42

Decentralised
patient care

19

Minor change only

2020. The survey consisted of 44
questions that explored the impact
of SARS-CoV-2 across three major
domains: digital teleophthalmology,
home monitoring and decentralised
patient care.
A total of 214 retinal specialists
completed the survey. Respondents
were predominantly from Western
Europe (n = 152, 71%) but also
included clinicians from Eastern
Europe, United States, North Africa,
the Middle East and South America.
All participants had medical retinal
expertise with a significant majority
(56%) having over 15 years of experience in ophthalmology.
Prior to the pandemic, rates of
utilisation of teleophthalmology,
home monitoring and decentralised
patient care were low: 22%, 30%
and 19%, respectively (see Table 1).
During the SARS-CoV-2 pandemic,
healthcare services increased their
utilisation of teleophthalmology
(49%, P < 0.001) and home monitoring services (42%, P < 0.001).
Minor changes were observed for
methods of decentralised patient
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care, such as intravitreal injections
occurring outside of a medical
setting and patient screening. This
is the case despite the ongoing need
for increased provision of these type
of interventions.
Reimbursement was the major
factor that influenced the uptake of
teleophthalmology services during
the Covid-19 pandemic (odds
ratio 9.62, 95% confidence interval: 2.42–38.16). However, home
monitoring and decentralised care
did not demonstrate the same increased uptake with the increased
availability of reimbursement
infrastructure.
During the pandemic, retinal
specialists felt that teleophthalmology would be best utilised for the
purposes of triage (75%), consultation (75%) and follow-up (71%), as
well as therapy instruction (70%).
However, the survey showed that
only 50% felt that teleophthalmology would sustainably change the
way they deliver retinal care in
the future, with 22% saying that
it would not change their practice
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and 27% saying they were unsure
(see Figure).
This study found a significant
increase in the implementation of
home monitoring services during
the SARS-CoV-2 pandemic, with
42% (n = 90) of the investigated
institutions increasing their efforts
for the purpose of home monitoring
(P < 0.001). Despite the previously
questioned external validity of the
Amsler grid,1 it remained the most
commonly-used visual functional test (n = 150, 70%); however,
novel alternatives, such as smartphone-based (n = 40, 19%) and hardware-based (n = 16, 8%) assessments
gained popularity (see Table 2).
Our study was the first to assess
attitudes towards the transformative
effects of the Covid-19 pandemic
on the delivery of retinal care.
Attitudes shifted toward acceptance
and increased utilisation of teleophthalmology and home monitoring
services during the pandemic. This
may be the result of increased familiarity with and availability of structures for teleophthalmology and
home monitoring that existed prior
to the emergence of the pandemic.
Utilisation of decentralised care
did not significantly change. Poor
uptake of decentralised care initiatives may be the result of a complex
interplay of regulatory and procedural barriers coupled with signifFIGURE.

22%
50%
27%
Yes

No

SURVEY
RESPONDENTS’
VIEWS ON WHETHER
TELEOPTHALMOLOGY
WILL SUSTAINABLY
CHANGE RETINAL
CARE DELIVERY.

Not Sure
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icant retinal specialist discomfort
with decentralised care initiatives:
31% were “not at all comfortable”
and 28% were “uncomfortable” with
patient care in non-medical settings
prior to the pandemic.
Covid-19 has had a significant
impact on the way that retinal
specialists interact with their
patients. Utilisation of teleophthalmology and home monitoring have
increased since the onset of the
pandemic, as has the positive attitude towards these interventions.
However, despite its poor uptake,
the response to decentralised care
should be critically evaluated as it
could still provide an important avenue for increasing retinal healthcare accessibility to marginalised
patients who are at greater risk of
visual deterioration.

Future directions
Further research is needed to
analyse these attitudes. Stratifying
by generation may be useful to
advance our understanding of
clinician perspectives and the
evolving nature of the field.
In addition, further studies
assessing the attitudes of retinal
specialists in other geographical
locations may provide unique
perspectives from healthcare
services with different structures
and challenges, which may differ
from the results of this study, which
represented a predominantly European perspective on digital retinal
healthcare. Ultimately, long-term
prospective studies may be useful
in determining the effectiveness of
newly implemented digital services
on overall patient outcomes.
In conclusion, digital healthcare will continue to provide new
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TABLE 2. THE AMSLER GRID REMAINED

THE MOST COMMONLY-USED VISUAL
FUNCTION TEST DURING THE PANDEMIC.
Visual function
test utilised

% of
respondents
using test

Amsler Grid

70

Smartphonebased

19

Hardware-based

8

avenues for improving patient outcomes. The recently implemented
short-term changes will sow
the seed for sustainable improvement, and it is up to retinal specialists and policymakers to create the
foundations for the digital age of
ophthalmology from now on.
Amir Rosenblatt, MD, MPH, MBA
E: amir_rosenblatt@hotmail.com
Livia Faes, MD
E: livia.faes@gmail.com
Anat Loewenstein, MD, MHA
E: anatl@tlvmc.gov.il
Dr Rosenblatt is an ophthalmologist and vitreo-retina
surgeon at the Tel-Aviv
Medical Center, Tel Aviv,
Israel. Dr Faes is a Swiss
medical retina and uveitis
fellow at Moorfields Eye
Hospital in London, United
Kingdom. Prof. Loewenstein is chair of ophthalmology at Tel-Aviv Medical
Center and vice dean of
the Faculty of Medicine
and Sidney Fox chair of
ophthalmology at Tel Aviv
University, Tel Aviv. The
authors have no financial
disclosures relevant to the article.
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Retinal camera unlocks
back-of-the-eye secrets

By Louise Gagnon;
Reviewed by
Dr Paola L. Oquendo

An adaptive optics (AO) retinal camera
has been used to measure photoreceptors preoperatively and following
macular hole (MH) surgery to accurately
assess any changes in cone density,
according to research presented by Dr
Paola L. Oquendo at the 2022 Canadian
Ophthalmological Society Annual Meeting and Exhibition held in Halifax, Nova
Scotia, Canada.
“We hypothesised that cone density
will change following macular hole closure,” said Dr Oquendo, a vitreoretinal

in short:

A small study demonstrates that high-resolution
imaging with adaptive optics may be a useful method
of assessing integrity of the cone mosaic following
macular hole repair.

clinical research fellow at St Michael’s
Hospital Toronto and the Department
of Ophthalmology and Vision Sciences
at the University of Toronto in Canada.
“This is because it is likely that the temporal retina stretches to close the macula hole. This could possibly result in a
reduction of cone density temporally.”
Discussing MH and photoreceptor
changes using high-resolution imaging with adaptive optics, Dr Oquendo
described the results of a small study
that used an AO retinal camera (rtx1,
Imagine Eyes) and spectral-domain optical coherence tomography (SD-OCT) to
evaluate the photoreceptors in patients
with various morphologies of MH and
the changes following surgical closure.
The study included individuals
presenting to the Kensington Vision
and Research Centre in Toronto with
( Continued on page 17 )
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When paired with SD-OCT, camera can be used to evaluate photoreceptors
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inhibitors and there is a theoretical risk that these may be related to VEGF inhibition. A low incidence rate of arterial thromboembolic events was
observed in the faricimab clinical trials in patients with nAMD and DME. There are limited data on the safety of faricimab treatment in DME patients with
high blood pressure (≥ 140/90 mmHg) and vascular disease, and in nAMD patients ≥ 85 years of age. Immunogenicity As this is a therapeutic protein, there
is a potential for immunogenicity with faricimab (see full SmPC). Patients should be instructed to inform their physician of any signs or symptoms of
intraocular inflammation such as vision loss, eye pain, increased sensitivity to light, floaters or worsening eye redness, which might be a clinical sign
attributable to hypersensitivity against faricimab (see full SmPC). Bilateral treatment the safety and efficacy of faricimab administered in both eyes
concurrently have not been studied. Bilateral treatment could cause bilateral ocular adverse reactions and/or potentially lead to an increase in systemic
exposure, which could increase the risk of systemic adverse reactions. Until data for bilateral use become available, this is a theoretical risk for faricimab.
Concomitant use of other anti-VEGF there are no data available on the concomitant use of faricimab with anti-VEGF medicinal products in the same eye.
Faricimab should not be administered concurrently with other anti-VEGF medicinal products (systemic or ocular). Withholding treatment Treatment
should be withheld in patients with: Rhegmatogenous retinal detachment, stage 3 or 4 macular holes, retinal break; treatment should not be resumed
until an adequate repair has been performed. Treatment related decrease in Best Corrected Visual Acuity (BCVA) of ≥ 30 letters compared with the last
assessment of visual acuity; treatment should not be resumed earlier than the next scheduled treatment. An intraocular pressure of ≥ 30 mmHg. A
subretinal haemorrhage involving the centre of the fovea, or, if the size of the haemorrhage is ≥ 50%, of the total lesion area. Performed or planned
intraocular surgery within the previous or next 28 days; treatment should not be resumed earlier than the next scheduled treatment. Retinal pigment
epithelial tear risk factors associated with the development of a retinal pigment epithelial tear after anti-VEGF therapy for nAMD, include a large and/or
high pigment epithelial detachment. When initiating faricimab therapy, caution should be used in patients with these risk factors for retinal pigment
epithelial tears. Retinal pigment epithelial (RPE) tear is a complication of pigment epithelial detachment (PED) in patients with nAMD. RPE tears are
common in nAMD patients with PED, treated with IVT anti-VEGF agents including faricimab. There was a higher rate of RPE tear in the faricimab group
(2.9%) compared to aflibercept group (1.4%). The majority of events occurred during the loading phase, and were mild to moderate, without impact on
vision. Populations with limited data There is only limited experience in the treatment of nAMD patients ≥ 85 years, and DME patients with type I diabetes,
patients with HbA1c over 10%, patients with high-risk proliferative diabetic retinopathy (DR), high blood pressure (≥ 140/90 mmHg) and vascular disease,
sustained dosing intervals shorter than Q8W, or nAMD and DME patients with active systemic infections. There is limited safety information on sustained
dosing intervals of 8 weeks or less and these may be associated with a higher risk of ocular and systemic adverse reactions, including serious adverse
reactions. There is also no experience of treatment with faricimab in diabetic patients with uncontrolled hypertension. This lack of information should be
considered by the physician when treating such patients. Sodium content This medicinal product contains less than 1 mmol sodium (23 mg) per dose, that
is to say essentially “sodium-free”. Fertility, Pregnancy & Lactation: Women of childbearing potential should use effective contraception during treatment
and for at least 3 months following the last intravitreal injection of faricimab. Pregnancy There are no or limited amount of data from the use of faricimab
in pregnant women. The systemic exposure to faricimab is low after ocular administration, but due to its mechanism of action (i.e. VEGF inhibition),
faricimab must be regarded as potentially teratogenic and embryo-/foetotoxic (see full SmPC). Faricimab should not be used during pregnancy unless
the potential benefit outweighs the potential risk to the foetus. Breast-feeding It is unknown whether faricimab is excreted in human milk. A risk to the
breast-fed newborn/infant cannot be excluded. Vabysmo should not be used during breast-feeding. A decision must be made whether to discontinue
breast-feeding or to discontinue/abstain from faricimab therapy taking into account the benefit of breast-feeding for the child and the benefit of therapy
for the woman. Fertility No effects on reproductive organs or fertility were observed in a 6-month cynomolgus monkey study with faricimab (see full
SmPC). Adverse reactions: The most frequently reported adverse reactions were cataract (11%), conjunctival haemorrhage (7%), IOP increased (4%),
vitreous floaters (4%), eye pain (3%) and retinal pigment epithelial tear (nAMD only) (3%). The most serious adverse reactions were uveitis (0.5%), vitritis
(0.3%), endophthalmitis (0.3%), retinal tear (0.2%), and rhegmatogenous retinal detachment (< 0.1%) (see section 4.4). Prescribers should consult the
SmPC for a full list of adverse reactions. Marketing Authorisation Holder (MAH): Roche Registration GmbH, Germany. VABYSMO® is a registered trade
mark.
Date: September 2022
Excipients: L-histidine, acetic acid, L-methionine, polysorbate 20, sodium chloride, sucrose, water for injections
Prescription only medicine. Contact MAH for more details.
▼This medicinal product is subject to additional monitoring. This will allow quick identification of new safety information. Healthcare professionals are
asked to report any suspected adverse reactions. See section 4.8 on the Summary of Product Characteristics (SmPC) for details on how to report adverse
reactions.
Full prescribing information should be consulted prior to prescribing.
References: 1. Heier JS, et al. Lancet. 2022;399(10326):729-40. 2. Wykoff CC, et al. Lancet. 2022;399(10326):741-755. 3. Holz FG, et al. Presented at EURETINA
2022, Hamburg, Germany, 1–4 September 2022. 4. Schlottmann PG, et al. Presented at EURETINA 2022, Hamburg, Germany, 1–4 September 2022.

retina

( Continued from page 14 )

idiopathic MH needing pars plana
vitrectomy and membrane peeling.
Patients underwent extensive imaging before their surgeries and at 3
months postoperatively, according
to Dr Oquendo.

Assessing cone mosaics
In terms of results with eight
patients (eight eyes) with idiopathic MH, cone density before
3
surgery was 11,793.92 mm , and
at 3 months postoperatively it was
3
12,181.6 mm . In addition, average
preoperative spacing was 24.2%,
and postoperatively it was 23.1%.
Preoperative regularity was
85.8%, and postoperative regularity was 85.1%. Five patients had
stage 2 MHs, three had stage 3 and
one had stage 4. All had successful
closure of their MHs.
“There was no statistical difference in cone density, regularity or
dispersion when comparing preand postoperatively,” Dr Oquendo
explained. “The sample size was
relatively small, but the study
demonstrated that AO (rtx1 retinal
camera) may be a useful method of
assessing integrity of the cone mosaic following macular hole repair.”
Dr Oquendo noted that the
sample size in this study was
small. “We would like to continue
recruiting patients to enlarge the
sample size and get more meaningful data,” she said. “This initial
study was a pilot project to assess
the cone mosaic before and after
surgery, and larger studies will
be useful to assess AO imaging
biomarkers with variations in surgical technique for macular hole
closure.”
Dr Oquendo explained that the
significance of the study is that it
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looked at the effect on cone mosaic following MH surgery. “It is well
reported that there is a shift of the
retina after surgical repair of the
macular hole,” she said. “However,
there are very few studies that
describe the cone mosaic after
surgical repair of MHs.”
Moreover, she pointed out,
this is the first study describing
the change in cone mosaic from
baseline. “It is important to know
the integrity and changes in the
cone mosaic in macular hole to
better understand the mechanism
of closure and identify imaging
biomarkers that may be associated
with better functional outcomes,”
Dr Oquendo said. “Eventually this
could lead to improved surgical
techniques,” she added.

Limitations
One of the limitations of the
technology is that its use can
be time-intensive for clinicians,
explained Dr Rajeev H. Muni. The
senior author on the study, Dr
Muni is a vitreoretinal surgeon
at St Michael’s Hospital, Toronto
and Kensington Eye Institute, and
vice-chairman of clinical research
in the Department of Ophthalmology and Vision Sciences at the
University of Toronto, Canada.
“There is some training that is
required before learning how
to efficiently obtain images,” Dr
Muni explained. “However, if the
patient moves or does not fixate
on the target, it can be difficult to
acquire images. As a result, in
some cases the image acquisition process is time-consuming."
He added, "Furthermore, depending on the objective, performing
imaging in many quadrants and
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several eccentricities will take
more time.”
Dr Muni noted that the AO
retinal camera will probably have
an adjunctive imaging role to SDOCT. “Both machines are different,
and this is not a replacement for
SD-OCT,” he added. “This imaging
device provides a very high-resolution image of the cone mosaic, and
I think it will be complementary to
SD-OCT. Currently, I believe it has
a lot of potential in research, as we
discover novel imaging biomarkers
that are associated with functional
outcomes in various diseases.”
Dr Muni noted that the AO
retinal camera has been used for
conditions other than MH. “There
are several applications in both
medical and surgical retina, and
these will keep expanding as we
learn more and get more experience,” he pointed out.
“There has been a lot of research already in diabetic retinopathy and hereditary eye disease.
It is also very good for measuring
the vessel wall thickness in various vascular conditions. The best
images can be acquired in younger
phakic patients with no media
opacity and a good tear film with a
good ability to fixate.”
Paola L. Oquendo, MD
P: (001) 416-978-4321

Dr Oquendo had no
relevant financial disclosures related to this
content.

Rajeev H. Muni, MD
P: (001) 416-928-2132

Dr Muni is a consultant
for Alcon, Bausch +
Lomb, Bayer, Novartis
and Roche. He has received grants/research funding from Bayer, Novartis and Roche.
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Automating ultrasound delivery for increased efficiency
in my cataract surgeries: Power on Demand with the
ZEISS QUATERA 700
Wolfram Wehner, MD

A full year has passed since the QUATERA® 700
phacoemulsification system from ZEISS was launched
onto the market (FIGURE 1). This new platform is
equipped with novel technologies that in my opinion
make it a state-of-the-art device raising cataract surgery
safety and efficiency to higher levels.
Specifically, ZEISS QUATERA 700 features a unique
pump system – the ZEISS patented QUATTRO Pump®
– that based on my personal experience provides extraordinary anterior chamber stability. In addition,
when building ZEISS QUATERA 700, ZEISS engineers adopted my vision for automating ultrasound
delivery. Tagged Power on Demand (PoD), this one-ofa-kind ultrasound management technology activates ultrasound upon occlusion and deactivates it when there
is no occlusion so that energy is used only when needed
for lens emulsification (FIGURE 2).

Figure 1. ZEISS QUATERA 700 with ZEISS patented QUATTRO
pump and Power on Demand
What distinguishes the QUATTRO pump from
the fluidics systems of other phacoemulsification devices?
The QUATTRO pump operates via four syringe-like
chambers that directly control infusion and aspiration.
Integrated sensors measure real-time irrigation and
aspiration flow, and the pump synchronizes irrigation
and aspiration while accounting for incision leakage to
maintain the stability of the chamber, independent of
vacuum or IOP level. This is exactly what I notice when
using the device. The anterior chamber is extremely
stable without fluctuations in anterior chamber depth
and this allows my phaco tip to remain at a safe distance from the posterior capsule, iris, and cornea.
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With most other phacoemulsification systems today, air
pressure in the bottle is increased via the overflow vessel, and this total pressure must safely compensate for
the maximum suction rate. In my experience, this design
leads to an increase in IOP when there is no suction. On
the other hand, because these systems are set for a certain incision size and do not compensate for fluctuating
incision leakage, I have found that the anterior chamber
collapses at maximum suction if the incision turns out to
be somewhat larger than planned. These situations are
eliminated when I am using the ZEISS QUATERA 700.
With its real-time measurement of aspiration volume,
ZEISS QUATERA 700 can easily detect upcoming occlusion. This information is used to enable PoD.
What was the genesis of your idea for PoD?
There has been an ongoing evolution in phacoemulsification techniques and technologies driven by aims to continue to improve safety and efficacy. In addition to maintaining a stable anterior chamber, the safety and efficacy
of modern cataract surgery is tied to the amount of ultrasound energy delivered during the procedure. Minimizing
ultrasound energy consumption results in less postoperative corneal edema and macular edema, which translates
into faster visual recovery, and it is also associated with
less corneal endothelial cell loss. One key to minimizing
ultrasound energy consumption is to use phaco power
only when it is needed, and that is when the aspiration
port is blocked with lens material. However, when surgeons are working to control ultrasound manually using
the foot pedal, it is difficult to switch the power on and off
precisely as needed. Consequently, I felt that I was using
more than the minimally necessary phaco power because
I would activate ultrasound before it was needed and keep
the foot pedal depressed when phaco was no longer needed. The need to simultaneously concentrate on what was
happening inside the eye and respond appropriately with
the foot pedal also added to my stress during surgery.
Automated ultrasound PoD was my idea for addressing
these issues. The concept is to have a system where ultrasound turns on automatically when aspiration fluid flow
stops because the aspiration port is blocked with a lens
fragment and then turns off immediately once the port is
open. Because phaco energy repels lens fragments, PoD
that activates ultrasound only upon occlusion also leads to
higher followability in my surgeries.

CASE STUDIES
How are you using PoD?
I like to operate with high vacuum because I feel it
reduces surgical time and increases efficiency. Because the QUATTRO pump works so well to maintain anterior chamber stability, I feel confident operating with the maximum vacuum setting available on

That is not to say, however, that PoD likely only has
value when operating on 4+ cataracts and using a high
vacuum setting. I assume, surgeons can work with lower vacuum and still find PoD useful. Ultrasound is activated when there is occlusion that will occur sooner
when operating with vacuum set at 300-400 mmHg.
Because the phaco power remains on only until the
fragment has passed through the needle and flow resumes, I expect reduced phaco energy output in this
surgical setting as well.
Does PoD affect total procedure time?
Once surgeons complete what I believe will be a quick
learning curve for PoD, I expect they will find that
the total operation time using PoD will be the same or
shorter than for similar cases done without it. In my
surgeries, PoD can help reduce the total procedure time
because it allows me to concentrate better on directing
lens fragments to the phaco tip.
What differences has using PoD made for your
patients and for you as a surgeon?
So far, my experience with PoD includes approximately
200 cases, and I found that the effective phaco time
was significantly lower compared to procedures done
without PoD. I also noted that the eyes operated on with
ZEISS QUATERA 700 using PoD had clearer corneas
on postop day 1, and the percentage of eyes with 20/20
vision was higher too. For me, PoD definitely makes
my surgical days less stressful because it frees me
from having to think about turning phaco on and off.

With regard to my specific tips for surgeons when they
begin using PoD, I suggest for the first few cases choosing eyes with a wide pupil for maximum visualization
and a 3+ nucleus because I think that surgeons who are
unfamiliar with PoD will find it is somewhat easier to
block the aspiration port with lens fragments when operating on a 3+ cataract compared to a harder lens. In
addition, and just to get a sense of how POD works,
I think it might be helpful performing the first one or
two cases with a maximum vacuum between 300 and
400 mmHg because I think that it will make the intraocular environment especially conducive for bringing
lens fragments to block the aspiration port. In general,
however, I would recommend using high vacuum and
high aspiration flow because those settings allow occlusion to build more quickly and therefore can enable
surgeons to experience the greatest benefits of PoD.
Do you have final thoughts to share?
The road to further optimizing safety and efficiency
of cataract surgery depends on developing technology innovations that automate components of the procedure so as to eliminate the performance variability that is inherent to surgeon-dependent functions.
The QUATTRO Pump and PoD technology on the
ZEISS QUATERA 700 are advances along the road towards a future of fully automated phacoemulsification
surgery.To my surgeon colleagues, I offer my encouragement to try PoD because based on my experience
there are benefits to gain and no causes for hesitation.
Using PoD in my cataract cases where ultrasound is
needed allows me to feel more relaxed during surgery,
and on the next day I am seeing happy patients with
clear corneas and good vision.
Dr Wolfram Wehner is in private practice,
Maxi Augenärzte, Nuremberg, Germany. He
is a paid consultant to Carl Zeiss Meditec.
Dr.Wehner is joint inventor of the patent
US 9,144,517 B2 enabling the adaption of
ultrasound energy to the hardness of the
lens fragment during an occlusion event.
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every market. Approved labeling and instructions may vary from one country to another. For country-specific product information, see the appropriate country website. Product
specifications are subject to change in design and scope of delivery as a result of ongoing technical development.

ZEISS QUATERA 700, which is 700 mmHg. In my
opinion, PoD is especially helpful when operating with
high vacuum where the change from occlusion to no
occlusion happens very quickly, making it even more
challenging to precisely regulate ultrasound with the
foot pedal. By using such a high vacuum, I can remove
3+ and softer cataracts with aspiration only. Therefore,
I am using PoD almost exclusively in cases with a 4+
nucleus where fragments require emulsification for removal.

Do you have any advice for surgeons as they
begin to use PoD?
First, I would repeat to my peers that I expect they
will have a short learning curve for using PoD. I believe that surgeons should feel comfortable after just
10 to 15 cases. Based on my experience with the technology I would also reassure surgeons not to worry
that using PoD will compromise safety. Because of
ZEISS QUATERA 700’s fluidics system, surgeons can
keep the phaco tip in the center of the anterior chamber
away from the posterior capsule, iris, and corneal endothelium, and ultrasound is only activated when the
aspiration port is blocked by lens material.

The statements of the author reflect only his personal opinions and experiences and do not necessarily reflect the opinion of any institution that he is affiliated with. The author
alone is responsible for the content of his experience reported and any potential resulting infringements. Carl Zeiss Meditec AG and its affiliates do not have clinical evidence
supporting the opinions and statements of the author nor accept any responsibility or liability of the authors’ content.

Figure 2. With PoD, ultrasound is only activated upon occlusion
(left) and directly deactivated when there is no occlusion (right)

Instead I only have to concentrate on bringing lens
fragments to the aspiration port.

Media placement sponsored by Carl Zeiss Meditec AG
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Ophthalmic viscosurgical device bolus:

Putting the eye to the grindstone
Procedure ensures safe removal of cortical remnants, capsular fibrosis

By Lynda Charters;
Reviewed by Dr
Andreas F. Borkenstein

Refinement of a procedure to remove residual cortical material adjacent to the posterior lens capsule
during cataract surgery without the
need for additional instrumentation
seems safe and effective in the first
few cases. Dr Andreas F. Borkenstein, who is in private practice in
Graz, Austria, presented this finding and other data at the American
Society of Cataract and Refractive
Surgery’s 2022 annual meeting in
Washington, D.C., United States.
Dr Borkenstein noted that the
step of removing any cortical
remnants and primary capsular fibrosis is critical in cataract surgery
because, otherwise, damage to the
posterior capsule can occur. However, with normal jetting during the
procedure, residues often remain,
or the capsule can be destroyed by
the pressure of the jet stream.
Dr Borkenstein explained that the
idea to use a fluid stream from the
irrigation cannula attached to the
balanced salt solution (BSS) syringe
to clean the capsule dates back to
the late 1990s and was devised by
Dr Steven Arshinoff and Dr Thomas
Neuhann. The safety and efficacy of
1,2
the procedure has been reported.
It was in 2020 that Dr Borkenstein
first devised his new technique. The
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idea arose out of his recognition of
the “excellent” capability of a highly
viscous cohesive ophthalmic viscosurgical device (OVD; Pe-Ha-Luron F
2.2%, Albomed) to remove primary
capsular fibrosis without damaging the posterior capsule with the
irrigation/aspiration cannula when
performing the mechanical capsular
polishing step.
In 2021, Dr Borkenstein sought
the assistance of Dr Boris Malyugin,
a professor of ophthalmology and
deputy director general at the S.
Fyodorov Eye Microsurgery Federal
State Institution in Moscow, Russia.
Dr Malyugin, an internationally recognised expert for challenging cases
in cataract surgery and the inventor
of a number of useful instruments,
became the co-author of Dr Borkenstein’s study.
The difference between the
existing procedure for cleaning the
capsule and the newer technique
is that the latter does not use a BSS
stream but rather a bolus of the
OVD. This approach is an attempt to
avoid excessive collateral irrigation
trauma to the delicate corneal endothelium and posterior capsule. As
Dr Borkenstein explained, cohesive
OVDs seem ideal for this technique
in that they have a high molecular
weight and high surface tension
and are made of large molecules. In
addition, they maintain the anterior
chamber and help to perform the
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capsulorrhexis, and create space,
and are easy to remove because of
their high surface tension.

The procedural steps
Dr Borkenstein outlined the threestep process. Firstly, the capsular
bag is filled to about a third of
capacity with the cohesive, highly
viscous OVD to create the bolus.
Secondly, the surgeon increases the
BSS jet stream by introducing a 27or 30-gauge cannula attached to the
syringe and directing it towards the
posterior capsule, slightly tangential
to the OVD bolus.
Finally, the OVD bolus starts to
rotate and creates a “grindstone” of
sorts. Dr Borkenstein explained that
this effect can be detected when the
thick viscoelastic cords start to rotate quickly in the capsule as a ball
with a relatively rough surface that
grinds down the cortical material.
The jet stream remains in the
same position: tangential to the
posterior capsule. Air bubbles in
the anterior chamber also remain
at the same location, indicating that
no fluid or shear forces reach the
anterior chamber or the endotheli3
um/cornea.

The first OVD cases
Dr Borkenstein reported that the
first 62 cases were performed
without problems. There were no
intraoperative or postoperative

Cutting-edge Advancements

Universal
Slit Lamps and
High-performance
Imaging

complications detected, and on Day 1 after surgery,
there was no corneal oedema or hypertension. The
mean best-corrected visual acuity was –0.01 ± 0.11
logarithm of the minimum angle of resolution.
The procedure seems to be safe with no additional irrigation trauma and no pressure, mechanical
force or sharp objects applied to the capsule. “The
anterior chamber and corneal endothelium also are
safe because the OVD remains in the capsule due to
its molecular weight,” Dr Borkenstein said.
The technique added only 30–60 seconds to the
4
time of the routine cataract surgery. A major advantage in challenging cases is that the technique
could result in a lower risk of posterior capsular
opacification (PCO) developing postoperatively.
In addition, additional surgical devices were not
needed. It is safe and simple; Dr Borkenstein noted that it is therefore ideal for challenging cases
such as post-traumatic eyes, pseudoexfoliation
syndrome or floppy iris syndrome.
Dr Borkenstein explained that it will be interesting to see over the long term whether the PCO rate
decreases as a result of this technique, and, with
more surgeons performing it worldwide, if the
intraoperative complication rate can be reduced.
A further multicentre study is planned to evaluate the long-term results regarding the PCO rate
and endothelial cell count with more patients. In
addition, Dr Borkenstein would like to demonstrate the grindstone effect in a laboratory study
using the “Miyake-Apple posterior video analysis
technique” and is seeking further collaboration.

The availability of products and features may vary by country.
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OCULUS slit lamps SL-IC4 and SL-IC5
Universal slit lamps with pioneering features

Andreas F. Borkenstein, MD
E: crustalith@gmx.at

• Five-step magnification changer
• Bright, homogeneous slit illumination

Dr Borkenstein has no financial interests.
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Cataract predictability: Screen and
treat unstable tear film in weeks
With a few steps, surgeons can reduce risks of of postoperative dry eye

By Dr Cynthia Matossian

Patient expectations for cataract surgery
are very high, especially when it comes
to advanced-technology implants. To
meet those expectations, we need
accurate preoperative measurements
as a basis for IOL calculations, and we
cannot have accurate measurements
without a stable tear film.
Objective tests such as tear osmolarity
and matrix metalloproteinase 9 (MMP-9)
offer efficient ways to screen the tear
film and, in turn, may act as predictors
as to whether preoperative measurements will be accurate. Studies show
that cataract patients with abnormal
tear film osmolarity have highly variable
keratometric readings (up to nearly 3.5
1
D, taken 2 weeks apart).
With treatment and stabilisation of the
tear film, more accurate measurements
are captured, reducing residual refrac2
tive error. Here is a look at how I screen
my cataract patients, aggressively treat
them before surgery and initiate longterm therapy postoperatively for chronic
dry eye disease.

Objective tear film screening
Given the prevalence of dry eye disease
in the cataract age group, we have to look

in short:

Correcting abnormal tear film osmolarity
before cataract surgery enables more accurate
measurements to be captured, reducing residual
refractive error.
NOVEMBER 2022
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at every cataract patient as a dry eye consultation. This is true even when patients
are asymptomatic or do not recognise
mild symptoms of dry eye disease.
Patients might have intermittent
blurred vision that they blame on the
cataracts or fatigue, when in fact the
problem is tear film instability. If we do
not treat the condition before surgery,
dry eye symptoms often worsen from
the stress of surgery, at which point
patients blame their surgeon for “giving
them dry eye”.
Objective tests make dry eye screening accurate and efficient. I use an osmolarity test (TearLab Osmolarity System,
TearLab Corporation), in which a score
above 308 mOsm/L and/or an interocular difference of 8 mOsm/L or higher
indicates an abnormal tear film. When
two eyes exhibit different numbers, the
diagnosis and treatment decisions are
based on the higher number.
In addition to osmolarity testing, I also
perform meibography (TearScience LipiView, Johnson & Johnson Vision) to show
patients their missing or architecturally
abnormal gland structures. Another
point-of-care test that our technicians
perform is an MMP-9 test for inflammation (InflammaDry, Quidel Corporation).
If this test shows a stripe ranging from
faint pink to bright red, inflammation is
present. We need to treat the inflammation before cataract surgery.
Finally, I educate patients about dry
eye and their diagnostic test results. It
is so important to make believers of
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them and engage them in their
own treatment process.
I give patients a card with their
osmolarity number and a scale on
the back with the colour-coded
interpretation of their number. I
explain to them, “We have to tune
your ocular surface to get the best
results from cataract surgery,” and
typically they are highly motivated
to adhere to their customised treatment for the next few weeks.

croblepharoexfoliation of the
lid margins (BlephEx, Alcon) to
debulk the debris, break up the
biofilm, and minimise the risk of
infection and endophthalmitis.
With the tear film stabilised,
as evidenced by an osmolarity
score below 308 mOsm/L and an
absent red line on the MMP-9 test,
I am ready to take measurements,
calculate the implant powers and
proceed with surgery.

Pre-op: A few weeks of
intensive therapy

Post-op: Transition to
long-term treatments

When patients are ready for
cataract surgery, they do not want
to wait months for their dry eye
treatment to work, but they do
not mind waiting a few weeks to
ensure a better outcome. I treat the
tear film aggressively and schedule
patients to return this for their
measurements in about 3 weeks,
depending on disease severity. I
explain that they must be adherent, as otherwise I will not be able
to acquire reliable data for surgery.
I start patients on a topical
corticosteroid for 2 weeks to quell
the inflammation (either Alcon’s
Eysuvis or loteprednol if there
are insurance coverage issues for
Eysuvis). Patients start oral omega
supplements, sometimes starting
with a liquid formula before transitioning to capsules long term.
If meibography shows impacted
meibomian glands, I perform thermal pulsation (TearScience LipiFlow, Johnson & Johnson Vision) to
evacuate the inspissated meibum
and allow the ingested omega fatty
acids to filter through the cleaned
meibomian gland orifices onto the
ocular surface. If patients have
blepharitis, I recommend mi-

Ocular surface disease is chronic;
patients will need to use customised therapies long term. I explain
to patients that to get the most
from their new implants, they need
to keep their tear film healthy. Postoperatively, patients continue with
their omegas, a heated moisture
mask, lid scrubs and an annual
thermal and evacuation treatment
if warranted.
For patients with meibomian
gland dysfunction, I often perform
intense pulsed-light therapy (Lumenis OptiLight or ESW Vision’s E-Eye).
This four-session treatment is scheduled every 2–3 weeks and can then
be repeated as a single treatment
semi-annually for maintenance.
Most patients perceive the benefits,
with decreased lid margin hyperaemia and increased ocular comfort,
after the sessions are complete.
Additionally, for many patients’
long-term care, I prescribe ciclosporin (Allergan’s Restasis or Sun
Pharmaceutical Industries’ Cequa),
or lifitegrast ophthalmic solution
(Xiidra, Novartis Pharmaceuticals
Corporation) 5% eye drops, or varenicline solution (Tyrvaya, Oyster
Point Pharma) nasal spray 0.03%.
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We have to ensure adherence
by engaging patients in their
surgical journey.
Patient’s treatments need to be customised and carefully monitored.

Predictable outcomes
When we stabilise the tear film,
refractive surprises become less
frequent. Moreover, patients do not
suddenly experience dry eye symptoms postoperatively and blame
their surgeon.
For the process to work, we have
to ensure adherence by engaging
patients in their surgical journey. I
find this empowers them. They like
tracking their osmolarity number.
In addition, by starting a dry eye
care routine leading up to surgery,
patients are well prepared to continue their maintenance therapy
after surgery.
Cynthia Matossian,
MD, FACS, ABES
E: CMatossianMD@
icloud.com

Dr Matossian specialises in refractive cataract
surgery and dry eye disease. She is the
founder of Matossian Eye Associates,
located in Pennsylvania and New
Jersey, United States.
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The pathophysiology and
pathomorphology of corneal ectasia

Part 4: Developments in corneal cross-linking therapy broaden its applications
This is the fourth in a series of articles that summarises an afternoon of presentations, plus a debate, on
the topic of corneal ectasia that was held as part of the recent 29th Cologne Adventsymposium, an annual
meeting organised by Laserforum e.V., in Cologne, Germany. Chaired by Drs Omid Kermani and Georg Gerten, the presentations each considered the condition from a different perspective and are available online
(www.youtube.com/watch?v=q3pnda2SndI).
Part 1, published in the June 2022 issue of Ophthalmology Times Europe®, considered the contribution of
eye rubbing to the development of keratoconus. Part 2, published in the July/August 2022 issue, looked
at developments in diagnostics and classification methods for ectatic corneal diseases. Part 3, published
in the September 2022 issue, covered epithelial imaging. In this final instalment of the series, we look at
recent developments in corneal cross-linking. This is based on the presentation that Prof. Farhad Hafezi
gave during the event.
By Lisa Stewart, PhD;
Reviewed by Dr Omid Kermani
and Prof. Farhad Hafezi

Prof. Hafezi began his presentation
by explaining that there are three
essential components for every corneal cross-linking (CXL) procedure:
UV light, riboflavin and oxygen.
When CXL was first developed in
the early 2000s, it involved corneal
epithelial cell debridement (making
it an “epi-off” procedure) to enable
riboflavin to be applied to the cornea and saturate the stroma.
This was followed by the delivery
2
of UV, total dose (fluence) 5.4 J/cm ,
by irradiating the stroma with 3
mW/cm2-intensity light for 30 minutes. This is known as the Dresden
protocol.
One of the basic laws of photochemistry is the Bunsen–Roscoe
law of reciprocity. If all reagents
are in excess, then the amount of
reaction that occurs depends solely
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on fluence—not the speed at which
the light energy is delivered. Under
these conditions, doubling light intensity and halving the irradiation
time should have the same effect.
But would this principle hold
true in CXL? Prof. Hafezi’s group
tested the biomechanics of several
different accelerated CXL protocols
(Figure 1) and found a 10-minute
protocol that, although it induces
significantly less corneal stiffening than the Dresden protocol, is
enough to stabilise a keratoconus in
1
most cases.
Prof. Hafezi explained that “the
reason that increasing acceleration
of the cross-linking reaction results
in decreasing stiffening effects is
that the speed of oxygen diffusion
into the stroma is the rate-limiting factor in cross-linking. If the
cross-linking reaction is too fast,
the oxygen cannot diffuse in fast
enough and efficacy is lost, unless
intensity is increased to compen-

24

sate.” If there is no oxygen in the
2
cornea, no stiffening occurs at all.
Until recently, Prof. Hafezi
always reverted to the 30-minute
Dresden protocol for particularly
aggressive forms of keratoconus,
such as in a young child or an
ectasia after LASIK. However, he
has now developed and published
an accelerated epi-off protocol
that compensates for the acceleration-related loss of stiffness by
increasing fluence (Figure 2). This
new protocol achieves the same
stiffness as the Dresden protocol
while saving the surgeon 20 min3
utes of time.

Epi-on
“The holy grail for cross-linking
would be a truly effective epi-on
procedure,” Prof. Hafezi said. Leaving the epithelium intact would
mean faster healing, less haze and
an even lower infection risk. “The
quest for good, efficient epi-on
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2

FIGURE 1. Comparison of corneal stiffening achieved with different epi-off CXL irradiation

protocols: blue is the Dresden protocol (30 minutes at 3 mW/cm2); red is 10 minutes at 9 mW/
cm2; green is 5 minutes at 18 mW/cm2; purple is control with no cross-linking. (Image courtesy
of Prof. Farhad Hafezi, adapted from Hammer et al. 20141)
FIGURE 2. Comparison of stiffening results from different epi-off cross-linking protocols (Image

adapted from Abrishamchi et al. 20213)
has been going on for more than a
decade. What do we need to make
it work?”
If the epithelium remains in
place, then the UV irradiation
needs to be increased because the
epithelium blocks around 15–20%
of the light. This is relatively easy;
it can be done by increasing the
2
fluence from 5.4 to 7.2 J/cm .
The next element is riboflavin.
Riboflavin is a relatively large
molecule, so transporting it through
the tight junctions of the epithelium
is not easy. One method is iontophoresis, which uses an electrical
current to encourage transport.
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The third factor is oxygen diffusion. The presence of the epithelium
forms yet another barrier to oxygen
diffusion into the cornea. It has been
proposed that pulsing the light on
and off might be effective: the idea is
that oxygen is consumed when the
light is on, so the oxygen can re-diffuse during the light’s off period.
The next question was: what
happens with a slow procedure?
Irradiating for 1 hour, instead of
30 minutes, with half the intensity, produces very efficient epi-on
4
cross-linking. Prof. Hafezi said,
“This was a proof of principle, and
as a scientist I am happy—but as a
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clinician I don’t want to spend an
hour in the operating room.”
One approach to increasing the
amount of oxygen in the cornea
during CXL, goggles that are fed a
continuous stream of 100% oxygen,
was proposed 2–3 years ago. However, Prof. Hafezi was not keen: “This
makes sense. It should work. I don’t
like it. Why? Because it is additional
technology and I want to simplify
the procedure, not make it more
complicated and more expensive.”
“It is not necessary to have 100%
oxygen surrounding the eye; what
is needed is enough oxygen in
the stroma for the cross-linking

November 2022

cornea

reaction to proceed effectively.
What was needed was an intelligent
combination of everything we have
learned so far.”
There is now a published epi-on
protocol that consists of normal air
(no oxygen boost), iontophoresis
to push riboflavin into the cornea,
pulsed light, gentle acceleration,
high fluence, and there are 3-year
follow-up clinical data showing that
5
it is effective.
The next question was, could
epi-on CXL be undertaken without
iontophoresis? Prof. Hafezi’s group
has been assessing the ability of
penetration enhancers to get riboflavin to pass through the epithelial
cell tight junctions, spending almost
a year at the Swiss Federal Institute
of Technology using multiphoton
microscopy to assess the extent of riboflavin penetration, in order to find
a penetration enhancer combination
that achieves a stromal riboflavin
concentration that is similar to that
achieved with epi-off CXL.
This means there is now a gently
accelerated high-fluence epi-on
protocol, which takes approximately 30 minutes in total (including
15 minutes of irradiation), that can
be performed at the slit lamp. This
protocol is currently undergoing
clinical evaluation.

Thin corneas
Prof. Hafezi reminded the audience
that the original Dresden protocol
required a minimum stromal thickness of 400 µm in order to protect
the corneal endothelium from
being exposed to potentially damaging levels of UV irradiation. Historically, surgeons have artificially
increased the corneal thickness
prior to treatment, either by swelling the cornea with hypo-osmolaric
6
riboflavin or through the use of
7
a riboflavin-soaked contact lens.
However, these methods have
disadvantages. The amount of
swelling achieved by the hypoosmolar riboflavin is unpredictable,
and, because contact lenses form
an additional barrier to oxygen
diffusion, their use reduces the stiffening efficacy by around 30%.
What Prof. Hafezi proposes now
is what he describes as individualised cross-linking. Previously,
surgeons adapted the cornea to the
CXL protocol; now the technique
can be adapted to each patient’s
cornea. His research group modelled the interaction of oxygen, UV
light, riboflavin and the stroma,
and made an algorithm to predict
the extent of cross-linking based on
8
these parameters.
Using this, they developed the

“sub400” protocol, which uses measurements of the thinnest point of
the cornea to calculate the optimal
2
duration of a 3 mW/cm intensity
irradiation (via a simple look-up
table) in an otherwise standard
epi-off CXL protocol that leaves the
same un-cross-linked stromal safety
margin as the Dresden protocol to
avoid harming the endothelium.
Clinical results have been very
encouraging, with around 80% of
corneas having successful prevention of ectasia progression after 1
year, even in corneas as thin as ~200
µm that would otherwise have gone
9
on to require keratoplasty.
This opens up a possibility for
a new indication for CXL, keratoglobus. Prof. Hafezi has published
a case report of sub400 CXL being
used to successfully halt disease
10
progression.
Describing his aims, Prof. Hafezi
said, “We developed the sub400
protocol and epi-on for one reason:
we want to democratise access to
cross-linking, moving away from
an expensive infrastructure toward
equipment we all share, which is the
slit lamp, and this is why we developed the C-eye device” (EMAGine
AG; Figure 3).
According to Prof. Hafezi, the
device is “small but high-tech. It

3

FIGURE 3. The C-eye portable cross-linking device in use. (Images courtesy of Prof. Farhad Hafezi)
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can treat at the slit lamp with more
than 11 different protocols—for
keratoconus, for refractive, for keratitis—so if you ask me how often I
go back to the laying position, I do,
but only for special cases such as
patients that are not compliant or
who require general anaesthesia.”
Figure 4 shows the view through
the slit lamp.

Treatment at the slit lamp
What about riboflavin distribution
when treating at the slit lamp: is
it affected by gravity? Prof. Hafezi
said, “The short answer is yes but
it takes an hour before the first
changes become apparent, which is
more than enough time to perform
11
cross-linking”.
With regards to fixation, it is
much better with an upright patient
who is comfortable and has a fixation light on the other eye so they
know where to look. However, is the
Dresden protocol, which takes half

an hour, achievable? “We don’t need
to [perform this],” explained Prof.
Hafezi. “Most cross-linking procedures take around 10–12 minutes;
PACK [photo-activated chromophore for keratitis] cross-linking for
keratitis takes around 6 minutes,
and that’s easily feasible, especially
if you give the patient the surgeon’s
chair so they are really comfortable
and spend 30 seconds at the beginning to make sure that the height is
well adjusted.”
He added: “The last question
is the most important: can we leave
the operating room for the procedure room or even the examination
room? Yes, we can. With epi-on
there is no question at all: the epithelium is on. With epi-off, you do
not only stiffen the cornea but also
sterilise it, so the answer is yes.”
The trend of the past 4 or 5
years has been for office-based
12
procedures. Intravitreal injections
13
and cataract surgery have been

The debate
Following Prof. Hafezi’s presentation, its content was debated with
the chairs and other presenters—Dr
Omid Kermani (Germany), Dr Georg
Gerten (Germany), Prof. Damien
Gatinel (France), Prof. Renato
Ambrósio Jr. (Brazil), Prof. Dan
Reinstein (UK) and Dr Tim Archer
(UK)—and with members of the
online audience.
FIGURE 4. Surgeon’s view of

4
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shown to be safe performed
in the procedure room, or even
the examination room, with no
increased risk for endophthalmitis,
so cross-linking in the procedure
room should be possible. Prof.
Hafezi concluded his presentation
by reiterating that cross-linking
at the slit lamp broadens access to
14
the procedure. It is suitable for all
indications—epi-on, epi-off, keratoconus, PACK cross-linking—and is
available to patients with a variety
of special needs.

the cornea through C-eye
during slit lamp cross-linking.
(Images courtesy of Prof. Hafezi)
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Prof. Kermani: It seems that
we are coming to a time when
cross-linking can be performed in
the practice room. I am sure our
audience wants to learn a little bit
more about this technology. How
do you soak the cornea when the
patient is sitting upright? And how
do you make sure that, due to the
position of the patient, the lower
cornea is not soaked with more
riboflavin than the upper cornea?
My second question is just to
clarify epi-on or epi-off: do you do
epi-on cross-linking with the C-eye
device? How do you avoid the necessity of doing iontophoresis?
Prof. Hafezi: This procedure
is like any type of surgery and
comprises multiple steps that come
one after the other. We looked at
each step and tried to predict the
potential obstacles.
We instil riboflavin when the patient is in a simple reclining chair at
an angle of around 20°. The patient
then comes to the slit lamp and is
positioned vertically: we showed
15
about 4 years ago that we have 60
minutes from the moment when
the cornea becomes vertical until
you see the first gradient between
upper and lower cornea. You are
right that a gradient develops and
more riboflavin accumulates in the
lower cornea but the difference after 1 hour is 2%, so you have plenty
of time.
The third thing is that we should
not change too many paradigms at
the same time, so the C-eye device
is created to make the procedures
simple and efficient and to democratise access; any type of epi-off
procedure can be performed.
We thought about how to remove
the epithelium at the slit lamp
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for a long time because, even if a
surgeon has been doing this with
the hockey knife for years with the
patient horizontal, the movement of
the hand needed to do it when the
patient is upright is very different
due to the curvature of the cornea.
It can be quite hard to remove the
epithelium without cutting into
Bowman’s layer.
We eventually developed a
process in which we tap the cornea
with freshly prepared 40% ethanol
on the tip of a cotton pad. After 70
seconds there is a beautiful erosion
of 8 mm, with no harm to the cornea, and this can be done by any
beginner in the field.
The way we avoid iontophoresis
in epi-on was to go back to earlier
16
studies on mixing penetration
enhancers and modify the osmolarity of the solution to increase the
paracellular transport within the
epithelium, so the riboflavin can
pass through the epithelial cell tight
junctions directly into the stroma.
Dr Gerten: Regarding the therapy
of keratoconic patients: when they
walk into our office they do not
say, “Doctor, please cross-link my
cornea.” They say, “Doctor, how can
I see better?”
You showed us these sub400 protocol patients and I fully agree that
it makes a lot of sense to cross-link
these keratoglobus or almost pellucid marginal degeneration cases
you showed us. After that, these
patients often have huge astigmatisms. Would it be possible, after
cross-linking, to use intra-corneal
rings and so combine cross-linking
and other procedures?
Prof. Hafezi: You are absolutely
right; cross-linking might make
sense to stabilise the tissue but
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then we have to improve on vision.
Especially in thin corneas, this is
a question we get a lot: what is the
use of cross-linking a cornea if the
patient cannot see afterwards?
We are in the lucky situation in
Switzerland to have three manufacturers of scleral lenses within 50 kilometres and I have seen cases that
came from transplantation waiting
lists with a cornea of 200 µm of
residual stroma, huge epithelial
compensation, K readings of 160 D.
After cross-linking, they obtain a visual acuity of 0.7 with a scleral lens.
So even extreme cases can now
profit, and the best cornea is your
own: the longer you can preserve
your own cornea the better.
For the other aspects, I have
been performing wavefront-guided PRKs on much less extreme
cases for a number of years now, to
regularise the corneas to improve
corrected distance visual acuity,
and epithelial mapping makes my
Trans-PRK much more precise.
Dr Gerten: Damien, how do you
treat thin corneas?
Prof. Gatinel: I think for optical
restoration there is nothing better
than a contact lens. So, when I
have a patient with keratoconus, I
fight on two fronts: the cessation of
eye rubbing—I give them a patch
at night, send them to the allergy
specialist, ask them to make sure
that they do not rub any more,
etc.—and for visual rehabilitation,
I am disappointed sometimes with
surgical procedures. They may be
satisfying for the surgeon, but the
patient is eventually dissatisfied
because he does not really see the
improvement.
I would go for a hard contact
lens. I do not really use cross-link-
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ing because, again, when patients
stop rubbing, they do not progress.
That is the time to do PRK on
those who have just a minor astigmatism to correct. As long as I am
sure that they do not rub any more
I am happy to do PRK or fit contact
lenses. I am very conservative in
terms of surgery with those keratoconus patients.
Prof. Ambrósio: I agree that eye
rubbing is very bad for anyone. For
rehabilitation of vision we have to
go through the sequence of glasses
and contact lenses. Imaging can
help tremendously with the scleral
lens, but some cases need surgery,
which means rings, and patients
are disappointed because they have
very high expectations.
The first thing in treating keratoconus is patient education, which
includes not rubbing the eye but
goes very far beyond that. You
have to tell them about the disease,
what they may expect and the possible need for transplant. I agree
that even with a very thin cornea, if
you cross-link it a transplant has a
higher chance to be more stable in
the future.
This has not been proven by a
scientific study, but we see a lot
of post-op patients late after
transplants even though they may
have some residual ectasia in the
periphery. I think cross-linking
is a very good thing even for a
pre-transplant case. A lot of people
would debate this, because it may
make the cornea harder, but I think
ectasia should be treated as a specialty and we have to respect the
disease and not to oversimplify.
Even though eye rubbing is
bad for everybody I think many
patients still progress; I cannot
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explain how but no explanation
does not mean it does not happen.
I have seen many patients progress
who promise they do not sleep
on the eye and do not rub the eye.
These cases have to be prognostically detected early because they
need cross-linking very early; as
soon as possible in many cases.
Farhad Hafezi, MD, PhD,
FARVO
E: farhad@hafezi.ch

Prof. Hafezi is a
refractive and cataract
surgeon based at the
ELZA Institute in Zurich,
Switzerland. He is the chief
scientific officer of EMAGine AG, producer of C-eye, and holds a patent on a
UV light source (PCT/CH 2012/000090)

Omid Kermani, MD
E: o.kermani@
augenportal.de

Dr Kermani specialises
in cataract and refractive
surgery and has worked
in private practice since
1993. He is based at the Augenklinik am Neumarkt in Cologne. He has
no financial interest regarding the topic
of the article.
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Causes of ocular inflammation
linked to AAV gene therapy

Inflammation may be subtle and correlate with loss of therapeutic efficacy

By Lynda Charters;
Reviewed by Dr Christine N. Kay

Low-grade inflammation seems to
be associated with baseline disease
in inherited retinal dystrophies
(IRDs), according to Dr Christine
N. Kay, a surgeon at Vitreoretinal
Associates, in Gainesville, Florida,
United States. It can be argued that
patients with IRDs may be predisposed to inflammation. Adenoassociated virus (AAV)-based gene
therapy in these patients may trigger severe inflammatory responses
that can lead to permanent visual
loss in some.
Examples of diseases include
zonular instability in cataract
surgeries resulting in IOL dislocations in retinitis pigmentosa (RP),
presence of cells in the anterior vitreous, cystoid macular oedema in
RP and retinal antibodies in serum
samples from patients with RP.
A murine study found that
inflammation preceded retinal de1
generation in CNGB1 mice. Dr Kay
also cited Phase 1/2 trials of gene
therapy for RPE65-associated Leber
congenital amaurosis, choroideremia and RPGR-associated X-linked
RP, in which ocular inflammation
was dose-dependent, with patients
who received higher doses at
higher risk for vitritis, retinitis and
2-4
choroiditis.
“At … best … gene therapies treat
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disease and restore/rescue function,” Dr Kay explained. “At worst …
[they introduce] a new antigen and
create a new problem.”

Triggers for inflammation
Among the numerous factors that
stimulate inflammation are delivery
mode; vector/capsid manufacturing;
promoters and transgene expression; surgical considerations; host
characteristics; and dose (the most
clinically relevant inflammation
11
occurs with doses of 1 x 10 vg/eye
5
or higher).
The immune response varies according to the mode of administration (subretinal versus intravitreal).
Most trials today evaluate vectors
injected subretinally, whereas
suprachoroidal injections are used
less frequently.
“Intravitreal delivery … is [generally] more inflammatory than
subretinal delivery and can lead to
[increases in] aqueous vector levels,
systemic biodistribution to spleen/
lymph nodes, [and] systemic dissemination from … anterior chamber [outflow],” Dr Kay said. This
delivery, in turn, can trigger more
“neutralising antibody responses,
which can interfere with effective
transgene expression and lead to
greater humoral responses and …
reduced therapeutic efficacy.”
Regarding the vector capsid
serotype, baseline immunity can
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be species-dependent in animal
testing. Dose-dependent increases
in binding and neutralising antibodies after AAV injection and in
increased serum levels of binding
antibodies appear to be correlated
with inflammation. However, injection dose is the most important
factor affecting increased serum
antibody level.
In terms of the roles that vector
design and manufacturing play in
inflammation, we need to know
more about the effects of the production platform (triple transfection
in HEK293 cells and herpes- and
baculovirus-based systems), of the
empty capsid ratio (which correlates with increased transduction
efficiency) and of process residuals
and contaminants. (Manufacturing
of AAV vectors produces three
types of capsid—empty, partial and
full; the ratio pinpoints the number
of empty capsids.) Nevertheless, as
previously noted, it is vector dose
that correlates most closely with
6
the inflammatory response.
As another study reports, strong
correlation has been observed between AAV toxicity and cis-regulato7
ry sequences. Ubiquitous promoters
(retinal pigment epithelial promoters) were more toxic than photoreceptor-specific promoters; the reason
may be that ubiquitous promoters
drive higher levels of transgene
expression in more cell types.
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Although
inflammation
is par for the
course in ocular
gene therapy,
ophthalmologists
rarely discuss it.
Surgical delivery of AAV also
plays a role in inflammation.
Pro-inflammatory factors of surgery
include variability in bleb size,
location and dilution with intraocular irrigation (BSS); surgery-related
adverse events (particularly haemorrhage); operative duration; and
vitreous egress of the vector.
Finally, host (recipient) characteristics include patient age, pigmentation (of the iris), immune system
hyperactivity, human leukocyte
antigen type and neutralising
antibodies. AAV can activate innate
pattern recognition receptors that
lead to the release of inflammatory
cytokines and type I interferons.
A delayed (adaptive) immune
response occurs days or weeks after
innate immunity. A cellular response
can result in increased T cells and
a humoral response in increased B
cells, plasma cells and antibodies.

Takeaways

■

■

■

■

■

■
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In the battle between AAV and
the immune system, these are the
important points to remember:
Although inflammation is par
for the course in ocular gene
therapy, ophthalmologists
rarely discuss it;
■ Inflammation occurs
with subretinal as well as
■
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■

intravitreal injections;
Inflammation may be subtle
(subretinal deposits seen on
an OCT) and may be correlated
with loss of therapeutic efficacy;
Inflammation is typically dosedependent, can manifest in
multiple ways, and can occur
and recur in adults;
Preventing inflammation
should be the goal because
once it develops, treatment
can be difficult and require
long-term management and
extensive interventions;
Optimisation of capsid design
for low empty capsid ratio, a
clean manufacturing profile and
promoter choice is required;
Intelligent and target-specific
choice of immunosuppressant
management, including
general agreement on
corticosteroid use, is key;
Alternative steroid-sparing
immunosuppression can
be used if a specified
therapy requires long-term
management; and
The use of a periocular steroid
injection seems to have
become routine in subretinal
trials, but carries potential
accompanying risks of cataract
and glaucoma.
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Because “our primary responsibility as physicians is to do no
harm … we need to acknowledge
inflammation in AAV-based gene
therapy … discuss it, and learn …
to control it,” Dr Kay concluded.
Christine N. Kay, MD
e: christinenkay@gmail.com

This article was adapted from Dr
Kay’s presentation at the 25th annual
meeting of the American Society of
Gene & Cell Therapy in 2022. Dr Kay
is an investigator for and consultant to
numerous companies involved in retinal
gene therapy research.
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Tackling and controlling the growing
problem of myopia in children
Adequate clinical care is not just about restoring clear distance vision

By Dr Hakan Kaymak

The prevalence of myopia is
increasing worldwide: in 2050,
half of the world’s population is
expected to be myopic, with the
estimated prevalence highest for
1
Asian regions. The proportion of
the population with the condition is
2
also increasing in Europe, especial3
ly in young people.
Uncorrected myopia does not
only cause far objects to appear
blurry; with increasing severity of
the disorder, the risk for serious eye
diseases increases. For example,
retinal detachment, choroidal neovascularisation and glaucoma are
linked to severe myopia and can
4–6
cause irreversible blindness.
Myopia is caused by a mismatch
of refractive power and axial
length of the eye, so that the focal
point of the eye lies in front of the
retina, creating a blurry image.
This mismatch usually develops
(and increases) due to excessive
axial growth of the eyeball during
childhood. Over recent years,
several therapies to inhibit myopia
progression at this critical age have
been developed.

The long-established
therapy: Low-dose atropine
The most popular therapy, especially in Asia, is the daily application
of atropine eye drops ranging from
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7

0.01% to 0.05%. Owing to the
higher numbers of myopic children
in Asian countries, most of the
randomised and placebo-controlled
studies of low-dose atropine were
performed with Asian children,
with only a handful of studies
8–10
including European children.
The key message concerning
atropine therapy is that the higher
the dose, the more myopia progression is inhibited. After 3 years of
daily application of 0.05%, 0.025%
or 0.01% atropine eye drops,
children showed mean myopia
progressions of −0.73 D, −1.31 D
and −1.60 D, respectively. Accordingly, mean axial length increases
of 0.50 mm, 0.74 mm and 0.89 mm
11
were observed after 3 years.
Atropine eye drops at 0.01% may
not show beneficial effects in every
case, so increasing the dose should
8
be considered. However, the higher
the dose, the stronger the possible
side effects. Therefore, one needs to
carefully evaluate the highest tolerable dose for each individual case.
In the Netherlands, drops of 0.5%
and 1% are applied to children with
progressive myopia. This shows
great success in terms of inhibiting myopia progression but also
causes strong side effects, such as
disturbances of accommodation or
photosensitivity, which need to be
tackled with photochromic multifo12
cal spectacles.
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Apart from pharmacological
intervention with atropine, there
are also optical therapies with specially designed contact or spectacle
lenses. These are usually based on
the theory of myopic defocus, in
which focus in front of the retina
is created in order to stop/inhibit
further axial length growth. This is
realised by adding a second image
shell focused in front of the retina
to the primary image shell focused
on the fovea, or by ‘bending’ the
image shell so that it lies centrally
on the fovea but in front of the
retina in the periphery.

The invisible:
Contact lenses
In addition to the central zone
with normal correction, multifocal
contact lenses have a second focus
with positive refractive power,
which creates a second image shell
in front of the retina. Here we can
see an addition-dependent effect:
higher addition leads to less myopia
progression and axial length growth.
After 3 years of contact lens wear
with high addition (+2.50 D) or medium addition (+1.50 D), children
showed mean myopia progression
of −0.60 D and −0.89 D, respectively, compared with −1.05 D in the
group with monofocal contact lenses. Mean axial length growth was
0.42 mm, 0.58 mm and 0.66 mm,
respectively, for the groups with
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high addition, medium addition
13
and monofocal contact lenses.
Orthokeratology lenses follow
the same optical principle: by
flattening central corneal radii to
reduce corneal refractive power and thus correct myopia, the
mid-peripheral corneal radii are
steepened. Therefore, the refractive power mid-peripheral cornea
increases, and a second image shell
is created in front of the retina in
the midperiphery.
Orthokeratology lenses are worn
at night; during sleep, the cornea is
modulated so that daytime vision
is possible without any optical correction. Unlike refractive surgery,
this process is reversible. A detailed
review concluded that orthokeratology lenses are effective in inhibiting
14
myopia progression, but high
compliance is needed to not only
inhibit myopia progression but also
achieve the desired effect of myopia
correction during the day.
Other soft contact lenses specifically designed to inhibit myopia
progression showed a durationdependent effect: the longer the
daily wearing time, the less myopia
progression in terms of increasing
15
refractive error.
All types of contact lenses
place special demands in terms of
handling, hygiene and care, which
must be considered when they are
recommended for children.

quire special handling and they can
be worn all day, every day, which
has shown a positive effect in terms
16
of myopia progression.
Although spectacle lenses
and contact lenses both use the
principle of myopic defocus, its
implementation is fundamentally
different. Because spectacle lenses
have a higher vertex distance than
contact lenses, they offer the possibility to implement the defocus,
which should primarily act on the
periphery of the retina, outside the
central zone of the lens.
Therefore, with spectacle lenses,
when looking straight ahead
through the defocus-free central
zone, the defocus acts only in the
periphery, not on the fovea, and
the patient has clear vision. The
situation is different with contact
lenses: because they sit directly on
the cornea, the defocus is always
17
present.
Most promising in terms of inhibition of myopia progression and
tolerability appear to be spectacle
lenses with numerous tiny lenses,
with positive refractive power that
are incorporated in the mid-periphery of the front surface and thus
create a second image shell in front
of the peripheral retina. The tiny

additional lenses are hardly visible;
looking at someone wearing spectacles with these, one cannot tell that
they are special lenses.
After 2 years wearing spectacle
lenses with highly aspherical (HAL)
and slightly aspherical lenslets
(SAL), children experienced average
myopia progression of −0.66 D and
−1.04 D, respectively, and average
axial length growth of 0.34 mm and
0.51 mm, which, again, shows the
addition-dependent effect of optical
16
therapies on inhibiting myopia.
Children wearing spectacle
lenses with defocus incorporated
multiple segments (DIMS) technology (see Figure 1) experienced an
average myopia progression after
3 years of −0.52 D and an average axial length growth of about
18
0.31 mm. Owing to the different
implementation of myopic defocus,
these spectacle lenses provide
better visual acuity and contrast
sensitivity in primary gaze than
17
multifocal contact lenses.

Axial length is important
All myopia therapies should be
administered over many years because the critical phase of axial eye
growth extends from childhood until
19
adolescence. Control examination

1

The newcomer: Spectacle
lenses with multisegments
Like contact lenses, specially designed spectacle lenses offer optical
correction and therapy of myopia at
the same time. However, spectacle
lenses have additional advantages
over contact lenses: they do not re-

europe.OphthalmologyTimes.com

FIGURE 1. Spectacle lenses with defocus incorporated multiple
segments (DIMS) technology.
The defocusing segments are only visible in the shadow.
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should take place at least every
year. In addition to the standard
determination of refraction and, if
necessary, adjustment of the optical
correction, it is essential to measure
axial length at each examination
with high accuracy.
Axial length growth is a more
sensitive means of assessing
myopia progression than looking
at the actual refraction change. By
measuring axial length, myopia
progression can be detected at an
earlier stage, even before it would
be reflected in a change in refractive state (see Figure 2).
As the eye grows from birth
to adulthood, not all axial length
growth detected can be attributed
to progressive myopia: only axial
length growth that is excessive over
the age-dependent physiological
growth of the eye leads to myopia.
As a specific goal for any myopia
therapy, it is proposed to focus on
the underlying physiological axial

length growth versus the growth in
excess thereof that brings about the
20
progressive myopia.
Hakan Kaymak
E: dr.h.kaymak@gmail.com

Dr Kaymak is head surgeon
with a focus on retina,
macula and vitreous
body at Breyer, Kaymak
& Klabe, Duesseldorf,
Germany. Currently, he
receives consulting fees from
Hoya Lens Deutschland GmbH.
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