
OZURDEX® (dexamethasone 
intravitreal implant) acts 
fast1,2 and lasts3–5 with 
less treatment visits
compared with anti-VEGFs.5

Effective DME treatment 
doesn’t have to be 
a burden.6

Prescribing information can be found overleaf.
OZURDEX® is indicated for the treatment of adult patients with visual impairment due to diabetic macular oedema 
(DME) who are pseudophakic or who are considered insuffi ciently responsive to, or unsuitable for non-corticosteroid 
therapy; macular oedema following either Branch Retinal Vein Occlusion (BRVO) or Central Retinal Vein Occlusion 
(CRVO); infl ammation of the posterior segment of the eye presenting as non-infectious uveitis.

The most commonly reported adverse events reported following treatment with OZURDEX® are those frequently 
observed with ophthalmic steroid treatment or intravitreal injections (elevated IOP, cataract formation and 
conjunctival or vitreal haemorrhage respectively). Less frequently reported, but more serious, adverse reactions 
include endophthalmitis, necrotizing retinitis, retinal detachment and retinal tear.

This advert is consistent with the UK marketing authorisation. 
Licences may vary by country, please refer to your local country SmPC.

DME, diabetic macular edema; IOP, intraocular pressure; VEGF, vascular endothelial growth factor.
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OZURDEX® (Dexamethasone 700  micrograms intravitreal implant in 
applicator)
Abbreviated Prescribing Information 
Presentation: Intravitreal implant in applicator. One implant contains 
700 micrograms of dexamethasone. Disposable injection device, containing a rod-
shaped implant which is not visible. The implant is approximately 0.46 mm in 
diameter and 6 mm in length. Indications: Treatment of adult patients: with 
macular oedema following either Branch Retinal Vein Occlusion (BRVO) or Central 
Retinal Vein Occlusion (CRVO), inflammation of the posterior segment of the eye 
presenting as non-infectious uveitis and visual impairment due to diabetic macular 
oedema (DME) 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 DME there is no experience of repeat administration beyond 
7 implants. Patients should be monitored following the injection to permit early 
treatment if an infection or increased intraocular pressure occurs. Single-use 
intravitreal implant in applicator for intravitreal use only. The intravitreal injection 
procedure should be carried out under controlled aseptic conditions as described 
in the Summary of Product Characteristics. The patient should be instructed to 
self-administer broad spectrum antimicrobial drops daily for 3 days before and 
after each injection. Contraindications: Hypersensitivity to the active substance 
or to any of the excipients. Active or suspected ocular or periocular infection 
including most viral diseases of the cornea and conjunctiva, including active 
epithelial herpes simplex keratitis (dendritic keratitis), vaccinia, varicella, 
mycobacterial infections, and fungal diseases. Advanced glaucoma which cannot 
be adequately controlled by medicinal products alone. Aphakic eyes with ruptured 
posterior lens capsule. Eyes with Anterior Chamber Intraocular Lens (ACIOL), iris 
or transscleral fixated intraocular lens and ruptured posterior lens capsule. 
Warnings/Precautions: Intravitreous injections, including OZURDEX can be 
associated with endophthalmitis, intraocular inflammation, increased intraocular 
pressure and retinal detachment. Proper aseptic injection techniques must always 
be used. Patients should be monitored following the injection to permit early 
treatment if an infection or increased intraocular pressure occurs. Monitoring may 
consist of a check for perfusion of the optic nerve head immediately after the 
injection, tonometry within 30 minutes following the injection, and biomicroscopy 
between two and seven days following the injection. Patients must be instructed 
to report any symptoms suggestive of endophthalmitis or any of the above 
mentioned events without delay. All patients with posterior capsule tear, such as 
those with a posterior lens (e.g. due to cataract surgery), and/or those who have 
an iris opening to the vitreous cavity (e.g. due to iridectomy) with or without a 
history of vitrectomy, are at risk of implant migration into the anterior chamber. 
Implant migration to the anterior chamber may lead to corneal oedema. Persistent 
severe corneal oedema could progress to the need for corneal transplantation. 
Other than those patients contraindicated where OZURDEX should not be used, 
OZURDEX should be used with caution and only following a careful risk benefit 
assessment. These patients should be closely monitored to allow for early diagnosis 
and management of device migration. Use of corticosteroids, including OZURDEX, 
may induce cataracts (including posterior subcapsular cataracts), increased IOP, 

steroid induced glaucoma and may result in secondary ocular infections. The rise 
in IOP is normally manageable with IOP lowering medication. Corticosteroids should 
be used cautiously in patients with a history of ocular herpes simplex and not be 
used in active ocular herpes simplex. OZURDEX is not recommended in patients 
with macular oedema secondary to RVO with significant retinal ischemia. OZURDEX 
should be used with caution in patients taking anti-coagulant or anti-platelet 
medicinal products. OZURDEX administration to both eyes concurrently is not 
recommended. Visual disturbance may be reported with systemic and topical 
corticosteroid use. If a patient presents with symptoms such as blurred vision or 
other visual disturbances, consider evaluating for possible causes which may include 
cataract, glaucoma or rare diseases such as central serous chorioretinopathy (CSCR) 
which have been reported after use of systemic and topical corticosteroids. 
Interactions: No interaction studies have been performed. Systemic absorption 
is minimal and no interactions are anticipated. Pregnancy: There are no adequate 
data from the use of intravitreally administered dexamethasone in pregnant 
women. OZURDEX is not recommended during pregnancy unless the potential 
benefit justifies the potential risk to the foetus. Lactation: Dexamethasone is 
excreted in breast milk. No effects on the child are anticipated due to the route of 
administration and the resulting systemic levels. However OZURDEX is not 
recommended during breast-feeding unless clearly necessary. Driving/Use of 
Machines: Patients may experience temporarily reduced vision after receiving 
OZURDEX by intravitreal injection. They should not drive or use machines until this 
has resolved. Adverse Effects: In clinical trials the most frequently reported 
adverse events were increased intraocular pressure (IOP), cataract and conjunctival 
haemorrhage*. Increased IOP with OZURDEX peaked at day 60 and returned to 
baseline levels by day 180. The majority of elevations of IOP either did not require 
treatment or were managed with the temporary use of topical IOP-lowering 
medicinal products. 1% of patients (4/347 in DME 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. UK/0288/2019

Adverse events should be reported. Reporting forms and 
information can be found at https://yellowcard.mhra.gov.uk/ 

Adverse events should also be reported to Allergan Ltd. 
UK_Medinfo@allergan.com or 01628 494026
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W
as it natural zoonotic spillover 
that catapulted SARS-CoV-2 
from an emerging virus into a 
pandemic pathogen or was it 

something much more sinister? Is it at all 
possible that a lab leak in Wuhan, China, was 
the spark that lit the fuse? 

Debate and discussion about the origin of 
the virus that causes COVID-19 have been 
at the forefront of the global consciousness 
since the first cases were reported in 
December 2019. 

Early on, whispers of a potentially 
engineered virus quickly grew to a roar 
and fuelled speculation that China was 
behind the pandemic. This narrative was 
so pervasive that, in February 2020, a group 
of 27 public health scientists published a 
letter in The Lancet disputing the lab leak 
theory and announcing their support of their 
counterparts in China: the scientists, public 
health officials and medical professionals 
combating the pandemic. 

“The rapid, open and transparent sharing 
of data on this outbreak is now being 
threatened by rumours and misinformation 
around its origins,” wrote the authors, 
who all declared no competing interests in 

their disclosures as recommended by the 
International Committee of Medical Journal 
Editors. “We stand together to strongly 
condemn conspiracy theories suggesting that 
COVID-19 does not have a natural origin.”

And although it is true that analyses of the 
genomic sequence of the virus subsequently 
pointed to natural origins, the questions 
regarding China’s role persisted, led by pesky 
discrepancies and conflicting reports. 

Fast forward to June 2021 and in an 
update to the February 2020 letter, The 
Lancet recently published an addendum 
with revised disclosure statements from 
virologist and investigator Peter Daszak, one 
of the 27 authors, noting that Dr Daszak’s 
remuneration is paid solely in the form of a 
salary from EcoHealth Alliance, a nonprofit 
research foundation of which he is president. 
The company has reportedly worked directly 
with Wuhan laboratories and funded 
research at China’s Wuhan Institute of 
Virology. 

Meanwhile, recent reports have uncovered 
financial ties between Google and EcoHealth 
Alliance. This comes after accusations 
that the tech giant was censoring lab leak 
“conspiracy theory” stories in its search 
results. Google’s health lead, David Feinberg, 
has dismissed those reports, insisting that 
the company is simply taking steps to protect 
users from unverified information.

Are these coincidences or “where there’s 
smoke, there’s fire” situations? It is unclear. 

But they add to the bank of troublesome 
questions standing in the way of the truth 
about COVID-19.

The questions extend beyond origin 
theory, though. With the US Food and Drug 
Administration’s green lighting of vaccines 
for adolescents and young adults comes 
hesitation over long-term effects: what is the 
effect on fertility? Do the vaccines cause heart 
inflammation? 

Dr Robert Malone, the inventor of the 
mRNA technology, recently expressed strong 
concern over the risk-benefit analysis of 
vaccination for young adults, and there have 
recently been instances of myocarditis or 
pericarditis in people aged 40 and younger 
who have received an mRNA COVID-19 
vaccine.

Of course, the answer to our ultimate 
question is that we may never know. We may 
never know where this virus came from, 
what triggered the global pandemic that has 
claimed more than 3.8 million lives and it 
will be some time before we know the long-
term effects. 

What we do know for certain is that the 
incredible strength and collaboration of the 
scientific community have allowed us to 
regain some semblance of normalcy. The 
development and rollout of multiple effective 
vaccine options have been the medical 
miracle of our lifetime. 

This, right now, will have to be the only 
answer that matters. 

Questions linger around COVID-19’s origin
Mike Hennessy Sr, Chairman/founder of Ophthalmology Times Europe®’s 
parent company, MJH Life Sciences

China’s role in the pandemic 
remains up for debate.“

chairman’s letterchairman’s letter
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innovations in the cataract and refractive spaceinnovations in the cataract and refractive space

No toric? No problem: Small-aperture 
optics can mitigate astigmatism
One-piece monofocal IOL extends depth of focus, increases range of vision

By Dr John Vukich C
ataract patients have a clear refractive 
outcome in mind, with an expectation of 
how their vision should function. Without 
question, correcting astigmatism is a 

part of that equation and nailing the refraction is 
also imperative for a premium outcome. Surgeons 
seek to offer the best technology available that 
will consistently deliver what patients demand, 
which means finding a solution that minimises the 
likelihood of missing the refractive target.

More than half of cataract patients present with 
greater than 0.75 D of astigmatism,1 yet globally, toric 
IOL adoption remains below 5%.2 This is down to 
the myriad of challenges with toric IOL implantation, 
including the limited power options with the toric 
IOLs currently available. Another barrier is that 
surgical planning for astigmatic management is 
complex and tools that facilitate accurate calculations 
may be cost-prohibitive for some surgeons. 

Surgical misalignment and post-implantation 
rotation make toric lenses less effective – each 
degree of misalignment reduces the effectiveness of 
astigmatic correction by 3.3%.3 One study observed 
that, at the 1-month postoperative mark, 19% of 
monofocal toric IOLs and 18% of multifocal toric IOLs 
had rotated by more than 10 degrees.4 

Additionally, surgically induced astigmatism can 
reduce the effectiveness of the correction, with axis 
shifts inducing misalignment. And so it seems that, 
despite surgeons’ best efforts, there remains some 
uncertainty as to whether the attempted correction 
can be achieved with toric IOLs.

An alternative 
Small-aperture – or pinhole – optics offer specific 
advantages in an IOL. The IC-8 IOL (AcuFocus) is a 
one-piece, hydrophobic, acrylic, posterior chamber 
monofocal IOL that applies the small-aperture principle 
to extend the depth of focus, which in turn provides an 
increased range of vision from far to near.5,6 

This is achieved by eliminating unfocused 
peripheral light rays, allowing only the central rays 
to focus on the retina.7 At the same time, the small-

aperture design makes the implant more tolerant of 
sphero-cylindrical residual refractive errors compared 
with multifocal implants. 

The IC-8 has been shown in multiple studies to 
tolerate up to 1.50 D of corneal astigmatism (see 
Figure 1),8 whereas with multifocal lenses more than 
0.75 D of residual sphere compromises visual acuity, 
spectacle independence and, ultimately, patient 
satisfaction.9 The IOL design is also symmetrical, 
thereby eliminating the need for axis alignment.

This lens provides a simple solution for mitigating 
low to moderate astigmatism that is unaffected 
by surgically induced astigmatism. With a larger 
so-called landing zone, the IOL by nature is more 
forgiving than other technologies. Its design enables 
it to provide 3.00 D of extended depth of focus 
and tolerate up to 1.00 D deviation from the target 
manifest refraction spherical equivalent.10 

With declining reimbursement in the United States, 
surgeons are incentivised to offer premium options. 
This lens is straightforward to implant and therefore 
can be used with confidence by virtually any cataract 
surgeon, providing an entry point for those who may 
have less experience with premium technology.

The IOL has also been found to enhance vision at all 
distances, with improved visual acuities and a broad 
range of continuous functional vision. Implanted 
cataract patients enjoy high-quality, sharp vision 
and appear less concerned with photic phenomena 
compared with multifocal and accommodating 
technologies.10 Importantly, patients have shown 
superior intermediate vision and binocular mesopic 
contrast sensitivity comparable to other lenses.10

Challenges with current implants
Bifocal, trifocal and extended depth-of-focus 

  A one-piece, hydrophobic, monofocal IOL uses 
the small-aperture concept to provide a good 
alternative to the toric IOLs currently available.

IN SHORT 

Dr Vukich



technologies seek to leverage biomechanical 
aspects of the ciliary body to change 
the shape of the lens. This approach to 
correcting presbyopia can come with an 
associated risk of glare and halo, and some 
patients find dysphotopsias distracting, 
which is why the dissatisfaction rate with 
these IOLs hovers around 5%.11 Since the 
IC-8 lens is not associated with significant 
photic phenomenon, the need for surgeons 
to educate patients on the potential for 
postoperative visual aberrations can be 
eliminated, thus aiding confidence in the 
lens.

Being on target with astigmatic 
management is critical to outcomes with 
multifocal IOLs. The difference between 
plano or no cylinder versus 0.75 D of 
cylinder is the difference between a patient 
who is reasonably happy and one who 
is reasonably unhappy. That is, they are 
unhappy and there is a reason for it! 

For a busy cataract surgeon, it does not 
take very many unhappy patients to dampen 
his or her enthusiasm for recommending 
premium implants. It is crucial that surgeons 
have a high level of confidence in the options 
they present. When patients are paying a 
premium price for a premium outcome, not 
meeting expectations—in even just a handful 
of patients—is detrimental to the practice’s 
reputation.

Challenging corneas
The one-piece lens is an effective one for 

patients with difficult topography, such as 
those with corneal scars, injury or previous 
radial keratotomy.12,13 The small aperture 
mitigates both higher and lower order 
aberrations in irregular corneas, making 
the lens a viable option for patients who 
previously had few presbyopia-correcting 
choices and filling a void in the current 
market.

A broad range of patients who have less 
than 2.00 D of astigmatism and wish to be 
spectacle free can benefit. One of the beauties 
of this lens is that there are few disqualifiers 
in terms of patient selection. Surgeons can 
also be assured that, under dilation, the 
posterior segment can easily be visualised.14
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CYLINDER 
TOLERANCE AT 
LONG-TERM VISIT

Abbreviations: UCDVA: uncorrected distance visual acuity; 
UCIVA: uncorrected intermediate visual acuity; UCNVA: 
uncorrected near visual acuity
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(FIGURE 1)   Small-aperture IOL tolerates up to 1.50 D of cylinder. (Figure courtesy of Dick et al, JCRS, August 2018 and Ang RT, Clin Ophthalmol, Sept 2018)
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Let’s throw everything away …  
except the patient and the surgeon
Single-use cataract surgery comes with several safety and quality attributes

By Prof. Gangolf 
Sauder O

ver the past 5 years, I have developed an 
all single-use instrument cataract surgery 
(ASUICS) custom pack. The surgical 
instruments contained in the pack are the 

only instruments used to prepare the surgery tray. 
I regularly use it for cataracts up to Lens Opacities 
Classification System III (LOCS III) grade 4.1

Before discussing the contents of this custom 
pack, let us consider the possible advantages of 
single-use instruments in cataract surgery. Such 
discussions are usually based on three factors: risk, 

cost and the waste materials produced.
Cleaning any instrument that has a canular 

structure, even when the manufacturer’s 
instructions are thoroughly followed, has the 
potential to leave microscopic remains lodged inside 
that could pose a genuine threat to patients or at 
least worsen outcomes. In Germany, the Commission 
on Hospital Hygiene and Infection Protection at the 
Robert Koch Institute (RKI) and the Federal Institute 
for Drugs and Medical Devices (BfArM) suggest 
mechanical cleaning of reusable instruments or 

Prof. Sauder

A. Nanolaser handpiece
B. Nanolaser fiber optic cable
C. Nanolaser - Cetus connector
D. Liquid waste bowl
E. Microscope handle cover
F. Centurion single-use cassette
G. Eyelid retractor
H. Scissors
I. Side-port blade
J. Syringe with physiological 

solution

K. Syringe - Hydrodissection 
cannula - Cystotome holder

L. Ophthalmic Viscosurgical Device
M. Two-sided modified Neuhann 

chopper
N. Pre-bent Cystotome
O. Ophthalmic Viscosurgical Device
P. Luer-Lock syringe
Q. Irrigation - aspiration devices
R. Surgical drapes

(FIGURE 1) Single-use instrument tray used for nanosecond laser cataract surgery.



surgical equipment prior to sterilisation.2

The small inner lumen diameter of 
phacoemulsification and irrigation/
aspiration handpieces does not permit 
mechanical cleaning with a brush, so 
compressed air or flushing with water or 
solvents is required. However, this is far 
less thorough than a brush. In the United 
States, the Food and Drug Administration’s 
guidelines recognise that instruments with 
lumens that are not freely accessible, i.e., 
they have sharp angles or are too small to 
permit access with a brush, may pose a 
challenge to adequate reprocessing.3

Infection risks
Using only single-use instruments 
abolishes the potential risk of infection 
transmission.4 Prophylactic intracameral 
antibiotics may seem to be a simple 
solution to the issue, but they have 
a significant drawback in that they 
contribute to emerging antimicrobial 
resistance.5 Other drawbacks include, 
but are not limited to, inefficacy due 
to dilution; contamination during 
preparation; toxic anterior segment 
syndrome; corneal endothelial toxicity; 
haemorrhagic occlusive retinal vasculitis; 
and toxic effects on the retina.6

Although disposable instruments 
are generally considered to be more 
expensive, reusable instruments have 
hidden costs including those incurred from 
reprocessing, maintaining an autoclave 
facility, cleaning microbicides and 
instruments for disinfection, packaging 

and human resources. In addition, 
there are unexpected expenses such as 
accidental damage/repair, maintenance 
and the need to update them from time 
to time, to keep pace with technological 
breakthroughs.

Another factor to consider is that 
investment in non-single-use instruments 
may have limited the advancement of 
techniques. For example, reducing the 
calibre of an instrument may make it 
no longer practical to clean and reuse a 
sufficient number of times. Thus, reducing 
the diameter may effectively mean that all 
instruments are usable only a very limited 
number of times.

Pack contents
The custom ASUICS pack includes a 
nanolaser handpiece; a microscope handle 
cover; a phacoemulsification cassette; 
an eyelid retractor; scissors; a side-port 

  Single-use instruments for cataract 
surgery remove the possibility of 
cross infection and allow updated 
technology to be rapidly adopted.
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blade; a syringe with physiological 
solution; a syringe; a hydrodissection 
cannula; a cystotome holder; two 
ophthalmic viscosurgical devices; a two-
sided modified Neuhann chopper; a pre-
bent cystotome; separate irrigation and 
aspiration devices; and surgical drapes 
(Figure 1). The scissors and chopper are 
made of titanium and could in principle be 
reused, but when we finish each procedure 
everything is thrown away.

Weighing up pros and cons
Now that an ASUICS pack is available, 
surgeons should evaluate if this option 
is right for them and, above all, the best 
choice for their patients. I decided in favour 
of single-use instruments several years 
ago, having evaluated the pros and cons of 
reusable vs single use (Figure 2). 

The key pros for single use include 
the ability to rapidly integrate updated 
technology without having to take a loss 
for outdated purchased instruments, the 
elimination of the risk of passing organic 
material from patient to patient—especially 
probable when having to clean a tubular 
instrument—the elimination of sterilisation 
costs, and, specific to nanolaser 
photofragmentation, the reduced loss of 
endothelial cells postoperatively.7,8 Cons 

include the increased cost per procedure 
and the increase in waste products 
produced, including both packaging and 
instruments.

I weighed up that the balance was 
more than tipped towards a single-use 
solution. This decision was reinforced by 
the rapid evolution of handpieces, which 
has increased the holding potential and 
the cataract grade that can be successfully 
treated without an increase in cost. This 
technique still has a significant margin for 
future developments.

This decision also allows me to offer 
procedures for both eyes on the same day. 
After completing the first procedure, the 
patient is moved to another operating room 
where a new ASUICS pack is used for the 
second eye. 

I have found that this option is becoming 
more popular with younger, active patients 
who must travel to my centre. The shorter 
recovery time required with a nanolaser 
procedure also favours this option.

Although biomedical waste is an 
important consideration, I believe the 
most pressing factors in deciding between 
recycling instruments or using a single-use 
pack should be the risk/spread of infection 
and the quality of the outcome. Delaying 
the implementation of new technology 

in order to complete the work cycle of a 
reusable instrument should not be accepted 
under any circumstances. 
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(FIGURE 2) Weighing up the key advantages of reusable instruments vs all single-use 
instrument cataract surgery. (Images courtesy of Prof. Gangolf Sauder)
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Combined MIGS and cataract surgery 
option offers positive results
Retrospective review highlights the sustained efficacy of combination procedure

By Cheryl Guttman 
Krader;

Reviewed by  
Dr Karsten Klabe

R
esults from 5 years of follow-up show that 
minimally invasive glaucoma surgery 
(MIGS) with simultaneous implantation of 
two trabecular microbypass stents (iStent 

Inject, Glaukos) combined with phacoemulsification 
is safe and provides durable moderate lowering of 
intraocular pressure (IOP). It also reduces the burden 
of topical ocular hypotensive medications, according 
to Dr Karsten Klabe. 

Dr Klabe is in private practice at the Breyer, 
Kaymak and Klabe Eye Surgery Practice in 
Düsseldorf, Germany, and is a partner at the 
International Vision Correction Research Centre of 
the Heidelberg University Hospital. “A number of 
MIGS procedures are now available, and [although] 
they have shown encouraging initial results in 
pre-marketing clinical trials, data are needed to 
understand their long-term efficacy and safety,” said 
Dr Klabe.

“Our experience using combined iStent Inject 
implantation and cataract surgery shows that with 
selection of appropriate candidates, patients will 
rarely need further intervention for their glaucoma, 
and the majority can become medication-free,” he 
said. “Considering the latter benefit, adding the iStent 
Inject when patients need cataract surgery addresses 
the adherence issues we face when prescribing 
glaucoma therapies and their potential to cause ocular 
surface disease so that patients have a higher quality 
of life.”

Dr Klabe’s study of outcomes after combined 
cataract surgery with implantation of the iStent Inject 
was a retrospective review that included 164 eyes in 
103 patients. The cohort had a mean age of 75.4 years 
and the majority were male. Primary open-angle 
glaucoma was the predominant diagnosis (82%) and 
the remaining eyes had pseudoexfoliation glaucoma 
(18%).

Preoperatively, the 164 eyes had a mean IOP 
with medication of 18.5 mmHg. The average mean 
deviation on the visual field was -6.19 dB MD and 
mean cup/disc ratio was 0.59.

Twenty-nine eyes (18%) had previously been 

treated with selective laser trabeculoplasty (SLT), and 
eight eyes had undergone previous surgery, which 
included placement of the Xen Gel Stent (Allergan), 
canaloplasty, trabeculectomy or iridotomy. All of the 
previous interventions were performed more than 
3 months prior to the combination cataract/MIGS 
procedure.

Of the 164 implanted eyes, 157 had 24 months of 
follow-up; 129, 85 and 61 eyes were seen at 26, 48 and 
60 months, respectively. Mean IOP decreased to 16 
mmHg at 1 month after surgery and to 15.5 mmHg at 
month 6, and stabilised at that level (±0.5 mmHg) for 
the remaining follow-up duration. 

At baseline, patients were taking a mean of 1.47 
medications to lower IOP (range 0–4). Throughout 
follow-up, no patients were taking more than two 
medications and the mean of medications used daily 
ranged from 0.17 to 0.23 without any evidence of an 
increase over time.

Safety highlights
Highlighting the safety of the combination 
procedure, Dr Klabe reported that there were very 
few complications in the series. The majority were 
minor and related to the MIGS procedure. They 

Over the 5 years of follow-up, only 
seven eyes (4.3%) underwent a 
second procedure.

  Data from a study of phacoemulsification 
combined with implantation of trabecular 
microbypass stents show sustained 
reductions in IOP and medication need and 
few complications.
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included hyphaema in 11 eyes 
(6.7%), persistent hypotony (IOP < 
10 mmHg for more than 1 month) in 
two eyes (1.2%) and iris incarceration 
in two eyes (1.2%). In addition, there 
were seven cases (4.3%) of stent 
occlusion.

“The cases of occlusion were 
observed later than 3 months 
after surgery and were related 
to implantation that was too 
deep,” Dr Klabe said. “It is very 
important to hold the injector in 
place without pushing it forwards 
during implantation. However, the 
introduction of the iStent [inject] with 
a wider flange solved the risk of over-
implantation.” 

Data regarding the need for further 
glaucoma surgery provided 
further evidence of the efficacy of 
the combination surgery. Over the 
5 years of follow-up, only seven 
eyes (4.3%) underwent a second 
procedure: placement of the Xen 
Gel Stent in three eyes, implanta-
tion of the Preserflo MicroShunt 
(Santen) in two eyes, SLT in one 
eye and cyclophotocoagulation in 
one eye.

Surgical technique
The two microstents are pre-
loaded in a specially designed 
applicator in a procedure that has 
a short learning curve but requires 
minimal additional settings and 
instruments, according to Dr Klabe 
(Figure 1). “When combined with 
phacoemulsification, the glaucoma 
portion of the procedure can be done 
either prior to or after the cataract 
surgery, according to the surgeon’s 
preference,” he said.

Dr Klabe explained that he prefers 
to perform the stent implantation 
at the end of the surgery, noting 
that the deep anterior chamber 
offers excellent visibility and lowers 
the risk of iris damage. “On the 
other hand, the main incision in 
my cases is only 2.2 mm and pre-
vents the loss of [the] ophthalmic 
viscosurgical device and flattening 
of the anterior chamber,” he said. 

“Use of a Vold Gonioprism (Volk 
Optical) with retention ring may be 
helpful because of the low pressure 
on the cornea that guarantees good 
visibility.” 

(FIGURE 1) The two microstents are injected into the eye using a specially 
designed applicator.  (Image courtesy of Dr Karsten Klabe)
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The advantages of incorporating ECP 
into the surgeon’s armamentarium
Versatile technique comes with short learning curve, combines well with MIGS

By Dr Michael 
Greenwood A 

wealth of options exists for minimally 
invasive glaucoma surgery (MIGS) to reduce 
intraocular pressure (IOP) by improving the 
aqueous outflow through the trabecular 

meshwork. Endoscopic cyclophotocoagulation (ECP) 
has a different mechanism of action that lowers IOP 
by reducing the production of aqueous in the eye. 

This makes it especially useful in combination 
with cataract surgery and other complementary MIGS 
procedures. ECP also has a short learning curve, so 
once you know the advantages and acquire a few 
surgical tips, you will be ready to incorporate the 
method into your armamentarium. 

Advantages of ECP
I use ECP to treat a wide range of patients with 
moderate to severe primary open-angle glaucoma, 
particularly if they have a heavy medication burden. 
Some stand-out advantages of the approach are as 
follows:

ECP INFLOW REDUCTION COMBINES WELL 
WITH DRAINAGE MIGS
ECP’s unique mechanism of action makes it ideal to 
use in combination with other minimally invasive 
glaucoma surgeries. It is the only MIGS procedure 
that lowers IOP by controlling aqueous production, so 
combining it with other outflow-targeted procedures 
helps control the flow of aqueous in both directions. 

When I am performing cataract surgery plus a 
MIGS trabecular meshwork procedure such as Hydrus 
(Ivantis), iStent (Glaukos), Kahook Dual Blade (KDB) 
(New World Medical), OMNI (Sight Sciences) and 
others, I can add ECP as well. My colleagues have 
published a study comparing cataract surgery with 
iStent implantation alone or with ECP, and they found 
that 12 months later, IOP was more than 2 mmHg 
lower when they added ECP.1

ECP CAN BE USED INSIDE OR OUTSIDE 
CATARACT SURGERY
One of the beautiful things about performing ECP 
is its versatility. It is a straightforward addition to a 

cataract procedure with MIGS, adding only a little bit 
more time for a worthwhile reduction in IOP and/or 
medications. 

I also use ECP for pseudophakic patients who 
need better IOP control and welcome a reduction 
in medications. In pseudophakic cases, I typically 
choose KDB or OMNI along with ECP.

ECP HAS A VERY SHORT LEARNING CURVE
ECP is easy for surgeons to perform, with a skill set 
very similar to that for capsulorhexis. The eye is 
filled with viscoelastic, the instrument placed inside 
the eye and a separate monitor viewed as the laser 
performs the procedure, which takes just a short time. 

It is titratable, so one can treat a lot or a little, 
depending on comfort level as the surgeon 
becomes accustomed to it. Compared to other MIGS 
procedures, ECP targets a larger area. 

ECP step by step
To start doing ECP, a few purchases need to be made. 
Firstly, there is the device itself (Endo Optiks E2). The 
probes are reusable but must be replaced eventually. 
To watch the procedure, a stand-alone monitor is also 
required.

I have found that the start-up costs are quickly 
recovered through reimbursements for ECP. The ECP 
procedure will be familiar to most surgeons. 

The technique
The method is as follows. To begin, the anterior 
chamber should be filled with viscoelastic. To ensure 
adequate visualisation of the ciliary processes, 

  Endoscopic cyclophotocoagulation lowers 
IOP by reducing aqueous production in the 
eye and can be combined with cataract 
surgery and other complementary minimally 
invasive glaucoma surgeries.

IN SHORT 
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enough space between the iris and 
the intraocular lens needs to be 
created by putting viscoelastic under 
the iris to make it bombe forward. 
ECP can treat approximately 200 
degrees through a single incision, so 
one should plan for that.

Next, the device is inserted into the 
eye, with care taken not to bump into 
any intraocular structures. Achieving 
good focus and adequate lighting on 
the ciliary processes requires the help 
of an assistant. The light must be 
bright enough to enable the surgeon 
to see clearly, but not so bright that it 
is difficult to distinguish where the 
aiming beam is located.

The laser should be carefully 
moved to the treatment area. Keeping 
about four to six ciliary processes 
in view will ensure an appropriate 
distance to deliver the desired power: 
not too close (too high powered) 
or too far (ineffective power and 
greater likelihood that one could 
hit something other than the ciliary 
processes).

The surgeon should begin applying 
the treatment by gently painting the 
ciliary processes, moving in 
one direction. At the endpoint, one 
can gently go in the other direction. 
The process can be repeated on the 
other side. 

The treatment should be observed 
during the procedure. When ECP 
is effective, the ciliary processes 
become whiter in colour and shrink 
(Figure 1). If the probe placement 
is correct but no effect is observed, 
the power of the laser can be gently 
increased. 

If too much energy is applied, 
the processes can burst, causing 
a popping sound that startles the 

patient and can cause pain as well as 
some postoperative inflammation. 
With experience, the surgeon will 
soon become accustomed to doing 
this properly.

Postoperative medications are a bit 
different for patients who 
have ECP. For a standard cat-
aract, cataract+MIGS or cata-
ract+MIGS+ECP, my patients get 
an intracameral antibiotic, corti-
costeroid and non-steroidal drug. 
Postoperatively, cataract patients 
without ECP take one drop of a 
combination antibiotic, corticoste-
roid and non-steroidal drug once a 
day for 1 month. 

When we add ECP, I prescribe 
the same medications, but with a 
stronger dose up front and a slower 
taper: four drops a day for 1 week 
and two drops a day for 3 weeks. The 
intracameral corticosteroids are very 
helpful.

I sometimes see a little bit more 
inflammation on day 1 compared 

with patients without ECP, but at 
1 week, the eye is very quiet. And 
patients get those extra few points 
of IOP control that we know can not 
only help them limit medications, but 
perhaps prevent some progression 
over time. 

REFERENCE
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R, Berdahl JP. Microbypass stent 
implantation with cataract extraction 
and endocyclophotocoagulation versus 
microbypass stent with cataract extraction 
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One of the beautiful 
things about 
performing ECP is its 
versatility. 

(FIGURE 1) As you paint the ciliary processes with the laser, they shrink and 
become whiter in colour. Here, ciliary processes on the left are untreated, 
and those on the right have been treated. (Image courtesy of Dr Michael Greenwood)
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R
GX-314 subretinal gene therapy (Regenxbio) 
is being tested in the first pivotal gene 
therapy trial for exudative age-related 
macular degeneration (AMD). Interim 

results indicate that the treatment is generally well 
tolerated, with stable-to-improved visual acuity (VA) 
and reductions in anti-vascular endothelial growth 
factor (VEGF) injection burden of up to 1.5–3 years, 
depending on the cohort. 

Dr Allen C. Ho, a professor of ophthalmology at 
Wills Eye Hospital in Philadelphia, Pennsylvania, 
United States, and Thomas Jefferson University 
in Plymouth Meeting, Pennsylvania, reported the 
findings. As Dr Ho explained, RGX-314 uses an adeno-
associated viral 8 vector to deliver a gene encoding for 
a therapeutic anti-VEGF Fab protein and is designed to 
produce continuous anti-VEGF therapy.

Phase 1/2a first-in-human trial
A total of 42 patients have been enrolled in the 
RGX-314-001 study, with up to 3 years of follow-up. 
The drug continues to be well tolerated with stable-
to-improved vision and has resulted in clinically 
meaningful decreases in anti-VEGF injections in 
cohorts 3, 4 and 5 of the five dosing cohorts, all of 
which were well balanced demographically. 

The patients with neovascular AMD had been 
treated previously with an average of 10 injections 
annually for 4–5 years and were required to respond 
to a baseline injection of ranibizumab (Lucentis, 
Genentech) before receiving RGX-314. These patients 
have not been receiveing systemic corticosteroids 
during the study; anti-VEGF rescue injections were 
permitted beginning 4 weeks into the study if needed.

The primary outcome was determination of the 
safety and tolerability of RGX-314 over a period of 6 
months. Secondary outcomes included determination 
of transgene protein production, effect on vision and 
ocular anatomy and need for additional injections. 
The re-treatment criteria included the presence of 
any fluid, visual loss of five or more letters associ-
ated with fluid, and presence of haemorrhages.

“RGX-314 continues to be generally well tolerated 
across all doses,” Dr Ho said. “Importantly, no 
clinically determined immune responses, drug-
related ocular inflammation or post-surgical 
inflammation were seen beyond what is expected 
following routine vitrectomy.” 

Surgical incision conjunctival haemorrhages and 
pigmentary changes in the retinal pigment epithelium 
(RPE) occurred, both of which were mostly mild 
events. One patient had RPE changes through the 
macula that were associated with visual loss.

Dr Ho presented interim data for cohorts 4 and 5 at 
1.5 years and cohort 3 at up to 2 years. An additional 
year of follow-up for cohort 3 is described as follows. 

Changes in best-corrected VA (BCVA) showed 
improved vision over 2 years for cohort 3, and this 
patient group had a significant reduction in the need 
for rescue therapy over the 2 years; in cohorts 4 and 
5, the vision was stable or improved and the patients 
needed fewer rescue injections over a period of 1.5 
years. 

For cohorts 3, 4 and 5, retinal thickness was stable 
on optical coherence tomography images over time 
and VA was stable or improved, including in those 
who did not need rescue therapy. Evaluation of the 
protein levels in cohorts 3, 4 and 5 showed durable 

RGX-314 viewed by investigators as a therapeutic option for exudative AMD

By Lynda Charters; 

Reviewed by  
Dr Allen C. Ho

Investigators start pivotal 
subretinal gene therapy trial
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and dose-dependent increases 
in protein production over 2 
years for cohort 3, and over 1 
year for cohorts 4 and 5.

This study will follow 
patients for an additional 3 
years beyond the Phase 1/2a 
trial, for a total of 5 years of 
follow-up after receiving RGX-
314. Dr Ho also presented the 
third year of data for cohort 3. 

Thus far, investigators have 
reported no new drug-related 
ocular adverse events. In 
cohort 3, patients continue to 
show stable-to-improved VA 
and have shown a mean of 12 
letters of improvement and 
a reduction in the need for 
rescue injections up to 3 years. 

Pivotal Phase  
2b/3 trial
Based on these findings, 
Regenexbio has begun 
ATMOSPHERE, a subretinal 
pivotal trial in neovascular 
AMD. Investigators will 
evaluate two doses of RGX-
314 compared with monthly 
injections of ranibizumab 
(Lucentis, Genentech/
Novartis) in pseudophakic 
patients with a baseline VA of 
20/32 to 20/160. 

The study will enroll 
around 300 patients at 60 
clinical sites. The primary 
endpoint is the mean 
change in BCVA relative to 
ranibizumab at week 54.

Regenexbio is also 
conducting studies using the 
in-office SCS Microinjector 

to deliver RGX-314 to the suprachoroidal space 
in patients with neovascular AMD and diabetic 
retinopathy. Upcoming results from these 

suprachoroidal programmes will be announced 
for the Phase 2 AAVIATE (neovascular AMD) and 
ALTITUDE (diabetic retinopathy) trials.

gene therapy

19europe.ophthalmologytimes.com

ALLEN C. HO, MD
e: achomd@gmail.com
This article is adapted from Dr Ho’s presentation 
at the Bascom Palmer Eye Institute Angiogenesis, 
Exudation and Degeneration 2021 virtual 
meeting. Dr Ho reported receiving research 
grants from Regenexbio, and he serves as a 
scientific advisor to the company.
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Thirty years of optical coherence 
tomography of the human eye
Adolf Fercher’s work paved the way for today’s imaging technique

By Dr Sibylle 
Scholtz, Ms Lee 
MacMorris and 

Prof. Achim 
Langenbucher

O
ptical coherence tomography (OCT) is today 
regarded as a standard diagnostic technique 
in various ophthalmology sub-disciplines. 
It is essential for diagnosing blinding 

diseases such as macular degeneration, glaucoma and 
diabetic retinopathy at early, treatable stages before 
irreversible loss of vision occurs.1–3 

In a similar way to ultrasound, OCT measures 
the ‘time of flight’ distribution of light that is 
reflected from tissue and is based on low-coherence 
interferometry, typically using near-infrared light 
because the relatively long wavelength allows it to 
penetrate the scattering medium. It was in the 1980s 
that imaging of biological tissue, especially of the 
human eye, started to be investigated in parallel by 
several groups worldwide. 

The first two-dimensional picture of the fundus 
of a human eye in vivo was created by the late 
Adolf Friedrich Fercher in 1990, using white light 

interferometry. He presented his results at the 
International Commission for Optics congress that 
year.4,5 Fercher’s visionary ideas laid the basis for 
the development of OCT and the first in vitro OCT 
images were published by German and United States 
researchers in 1991.6,8–10

Dr Scholtz

Ms MacMorris

Prof. Langenbucher

It is clear 
that Fercher’s 

pioneering ideas 
were far ahead 

of his time. 

“
Prof. Adolf Friedrich Fercher

(FIGURE 1) In vivo retinal 
image recorded by  
Fercher’s group.1,2
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Fercher’s Background
After graduating with a degree in physics 
in 1968, Fercher worked at Carl Zeiss, 
Germany, on optical testing, computer 
holography and holographic interferometry. 
In 1975, he became a professor at the 
University of Essen, Germany; from 1986 he 
was professor of medical physics, later chair 
of the Department of Medical Physics, at the 
Medical School of the University of Vienna. 
He retired in 2008.1

Fercher published his first paper on the 
biomedical applications of optics while he 
was still working for Carl Zeiss,7 applying 
Mie theory to calculate light scattering 
in a simplified model cell. He showed 
that the scattered signal oscillates as a 
function of scattering angle and that the 
oscillation length is related to particle 
diameter. Although he did not continue this 
work, it demonstrates his early interest in 
biomedical optics.1,7

It was during his time at the University 
of Vienna that Fercher and his colleagues 
worked on low-, partial coherence and white 
light interferometry for in vivo imaging of 
biological tissue. Their focus was on the 
human eye. 

Although the image quality of Fercher’s 
2-D interferometric depth scans of the 
fundus was poor compared with modern 
standards, the retinal thickness, the 
excavation of the optic disc and the lamina 
cribrosa were visible (Figure 1).8

Next, Dr David Huang and colleagues 
from a group led by Dr James Fujimoto 
at Massachusetts Institute of Technology, 
the US, were the first to synthesise 
optical A-scans to 2-D images (B-scans), 
demonstrating the potential of this 
technology to record cross-sectional images 
of translucent and scattering tissue.1 
Dr Huang named this new diagnostic 
technique ‘optical coherence tomography’ 
(Figure 2).11 The first commercially available 

OCT device went on to be launched by 
Humphrey Instruments in 1996.12 

It is clear that Fercher’s pioneering 
ideas were far ahead of his time. When 
he first published his scientific results, 
it was perhaps obvious only to him how 
fundamentally his research would change 
ophthalmology. This technology has 
contributed to an advanced understanding 
of disease mechanisms and treatments, 
including ‘in vivo histology’ and 
intraoperative monitoring in multiple 
disciplines including ophthalmology, 
cardiology and cancer.
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IN SHORT 
  In the 30 years since optical 

coherence tomography was first 
described, it has become one of 
the most widely used technologies 
for imaging the human eye.

(FIGURE 2) Mode of action of the first OCT. (Image courtesy of Dr Sibylle Scholtz, Ms Lee MacMorris and 
Prof. Achim Langenbucher)
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CASE HISTORY
A 79-year-old man with a history of pseudoexfoliation 
and traumatic injury to the right eye 12 years earlier pre-
sented with a senile mature cataract. Findings on exam-
ination (OD) were: decimal BCDVA 0.2, IOP 19 mmHg 
(on medication), phacodonesis with zonulolysis. Bio- 
metry measurements acquired using the IOLMaster® 500 
(Carl Zeiss Meditec AG) are: axial length 23.52 mm, 
K1 41.87 D, K2 42.46 D, cyl 0.59 @ 149°. Surgery was 
planned with implantation of the single-piece monofo-
cal aspheric CT LUCIA® 621P IOL (Carl Zeiss Meditec 
AG). Using the SRK/T formula and a refractive target of 
emmetropia, the selected IOL power was 24.0 D. Sur-
gery was completed uneventfully. At 48 hours postop, 
the IOL was well centered. At 6 weeks and 12 weeks 
postop, refraction was stable (-0.75/0.50/125), decimal 
BCDVA was 0.9+, and IOP was 16 and 17 mmHg, re-
spectively.

Why did you choose the CT LUCIA 621P (“CT 
LUCIA”) IOL? Careful consideration to IOL selection is 
critical in eyes with compromised zonules and pseudoex-
foliation that are at risk for increased capsular phimosis 
considering the challenges for achieving IOL centration 
and maintaining long-term positional stability. 

Earlier in my career, I routinely implanted a 3-piece IOL 
in eyes with compromised zonules. My preference at that 
time was guided by the opinion of experienced colleagues 
who believed that with its broad rigid haptics, a 3-piece 
IOL would have better centration and better positional sta-
bility than a “soft”, acrylic single-piece implant. 

It is crucial to understand that not all single-piece IOLs 
are alike. Times have changed because of developments 
in IOL technology and so has my approach. The CT 
LUCIA is now my IOL of choice in these challenging 
cases because it is engineered for excellent in-the-bag 
stability and to deliver quality optical performance that 
is tolerant to decentration (Figure 2).

What explains the in-the-bag stability? The CT LUCIA 
is designed with a thick rigid optic-haptic junction and 
step-vaulted C-loop haptics that maximize optic-cap-
sule contact. We have confirmed these characteristics in 
bench studies (Figure 1), which also show differences in 
the optic-haptic junction configuration and capsular bag 
contact between the CT LUCIA and single-piece mono-

CASE OF THE MONTH
C A S E  S T U D I E S

focal IOLs from competing manufacturers. Scanning 
electron microscopy analysis reveals that the CT LUCIA 
has a thicker and wider optic-haptic junction and differ-
ent haptics design than the other single-piece monofocal 
IOLs. Placing the IOLs inside rings of various diameters 
to simulate capsular bag sizes of hyperopic and myopic 
eyes, we found that haptic contact area and the angle of 
contact were maximal with the CT LUCIA, which sug-
gests it would provide optimal refractive stability across 
the range of capsular bag dimensions encountered in 
clinical practice. 

What is important about optic design in eyes at risk 
for IOL decentration? IOL decentration remains a risk 
in eyes with zonular compromise, even when the surgery 
is done perfectly. With its novel aspheric technology, 
the CT LUCIA also has an advantage compared to other 
aspheric lenses for having greater tolerance to the nega-
tive impact of decentration on visual quality.

The CT LUCIA optic features the patented ZEISS Optic 
(ZO) Asphericity Concept that is described by a central 
(~3.5 mm) spherical aberration (SA)-correcting zone 
surrounded by an annular region in which the SA chang-
es from negative in the center to positive moving out-
ward to the peripheral edge. Other aspheric IOLs on the 
market have optics that are either SA-correcting, having 
varying amounts of negative SA, or SA neutral. Results 
of previously published studies show that when proper-
ly aligned, aspheric IOLs provide better mesopic vision 
and contrast sensitivity than spherical IOLs. However, 

decentration or tilt of an SA-correcting IOL leads to 
deterioration of optical performance.1 Assuming they 
have good visual acuity, pseudophakic patients with a 
misaligned SA-correcting IOL might not recognize any 
significant impact on their vision in situations where 
there is good lighting. However, they are more likely to 
notice reduced quality of vision under mesopic condi-
tions when the pupil is larger. This is especially likely if 
the patient is a myope who was implanted with a lower 
power lens that induces more positive SA. 

We have also done bench studies examining the impact 
of decentration and tilt on optical quality with the CT 
LUCIA and other monofocal IOLs of different optic 
designs.2 In these studies we measured the modulation 
transfer function and Strehl ratio values at aperture sizes 
of 3.0 and 4.5 mm. We also assessed the United States 
Air Force target images. The results showed that SA-cor-
recting IOLs performed best when they were perfectly 
centered, but their optical performance was degraded 
by misalignment. In contrast, the CT LUCIA performed 
well even in the setting of decentration and tilt. You can 
call the CT LUCIA less sensitive or more forgiving to 
decentration.
 
Is there anything you would point out about the im-
plantation behaviour? The CT LUCIA comes fully 
preloaded in the BLUESERT™ injector that allows con-
sistent release and unfolding of the IOL into the capsular 
bag. To facilitate delivery of the haptics in a planar fash-
ion and complete implantation of the IOL in the capsular 
bag, I slightly rotate the injector in a clockwise direction 
just before releasing the lens and then advance it as the 
leading haptic emerges from the tip. Occasionally, I find 
a need to move the trailing haptic into the capsule using 
a second instrument. This assisted implantation adds no 
more than 2 seconds to the case and does not pose any 
risk for damaging the capsule or corneal endothelium. 

Media placement sponsored by Carl Zeiss Meditec AG

By Andreas F. Borkenstein, MD

CATARACT SURGERY IN CHALLENGING CASES
Choosing the CT LUCIA 621P IOL to optimize success 
in eyes with compromised zonules
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Figure 1: Bench analysis to evaluate the capsular bag contact. 
Publication by Andreas F. Borkenstein in progress.

Figure 2: Simulated visual acuity under decentration with CT LUCIA 621P

Because of its thicker and wider optic-haptic junction, 
the CT LUCIA unfolds slower and in a slightly differ-
ent manner than other single-piece hydrophobic acrylic 
IOLs. I do not see these unfolding characteristics as a 
downside. Rather I am reminded while watching the lens 
unfold that its unique optic-haptic junction and haptics 
design provides centration and stability benefits, which 
are what matter. 

You are a surgeon, working in a private clinic. Why 
are you doing these in vitro studies and analysis? My 
responsibility as a surgeon is to provide my patients with 
the best. Therefore, when manufacturers introduce new 
IOL models, I have always felt it important to subject 
them to my own research to collect objective data. Then 
I can make an informed decision about whether an IOL 
has features that make it a valuable addition to my sur-
gical practice. My laboratory investigations with the CT 
LUCIA show there are interesting differences among 
monofocal IOLs. The results confirm that the lens has 
unique design elements that have implications for intra-
ocular behavior and long-term optical performance. 

Based on my research and clinical experience, the CT 
LUCIA is a reliable choice for achieving excellent out-
comes after cataract surgery in routine cases and is espe-
cially suitable for patients with pseudoexfoliation or oth-
er issues that create challenges for achieving in-the-bag 
centration, positional stability, and good quality vision 
as decentration may occur.

Andreas F. Borkenstein, MD, 
practices at Borkenstein & Borkenstein, 
private practice and at Privatklinik der 
Kreuzschwestern Graz, Austria. He is a 
consultant to ZEISS.
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CASE HISTORY
A 79-year-old man with a history of pseudoexfoliation 
and traumatic injury to the right eye 12 years earlier pre-
sented with a senile mature cataract. Findings on exam-
ination (OD) were: decimal BCDVA 0.2, IOP 19 mmHg 
(on medication), phacodonesis with zonulolysis. Bio- 
metry measurements acquired using the IOLMaster® 500 
(Carl Zeiss Meditec AG) are: axial length 23.52 mm, 
K1 41.87 D, K2 42.46 D, cyl 0.59 @ 149°. Surgery was 
planned with implantation of the single-piece monofo-
cal aspheric CT LUCIA® 621P IOL (Carl Zeiss Meditec 
AG). Using the SRK/T formula and a refractive target of 
emmetropia, the selected IOL power was 24.0 D. Sur-
gery was completed uneventfully. At 48 hours postop, 
the IOL was well centered. At 6 weeks and 12 weeks 
postop, refraction was stable (-0.75/0.50/125), decimal 
BCDVA was 0.9+, and IOP was 16 and 17 mmHg, re-
spectively.

Why did you choose the CT LUCIA 621P (“CT 
LUCIA”) IOL? Careful consideration to IOL selection is 
critical in eyes with compromised zonules and pseudoex-
foliation that are at risk for increased capsular phimosis 
considering the challenges for achieving IOL centration 
and maintaining long-term positional stability. 

Earlier in my career, I routinely implanted a 3-piece IOL 
in eyes with compromised zonules. My preference at that 
time was guided by the opinion of experienced colleagues 
who believed that with its broad rigid haptics, a 3-piece 
IOL would have better centration and better positional sta-
bility than a “soft”, acrylic single-piece implant. 

It is crucial to understand that not all single-piece IOLs 
are alike. Times have changed because of developments 
in IOL technology and so has my approach. The CT 
LUCIA is now my IOL of choice in these challenging 
cases because it is engineered for excellent in-the-bag 
stability and to deliver quality optical performance that 
is tolerant to decentration (Figure 2).

What explains the in-the-bag stability? The CT LUCIA 
is designed with a thick rigid optic-haptic junction and 
step-vaulted C-loop haptics that maximize optic-cap-
sule contact. We have confirmed these characteristics in 
bench studies (Figure 1), which also show differences in 
the optic-haptic junction configuration and capsular bag 
contact between the CT LUCIA and single-piece mono-

CASE OF THE MONTH
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focal IOLs from competing manufacturers. Scanning 
electron microscopy analysis reveals that the CT LUCIA 
has a thicker and wider optic-haptic junction and differ-
ent haptics design than the other single-piece monofocal 
IOLs. Placing the IOLs inside rings of various diameters 
to simulate capsular bag sizes of hyperopic and myopic 
eyes, we found that haptic contact area and the angle of 
contact were maximal with the CT LUCIA, which sug-
gests it would provide optimal refractive stability across 
the range of capsular bag dimensions encountered in 
clinical practice. 

What is important about optic design in eyes at risk 
for IOL decentration? IOL decentration remains a risk 
in eyes with zonular compromise, even when the surgery 
is done perfectly. With its novel aspheric technology, 
the CT LUCIA also has an advantage compared to other 
aspheric lenses for having greater tolerance to the nega-
tive impact of decentration on visual quality.

The CT LUCIA optic features the patented ZEISS Optic 
(ZO) Asphericity Concept that is described by a central 
(~3.5 mm) spherical aberration (SA)-correcting zone 
surrounded by an annular region in which the SA chang-
es from negative in the center to positive moving out-
ward to the peripheral edge. Other aspheric IOLs on the 
market have optics that are either SA-correcting, having 
varying amounts of negative SA, or SA neutral. Results 
of previously published studies show that when proper-
ly aligned, aspheric IOLs provide better mesopic vision 
and contrast sensitivity than spherical IOLs. However, 

decentration or tilt of an SA-correcting IOL leads to 
deterioration of optical performance.1 Assuming they 
have good visual acuity, pseudophakic patients with a 
misaligned SA-correcting IOL might not recognize any 
significant impact on their vision in situations where 
there is good lighting. However, they are more likely to 
notice reduced quality of vision under mesopic condi-
tions when the pupil is larger. This is especially likely if 
the patient is a myope who was implanted with a lower 
power lens that induces more positive SA. 

We have also done bench studies examining the impact 
of decentration and tilt on optical quality with the CT 
LUCIA and other monofocal IOLs of different optic 
designs.2 In these studies we measured the modulation 
transfer function and Strehl ratio values at aperture sizes 
of 3.0 and 4.5 mm. We also assessed the United States 
Air Force target images. The results showed that SA-cor-
recting IOLs performed best when they were perfectly 
centered, but their optical performance was degraded 
by misalignment. In contrast, the CT LUCIA performed 
well even in the setting of decentration and tilt. You can 
call the CT LUCIA less sensitive or more forgiving to 
decentration.
 
Is there anything you would point out about the im-
plantation behaviour? The CT LUCIA comes fully 
preloaded in the BLUESERT™ injector that allows con-
sistent release and unfolding of the IOL into the capsular 
bag. To facilitate delivery of the haptics in a planar fash-
ion and complete implantation of the IOL in the capsular 
bag, I slightly rotate the injector in a clockwise direction 
just before releasing the lens and then advance it as the 
leading haptic emerges from the tip. Occasionally, I find 
a need to move the trailing haptic into the capsule using 
a second instrument. This assisted implantation adds no 
more than 2 seconds to the case and does not pose any 
risk for damaging the capsule or corneal endothelium. 

Media placement sponsored by Carl Zeiss Meditec AG
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Figure 1: Bench analysis to evaluate the capsular bag contact. 
Publication by Andreas F. Borkenstein in progress.

Figure 2: Simulated visual acuity under decentration with CT LUCIA 621P

Because of its thicker and wider optic-haptic junction, 
the CT LUCIA unfolds slower and in a slightly differ-
ent manner than other single-piece hydrophobic acrylic 
IOLs. I do not see these unfolding characteristics as a 
downside. Rather I am reminded while watching the lens 
unfold that its unique optic-haptic junction and haptics 
design provides centration and stability benefits, which 
are what matter. 

You are a surgeon, working in a private clinic. Why 
are you doing these in vitro studies and analysis? My 
responsibility as a surgeon is to provide my patients with 
the best. Therefore, when manufacturers introduce new 
IOL models, I have always felt it important to subject 
them to my own research to collect objective data. Then 
I can make an informed decision about whether an IOL 
has features that make it a valuable addition to my sur-
gical practice. My laboratory investigations with the CT 
LUCIA show there are interesting differences among 
monofocal IOLs. The results confirm that the lens has 
unique design elements that have implications for intra-
ocular behavior and long-term optical performance. 

Based on my research and clinical experience, the CT 
LUCIA is a reliable choice for achieving excellent out-
comes after cataract surgery in routine cases and is espe-
cially suitable for patients with pseudoexfoliation or oth-
er issues that create challenges for achieving in-the-bag 
centration, positional stability, and good quality vision 
as decentration may occur.

Andreas F. Borkenstein, MD, 
practices at Borkenstein & Borkenstein, 
private practice and at Privatklinik der 
Kreuzschwestern Graz, Austria. He is a 
consultant to ZEISS.

Watch 
the Video



24

glaucomaglaucoma

JULY/AUGUST 2021 :: Ophthalmology Times Europe®

The impact of landmark studies on 
patient glaucoma management

FROM THE COVER

Randomised controlled trials are pivotal in increasing understanding of disease

By Dr Panayiota 
Founti N

ot all randomised controlled trials (RCTs) 
are equal: depending on the scientific 
question asked and the robustness of 
methodology, some can substantially 

affect clinical practice and are therefore considered 
landmark studies. Although it is now well established 
that IOP reduction is the cornerstone in the 
management of glaucoma,1 it was not until the late 
1990s that the evidence to support this notion became 
available. 

A number of landmark RCTs published in the late 
1990s and early 2000s provided solid evidence that 
the lowering of IOP reduces the risk of progression 
of open-angle glaucoma (OAG)2–5 and the risk of 
conversion of ocular hypertension to OAG.6 Two 
additional landmark RCTs independently identified 
the same risk factors for the conversion of ocular 
hypertension to OAG.7,8 These data enabled the 
development of a risk prediction equation with 
predictive utility (risk calculator).9 

Although these early landmark studies were hugely 
important for the management of ocular hypertension 
and OAG, questions remained unanswered regarding 
the medical and surgical management of glaucoma. 
Some of these questions have been answered by more 
recent landmark RCTs, which I will discuss here.

The TVT study 
Whereas aqueous shunts were already commonly 
used for the management of complex/refractory 
glaucoma and were starting to become popular as an 
alternative to trabeculectomy in those at high risk of 
filtration failure, it remained unknown which was the 
best approach for patients with prior ocular surgery. 
The Tube Versus Trabeculectomy (TVT)10 study was 
designed to investigate the safety and efficacy of tube 
shunt surgery versus trabeculectomy with mitomycin 
C (MMC) in eyes with prior cataract and/or filtration 
surgery. 

The study enrolled 212 patients who had had 
prior cataract and/or failed filtration surgery and 
uncontrolled glaucoma on the maximum number of 
medications. Outcome measures were: IOP; visual 

acuity; visual field; surgical complications; glaucoma 
medications; and treatment failure. The follow-up 
period was 5 years.

The cumulative probability of failure was higher 
for trabeculectomy versus tube shunt surgery. No 
difference in mean IOP was observed, but IOP control 
in the first 2 years was better with trabeculectomy. 
Early complications were more frequent with 
trabeculectomy but there was no difference in late 
postoperative complications.

There was no significant difference between groups 
in the number of medications needed, although the 
trabeculectomy group required fewer in the first 2 
years. Thus, the TVT study provided evidence that 
both tube surgery and trabeculectomy with MMC are 
appropriate in those with previous cataract and/or 
failed filtration surgery. 

However, the study’s results need to be interpreted 
with caution because the subgroup of patients with 
previous failed trabeculectomy may have introduced 
bias in favour of the tube group. For the same reason, 
tube surgery may be more appropriate in those with 
failed filtration surgery. The TVT study challenged 
the traditional paradigm that tube shunts should be 
reserved for patients with refractory glaucoma.

The PTVT study
The purpose of the Primary Tube Versus 
Trabeculectomy (PTVT)11 study, which followed on 
from the TVT study, was to investigate the safety and 
efficacy of tube shunt surgery versus trabeculectomy 
with MMC in eyes without prior filtration surgery. 
The population size was 242; patients had not 
had prior filtration surgery and had uncontrolled 
glaucoma on maximum medications.

IN SHORT 
  Landmark randomised controlled trials 

have advanced the understanding and 
treatment of glaucoma.

Dr Founti



The outcome measures were 
rate of surgical failure, mean IOP, 
complications and reoperation for 
glaucoma. The follow-up period was 
3 years.

The PTVT showed that both tube 
shunt surgery and trabeculectomy 
with MMC are effective in lowering 
IOP as a primary glaucoma 
procedure. However, trabeculectomy 
may be more appropriate if the target 
IOP is quite low, such as in normal 
pressure glaucoma. 

Given the higher rate of success 
and the need for fewer medications 
in the trabeculectomy group, the 
latter may be more appropriate if a 
goal of surgery is to minimise the 
use of glaucoma eyedrops. In view 
of the similar rates of reoperation for 
glaucoma found between the groups, 
trabeculectomy should probably be 
the primary procedure of choice in 
younger patients. 

The UKGTS
Despite the wealth of data on the 
efficacy of IOP-lowering treatment in 
the management of OAG, before 2014 
there were no data from placebo-
controlled trials to demonstrate 
efficacy in the preservation of visual 
function. In addition, although 
prostaglandins were in common 
use as first-choice treatment for the 
management of OAG, there was no 
published evidence for a protective 
effect on vision.12 

The UK Glaucoma Treatment 
Study (UKGTS) was the first placebo-
controlled trial to investigate 

whether treatment with a topical 
prostaglandin reduces the frequency 
of visual field progression in patients 
with OAG compared with placebo.13 
A secondary analysis was conducted 
to explore risk factors for visual field 
progression.14 In this study, which 
enrolled 516 newly diagnosed OAG 
patients, the outcome measure was 
time to visual field progression and 
patients were followed up at 2 years. 

The UKGTS demonstrated that 
topical prostaglandins are effective 
at preserving visual function in OAG, 
even in those with relatively low 
baseline IOP. However, two-thirds 
of patients in the placebo group had 
no detectable progression within 24 
months, so one could consider an 
observation period before starting 
treatment in certain patients with 
OAG. This approach may help 
identify those who might be suitable 
for monitoring alone, thus avoiding 
the unnecessary burden of treatment. 

The study identified bilateral 
disease, higher IOP and disc 
haemorrhage as risk factors for visual 
field progression, and treatment 
with latanoprost and possibly 
smoking history as protective factors 
against visual field progression. 
The likelihood of lifetime visual 

impairment is an important factor 
to consider. With the average life 
expectancy from the diagnosis of 
OAG having been estimated at 9–13 
years,15 the benefits of treatment need 
to be balanced against the risk of 
overdiagnosis16 and over-treatment. 

In addition, the UKGTS has shown 
that, with appropriate study design, 
it is possible for future RCTs to detect 
differences in visual function in a 
much shorter period than the typical 
4–5 years used in previous trials. 
This knowledge is hugely important 
for novel drug development with 
consequent cost reduction.13 

EAGLE study 
The aforementioned landmark RCTs 
focused on OAG, which remains 
the most common type of glaucoma 
across the world.17 Comparatively 
little attention was paid to primary 
angle closure glaucoma (PACG), 
which accounts for 25% of glaucoma 
cases worldwide. Though not as 
common as OAG, PACG tends to 
progress faster and, therefore, is more 
likely to lead to blindness.17 

Since the mid-1970s, laser 
peripheral iridotomy (LPI) was 
the treatment of choice in primary 
angle closure and PACG.19,20 In 

The TVT study 
challenged the 
traditional paradigm 
that tube shunts 
should be reserved 
for patients with 
refractory glaucoma.

TAKE-HOME MESSAGES FROM RANDOMISED 
CLINICAL TRIALS IN GLAUCOMA

TVT
• Tube surgery has a much greater role to play in the surgical 
management of glaucoma than just in refractory cases. PTVT

UKGTS
• This was the first study to show preservation of the visual field 
with an IOP-lowering drug in OAG; and
• It served as a model for future RCTs with shorter follow-up.

EAGLE • Clear lens extraction should be considered as first-line treatment 
for advanced angle-closure disease.

ZAP • Study did not support the widespread practice of laser 
peripheral iridotomy in primary angle closure suspects. 

LiGHT
• Selective laser trabeculoplasty should be considered as first-line 
treatment for newly diagnosed ocular hypertensives and early-to-
moderate OAG. 

glaucoma
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more recent years, surgical lens 
extraction has been advocated as an 
alternative treatment for the disease; 
however, its effectiveness had not 
been investigated in high-quality 
randomised or non-randomised 
studies.21 

The purpose of the Early Lens 
Extraction for the Treatment of 
Primary Angle-Closure Glaucoma 
(EAGLE)18 study was to investigate 
the efficacy, safety and cost-
effectiveness of clear-lens extraction 
versus LPI combined with medical 
treatment in patients with newly 
diagnosed advanced angle-closure 
disease (primary angle closure and 
PACG). 

In EAGLE, 419 patients aged over 
50 who had primary angle closure 
and IOP ≥30 mmHg or PACG were 
enrolled; outcome measures were 
patient-reported health status, 
IOP and cost-effectiveness and the 
follow-up period was 3 years. This 
study provided evidence that clear-
lens extraction has greater efficacy 
and is more cost-effective than LPI; 
therefore, it should be considered as 
first-line treatment in patients with 
advanced angle closure disease. 

However, one needs to remember 
that all study participants in the 
EAGLE study had IOP ≥30 mmHg. 
Therefore, these data may not apply 
to all patients with primary angle 
closure and PACG. 

The ZAP trial 
Although the EAGLE study 
provided clear direction on the best 
management option for advanced 
angle closure disease,21 until recently 
little was known about whether 
primary angle closure suspects 
(PACS; defined as those with ≥6 
clock hours of no visible trabecular 
meshwork on gonioscopy, normal 
IOP, no peripheral anterior synechiae 
and no glaucoma)22 should receive 
prophylactic treatment. The purpose 
of the Zhongshan Angle Closure 
Prevention (ZAP) trial was to assess 
the efficacy and safety of prophylactic 

LPI against PACG in Chinese people 
who are PACS.23

In 889 individuals (identified 
through community-based 
screening) who had bilateral PACS, 
the outcome measures were incident 
primary angle closure disease 
(composite endpoint of high IOP, 
peripheral anterior synechiae or acute 
angle-closure). Patient follow-up was 
7 years.

The ZAP trial showed that 
prophylactic LPI is of modest 
benefit in PACS. The risk of these 
asymptomatic individuals developing 
primary angle closure over a 6-year 
period was low, (<1%). Based on the 
data from the study, one would have 
to treat 44 PACS to prevent one case 
of new primary angle closure disease 
over a 6-year period. Therefore, the 
ZAP trial data do not support the 
widespread practice of LPI in PACS.

The LiGHT trial
Prior to a study known as ‘selective 
laser trabeculoplasty versus eye 
drops for first-line treatment of 
ocular hypertension and glaucoma’ 
(LiGHT),24 very few randomised 
trials had compared the outcomes 
of medical treatment versus laser 
trabeculoplasty in OAG and ocular 
hypertension.25–27 Among these, 
only the Glaucoma Laser Trial 
had enrolled previously untreated 
patients,25 comparing the efficacy and 
safety of argon laser trabeculoplasty 
versus timolol maleate 0.5%: all 
patients received both treatments 
(randomisation per eye). 

Therefore, until recently, there 
were no high-quality data comparing 
selective laser trabeculoplasty (SLT) 
with newer IOP-lowering medications 
in treatment-naive patients, and no 
data comparing the effects of these 
treatment options on quality of life 
(QoL). The LiGHT trial was designed 
to compare QoL outcomes, clinical 
effectiveness and cost-effectiveness 
of SLT versus medical treatment in 
treatment-naive patients with ocular 
hypertension and OAG. 

The study enrolled 718 treatment-
naive patients with OAG or ocular 
hypertension. Outcome measures 
were health-related quality of life 
(HRQoL) at 3 years, cost and cost-
effectiveness, disease-specific 
HRQoL, and clinical effectiveness 
and safety. The follow-up period was 
3 years.

The LiGHT trial was unable to 
detect a difference in HRQoL between 
the treatment groups. However, 
it provided evidence that SLT is 
more likely to be cost-effective than 
medical treatment and provides drop-
free IOP control in the majority of 
patients for at least 3 years. 

One of the strengths of the 
LiGHT trial was that the treatment 
escalation protocol was robust but, at 
the same time, pragmatic. Therefore, 
SLT should be considered as first-
line treatment in newly diagnosed 
patients with ocular hypertension 
and early-to-moderate OAG. However, 
this also means that one may have to 
address patients’ perceptions of the 
necessity of monitoring visits, in the 
absence of daily treatment. 

Another important clinical 
implication from the LiGHT trial 
is that few patients are likely to 
experience a severe IOP spike 
post-SLT. This is important for patient 
reassurance, but also for avoiding 
unnecessary hospital visits post-
treatment. 
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Trabeculectomy 
should probably 
be the primary 
procedure of 

choice in younger 
patients. 
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CASE HISTORY
A 71-year-old female presented with bilateral cataracts. 
The right eye had a brunescent cataract and decimal 
BCVA was 0.1 (Figure 1). The fellow eye had a cataracta  
provecta and decimal BCVA was 0.87.

Cataract surgery was scheduled for the eye with the bru-
nescent cataract followed 1 week later by surgery for 
the fellow eye. The first eye procedure was performed 
using the miLOOP (Carl Zeiss Meditec AG) to divide 
the lens into four quadrants followed by phacoemulsifi-
cation of the lens and irrigation/aspiration. 

Lens removal was completed without any complications. 
Phacoemulsification time was 7 seconds. A single-piece 
C-loop haptic monofocal IOL was implanted. The patient  
was prescribed standard postoperative medication with 
a topical corticosteroid, antibiotic and nonsteroidal  
anti-inflammatory drug along with hyperosmolar eye 
drops as a precaution to minimize corneal edema. 

At examination on postoperative day 2, the cornea had 
minimal Descemets folds (Figure 1), which were attrib-
utable to the increased ultrasound energy needed for 
phacoemulsi fication of a dense brunescent lens but less 
than expected if a phaco chop technique was used for 
lens fragmentation. Refraction was +1.00 sph -1.50 cyl 
@ 95°, and BCVA was 0.4.

When the patient returned at day 7 after surgery, De-
scemets folds had resolved and BCVA had improved 
to 0.5. Because of the fast visual recovery, the patient 
was able to undergo the second eye surgery as planned. 

CASE OF THE MONTH
C A S E  S T U D I E S

DISCUSSION
Patients with a brunescent cataract are not commonly  
encountered outside of underdeveloped countries. 
When these cases present, they can pose a challenge for 
even the most experienced cataract surgeons. 

Greater phacoemulsification energy is needed to divide 
and remove the dense nucleus of a brunescent cataract, 
and surgery time can be prolonged. Consequently, these 
cases are at risk for increased corneal endothelial dam-
age, corneal edema, wound burn, capsular tears and 
postoperative inflammation that together can contribute 
to delayed visual recovery and long-term corneal endo-
thelial cell loss.1,2 

For the past 12 months, I have been using the miLOOP 
for energy-free disassembly of the nucleus in eyes 
with a brunescent cataract. Consistent with results of 
published prospective and retrospective studies,3,4 my 
experience shows that using the miLOOP minimizes 
ultrasound energy usage. I have observed less corneal 
edema after using the miLOOP in cases of brunescent 
cataract that is associated with faster visual recovery 
and allows me to shorten the interval to the fellow eye 
surgery.

Using the miLOOP
The miLOOP is a manually operated, penlike, single- 
use instrument for endocapsular lens fragmentation 
that can be implemented regardless of cataract density. 
It is introduced through a corneal incision ≥2 mm and  
features a thin, super elastic, pre-shaped, nitinol fila-
ment that ensnares and transects the nucleus.  

The miLOOP is operated with one hand and is easy 
and intuitive to use (Figure 2). After inserting the tip 
of the device into the anterior chamber, the surgeon 
expands the nitinol filament by pushing forward on 
the handpiece’s actuator button and then sweeps the 
filament along the hydrodissection plane beneath the 
capsule to surround the nucleus. To bisect the nucleus,  
the surgeon retracts the actuator button, causing the  
filament to constrict to a radius of <2.5 mm. 

In cases of brunescent cataracts, I use the miLOOP to 
fragment the nucleus into four quadrants. To make the 
second cut, I rotate the nucleus after expanding the fil-
ament and then repeat the constriction. The miLOOP 

performs consistently with the repeated maneuver 
thanks to the material’s pre-shapingand cutting charac- 
teristics. In contrast to cases where phaco chop is 
used for nuclear disassembly in eyes with brunescent  
cataracts, I have not found it necessary when using the  
miLOOP to instill additional viscoelastic between serial  
transections of the nucleus.  

Advantages of the miLOOP
During expansion, the miLOOP’s filament glides be-
neath the capsular bag without exerting any outward 
forces because its flexible material contours to the shape 
of the capsular bag. When contracted, the miLOOP fil-
ament cuts completely through the fibrotic posterior  
nuclear plate of a brunescent lens. Because the force 
used to divide the lens is applied in an out-to-in  
direction, lens disassembly with the miLOOP minimizes  
stress on the capsular bag and zonules that are often 
weak in eyes with a brunescent cataract.

In contrast, use of a phaco chop technique to dissect a 
brunescent lens is associated with  centrifugally directed  
(outward) instrument forces that can cause stress on 
the zonules and the capsular bag.3 Furthermore, nuclear 
segments created with phaco chop may be held together  
at the posterior surface by tough elastic strands.5 In 
this situation, it can be difficult to pull the nuclear frag-
ments anteriorly where they can be safely emulsified 
and aspirated.5 

Published reports describe benefits of using the  
miLOOP in eyes with dense cataracts. Authors of a pro-
spective study randomizing 101 eyes with grade 3-4+ 
nuclear cataracts to phacoemulsification alone or with 
the miLOOP for nuclear disassembly reported statisti-
cally significant reductions in both ultrasound usage as 
measured by cumulative dissipated energy and irriga-
tion fluid volume in the miLOOP group.3 
Similarly, investigators of a recently published retro-
spective study reviewing outcomes of a consecutive 
series of 212 eyes that underwent routine cataract  
surgery reported that average phaco time and average 
irrigation/aspiration time were both significantly lower 
in miLOOP versus non-miLOOP cases.4 

Some surgeons advocate using a femtosecond laser as 
an ultrasound-free technique to soften and divide the 
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Fig. 2. Fragmentation of a brunescent lens using the miLOOP

nucleus in eyes with a brunescent cataract.6 However, 
the laser also cannot fully transect the nucleus because 
it must be programmed to leave a peripheral margin of 
untreated lens material as a safety zone to avoid cap-
sular damage. In addition, the laser cannot be used in 
eyes with small pupils or certain anatomic configura-
tions. Furthermore, it is much more expensive than the 
miLOOP, can decrease surgical efficiency, and depends 
on electrical power. 

Additional considerations
My learning curve for the miLOOP was minimal. After 
using it initially in routine cases to gain familiarity with 
its operation, I felt comfortable using the miLOOP in 
eyes with a dense cataract.
I recommend that the miLOOP should not be used in 
eyes known to have a capsular tear. In addition, I would 
hesitate to use it in a highly hyperopic eye with a very 
shallow anterior chamber in which there may not be 
adequate space for manipulating the miLOOP.

Because the miLOOP is designed to minimize zonular 
stress, future research may investigate if the device 
could be an attractive option to use for lens fragmen-
tation in eyes with zonulopathy from causes other 
than a brunescent lens. Increased ultrasound energy, 
aspiration time, and irrigation fluid volume are asso-
ciated with increased endothelial cell loss.7 Since these  
parameters are reduced with miLOOP,3,4 it would also 
be interesting to investigate whether use of this device 
has a benefit on endothelial cell loss, particularly in 
eyes with compromised corneas.

CONCLUSION
As a relatively low cost, manually operated, disposable 
device that can effectively fragment any grade cataract, 
the miLOOP may be viewed as particularly attractive 
for use by surgeons in areas of the world where dense 
cataracts are common. Although I see just one or two 
patients a month with a brunescent cataract, I still con-
sider the miLOOP a valuable addition to my arsenal of 
surgical tools because of the advantages it has provided 
in these challenging cases. 

en-INT_32_200_0142I 
The statem

ents of the author reflect only his personal opinion and experiences and do not necessarily reflect 
the opinion of any institution w

ith w
hom

 he is affiliated. The author alone is responsible for the content of his experience reported and 
any potential resulting infringem

ents. Carl Zeiss M
editec AG and its affiliates do not have clinical evidence supporting the opinions and 

statem
ents of the author nor accept any responsibility or liability of the authors’ content.

Re
fe

re
nc

es
1.

 C
ha

ng
 D

F. 
Te

n 
st

ra
te

gi
es

 fo
r t

he
 ro

ck
-h

ar
d 

nu
cl

eu
s.

 E
ye

Ne
t M

ag
az

in
e.

 a
ao

.o
rg

/e
ye

ne
t/a

rti
cl

e/
te

n-
st

ra
te

gi
es

-r
oc

k-
ha

rd
 n

uc
le

us
.

2.
 L

un
db

er
g 

B,
 J

on
ss

on
 M

, B
eh

nd
ig

 A
. P

os
to

pe
ra

tiv
e 

co
rn

ea
l s

w
el

lin
g 

co
rr

el
at

es
 s

tro
ng

ly
 to

 c
or

ne
al

 e
nd

ot
he

lia
l c

el
l l

os
s 

af
te

r p
ha

co
em

ul
si

fic
at

io
n 

ca
ta

ra
ct

 s
ur

ge
ry

. A
m

 J
 O

ph
th

al
m

ol
. 2

00
5;

13
9(

6)
:1

03
5-

10
41

3.
 Ia

nc
hu

le
v 

T,
 C

ha
ng

 D
F, 

Ko
o 

E,
 e

t a
l. 

M
ic

ro
in

te
rv

en
tio

na
l e

nd
oc

ap
su

la
r n

uc
le

us
 d

is
as

se
m

bl
y:

 n
ov

el
 te

ch
ni

qu
e 

an
d 

re
su

lts
 o

f fi
rs

t-
in

-h
um

an
 ra

nd
om

is
ed

 c
on

tro
lle

d 
st

ud
y. 

Br
 J

 O
ph

th
al

m
ol

. 2
01

9;
10

3(
2)

:1
76

-1
80

. 
4.

 W
ile

y 
W

F, 
Sh

am
ik

 B
af

na
, H

er
cu

le
s 

D 
Lo

go
th

et
is

. C
om

pa
ra

tiv
e 

st
ud

y 
of

 p
ha

co
em

ul
si

fic
at

io
n 

pa
ra

m
et

er
s 

w
ith

 a
nd

 w
ith

ou
t n

iti
no

l fi
la

m
en

t n
uc

le
ar

 d
is

as
se

m
bl

y. 
J 

Ca
ta

ra
ct

 R
ef

ra
ct

 S
ur

g.
 2

02
1 

Ja
n 

18
. d

oi
: 1

0.
10

97
/j.

jc
rs

.0
00

00
00

00
00

00
57

5.
 E

pu
b 

ah
ea

d 
of

 p
rin

t. 
5.

 S
te

in
er

t R
F, 

Ch
u 

RY
. D

en
se

 c
at

ar
ac

t. 
Ca

ta
ra

ct
 &

 R
ef

ra
ct

iv
e 

Su
rg

er
y 

To
da

y. 
Ap

ril
 2

01
0.

 7
4-

77
6.

 H
at

ch
 K

M
, S

ch
ul

tz
 T

, T
al

am
o 

JH
, D

ic
k 

HB
. F

em
to

se
co

nd
 la

se
r-

as
si

st
ed

 c
om

pa
re

d 
w

ith
 s

ta
nd

ar
d 

ca
ta

ra
ct

 s
ur

ge
ry

 fo
r r

em
ov

al
 o

f a
dv

an
ce

d 
ca

ta
ra

ct
s.

 J
 C

at
ar

ac
t R

ef
ra

ct
 S

ur
g.

 2
01

5;
41

(9
):1

83
3-

18
38

.
7.

 M
ah

dy
 M

A,
 E

id
 M

Z,
 M

oh
am

m
ed

 M
A,

 H
af

ez
 A

, B
ha

tia
 J

. R
el

at
io

ns
hi

p 
be

tw
ee

n 
en

do
th

el
ia

l c
el

l l
os

s 
an

d 
m

ic
ro

co
ax

ia
l p

ha
co

em
ul

si
fic

at
io

n 
pa

ra
m

et
er

s 
in

 n
on

co
m

pl
ic

at
ed

 c
at

ar
ac

t s
ur

ge
ry

. C
lin

 O
ph

th
al

m
ol

. 2
01

2;
6:

50
3-

51
0.

 

Matthias Bolz, MD, 
is Head of the Department of Ophthalmo-
logy and Optometry, Kepler University Clinic 
Linz, Austria. He has no relevant financial 
interests to disclose.  

Fig. 1. Images of the right eye preoperatively with a  
brunescent cataract and from postoperative day 2.

Watch 
the Video
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CASE HISTORY
A 71-year-old female presented with bilateral cataracts. 
The right eye had a brunescent cataract and decimal 
BCVA was 0.1 (Figure 1). The fellow eye had a cataracta  
provecta and decimal BCVA was 0.87.

Cataract surgery was scheduled for the eye with the bru-
nescent cataract followed 1 week later by surgery for 
the fellow eye. The first eye procedure was performed 
using the miLOOP (Carl Zeiss Meditec AG) to divide 
the lens into four quadrants followed by phacoemulsifi-
cation of the lens and irrigation/aspiration. 

Lens removal was completed without any complications. 
Phacoemulsification time was 7 seconds. A single-piece 
C-loop haptic monofocal IOL was implanted. The patient  
was prescribed standard postoperative medication with 
a topical corticosteroid, antibiotic and nonsteroidal  
anti-inflammatory drug along with hyperosmolar eye 
drops as a precaution to minimize corneal edema. 

At examination on postoperative day 2, the cornea had 
minimal Descemets folds (Figure 1), which were attrib-
utable to the increased ultrasound energy needed for 
phacoemulsi fication of a dense brunescent lens but less 
than expected if a phaco chop technique was used for 
lens fragmentation. Refraction was +1.00 sph -1.50 cyl 
@ 95°, and BCVA was 0.4.

When the patient returned at day 7 after surgery, De-
scemets folds had resolved and BCVA had improved 
to 0.5. Because of the fast visual recovery, the patient 
was able to undergo the second eye surgery as planned. 

CASE OF THE MONTH
C A S E  S T U D I E S

DISCUSSION
Patients with a brunescent cataract are not commonly  
encountered outside of underdeveloped countries. 
When these cases present, they can pose a challenge for 
even the most experienced cataract surgeons. 

Greater phacoemulsification energy is needed to divide 
and remove the dense nucleus of a brunescent cataract, 
and surgery time can be prolonged. Consequently, these 
cases are at risk for increased corneal endothelial dam-
age, corneal edema, wound burn, capsular tears and 
postoperative inflammation that together can contribute 
to delayed visual recovery and long-term corneal endo-
thelial cell loss.1,2 

For the past 12 months, I have been using the miLOOP 
for energy-free disassembly of the nucleus in eyes 
with a brunescent cataract. Consistent with results of 
published prospective and retrospective studies,3,4 my 
experience shows that using the miLOOP minimizes 
ultrasound energy usage. I have observed less corneal 
edema after using the miLOOP in cases of brunescent 
cataract that is associated with faster visual recovery 
and allows me to shorten the interval to the fellow eye 
surgery.

Using the miLOOP
The miLOOP is a manually operated, penlike, single- 
use instrument for endocapsular lens fragmentation 
that can be implemented regardless of cataract density. 
It is introduced through a corneal incision ≥2 mm and  
features a thin, super elastic, pre-shaped, nitinol fila-
ment that ensnares and transects the nucleus.  

The miLOOP is operated with one hand and is easy 
and intuitive to use (Figure 2). After inserting the tip 
of the device into the anterior chamber, the surgeon 
expands the nitinol filament by pushing forward on 
the handpiece’s actuator button and then sweeps the 
filament along the hydrodissection plane beneath the 
capsule to surround the nucleus. To bisect the nucleus,  
the surgeon retracts the actuator button, causing the  
filament to constrict to a radius of <2.5 mm. 

In cases of brunescent cataracts, I use the miLOOP to 
fragment the nucleus into four quadrants. To make the 
second cut, I rotate the nucleus after expanding the fil-
ament and then repeat the constriction. The miLOOP 

performs consistently with the repeated maneuver 
thanks to the material’s pre-shapingand cutting charac- 
teristics. In contrast to cases where phaco chop is 
used for nuclear disassembly in eyes with brunescent  
cataracts, I have not found it necessary when using the  
miLOOP to instill additional viscoelastic between serial  
transections of the nucleus.  

Advantages of the miLOOP
During expansion, the miLOOP’s filament glides be-
neath the capsular bag without exerting any outward 
forces because its flexible material contours to the shape 
of the capsular bag. When contracted, the miLOOP fil-
ament cuts completely through the fibrotic posterior  
nuclear plate of a brunescent lens. Because the force 
used to divide the lens is applied in an out-to-in  
direction, lens disassembly with the miLOOP minimizes  
stress on the capsular bag and zonules that are often 
weak in eyes with a brunescent cataract.

In contrast, use of a phaco chop technique to dissect a 
brunescent lens is associated with  centrifugally directed  
(outward) instrument forces that can cause stress on 
the zonules and the capsular bag.3 Furthermore, nuclear 
segments created with phaco chop may be held together  
at the posterior surface by tough elastic strands.5 In 
this situation, it can be difficult to pull the nuclear frag-
ments anteriorly where they can be safely emulsified 
and aspirated.5 

Published reports describe benefits of using the  
miLOOP in eyes with dense cataracts. Authors of a pro-
spective study randomizing 101 eyes with grade 3-4+ 
nuclear cataracts to phacoemulsification alone or with 
the miLOOP for nuclear disassembly reported statisti-
cally significant reductions in both ultrasound usage as 
measured by cumulative dissipated energy and irriga-
tion fluid volume in the miLOOP group.3 
Similarly, investigators of a recently published retro-
spective study reviewing outcomes of a consecutive 
series of 212 eyes that underwent routine cataract  
surgery reported that average phaco time and average 
irrigation/aspiration time were both significantly lower 
in miLOOP versus non-miLOOP cases.4 

Some surgeons advocate using a femtosecond laser as 
an ultrasound-free technique to soften and divide the 
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Fig. 2. Fragmentation of a brunescent lens using the miLOOP

nucleus in eyes with a brunescent cataract.6 However, 
the laser also cannot fully transect the nucleus because 
it must be programmed to leave a peripheral margin of 
untreated lens material as a safety zone to avoid cap-
sular damage. In addition, the laser cannot be used in 
eyes with small pupils or certain anatomic configura-
tions. Furthermore, it is much more expensive than the 
miLOOP, can decrease surgical efficiency, and depends 
on electrical power. 

Additional considerations
My learning curve for the miLOOP was minimal. After 
using it initially in routine cases to gain familiarity with 
its operation, I felt comfortable using the miLOOP in 
eyes with a dense cataract.
I recommend that the miLOOP should not be used in 
eyes known to have a capsular tear. In addition, I would 
hesitate to use it in a highly hyperopic eye with a very 
shallow anterior chamber in which there may not be 
adequate space for manipulating the miLOOP.

Because the miLOOP is designed to minimize zonular 
stress, future research may investigate if the device 
could be an attractive option to use for lens fragmen-
tation in eyes with zonulopathy from causes other 
than a brunescent lens. Increased ultrasound energy, 
aspiration time, and irrigation fluid volume are asso-
ciated with increased endothelial cell loss.7 Since these  
parameters are reduced with miLOOP,3,4 it would also 
be interesting to investigate whether use of this device 
has a benefit on endothelial cell loss, particularly in 
eyes with compromised corneas.

CONCLUSION
As a relatively low cost, manually operated, disposable 
device that can effectively fragment any grade cataract, 
the miLOOP may be viewed as particularly attractive 
for use by surgeons in areas of the world where dense 
cataracts are common. Although I see just one or two 
patients a month with a brunescent cataract, I still con-
sider the miLOOP a valuable addition to my arsenal of 
surgical tools because of the advantages it has provided 
in these challenging cases. 
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Fig. 1. Images of the right eye preoperatively with a  
brunescent cataract and from postoperative day 2.

Watch 
the Video
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glaucoma

Dropless glaucoma treatment:  
An elusive path to ease burden
Trials of new procedures have generated varying outcomes regarding medication use 

By Lynda Charters;  Reviewed by Dr Janet B. Serle

B
eing able to treat glaucoma without 
eyedrops has long been a goal for 
ophthalmologists. However, whilst 
it may be possible one day, it is 

not yet a reality and anti-glaucoma drops 
currently remain the first-line choice for 
many ophthalmologists.

Numerous surgical procedures and 
minimally invasive devices are also 
available to lower intraocular pressure (IOP). 
Some have been around for a long time, but 
within the past few years, numerous devices 
have entered the market with unknown 
long-term results and there are more still in 
the pipeline. 

Despite great progress in the field, the 
question remains as to which glaucoma 
treatment(s) can achieve and maintain the 
desired IOP level and prevent progression, 
according to Dr Janet B. Serle, professor 
emeritus of ophthalmology, Icahn School of 
Medicine at Mount Sinai, New York, United 
States.

Guidelines for clinicians
Clinicians can adhere to the general 
guidelines that have been established for 
target IOPs for different glaucoma stages, 
however, how well they work for individual 
patients remains to be seen. “For each 
patient, it is important to assess the risk 
parameters in addition to the stage of the 
disease,” Dr Serle said. “In some patients, 
we can hopefully get ahead of progression 
by treating the glaucoma aggressively, and 
in other patients we may be able to step 
back, accept higher target IOPs and carefully 
assess the most appropriate therapies.”

Many large clinical trials have evaluated 
specific procedures over different follow-up 
periods of time. The trials have generated 
widely varying outcomes regarding 

medication use and wide-ranging IOP 
results postoperatively. These range 
from no medications needed in 78% of 
patients followed for 3 years after selective 
laser trabeculoplasty (SLT)1 to studies of 
minimally invasive glaucoma surgeries 
(MIGS) and gonioscopy-assisted transluminal 
trabeculotomy that resulted in a wide range 
of medications needed postoperatively.

Dr Serle suggested that surgeons look 
outside the treatment box, rethink the 
current order by which they select treatment 
and determine if they should adjust that 
order. For example, should surgeons 
consider an SLT, an earlier SLT or a MIGS 
procedure, if appropriate, or should patients 
be treated more aggressively earlier in the 
disease process, especially in the case of 
young patients with potentially longer life 
spans? Another challenge, she pointed out, 
is identifying and diagnosing patients with 
early disease.

“I do not think it is time to abandon 
the traditional more invasive procedures, 
particularly in advanced disease, because 
these more consistently result in lower 
IOPs,” she commented.

Currently, however, although there are 
numerous non-medical options available for 
glaucoma management, physicians cannot 
now achieve successful IOP control in all 
patients without relying on medical therapy. 

Dr Serle emphasised that to manage and 
control glaucoma without eyedrops, there 
must be a more “robust” way to identify 
patients with glaucoma, especially those with 
early disease. Acceptance and incorporation 
of other, newer treatment options by patients 
and physicians should occur. 

If intervention is successful, the 
progression curve may change, she said, and 
she noted the importance of demonstrating 

that surgical devices and procedures achieve 
satisfactory target IOPs for long durations 
during a patient’s life. The current devices 
meet the target IOPs in some patients, but the 
long-term results are unknown. 

Conclusion
Dr Serle said that it should be a goal to 
reduce the medication burden as much 
as possible. “Physicians can think about 
how they select treatment,” she said. “For 
patients with early-stage glaucoma, consider 
options other than medications.”

She added: “In moderate and late-stage 
disease, treatment with laser and/or MIGS 
and/or traditional surgery may reduce 
or eliminate the need for medications in 
some patients. For late-stage disease, more 
invasive surgeries may be more successful at 
achieving the required IOP with fewer or no 
medications.” 
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  Ophthalmologists should consider 

numerous options for treating 
individual glaucoma patients, 
including non-medical interventions.

JANET B. SERLE, MD
e: janet.serle@mssm.edu
This article is adapted from Dr Serle’s presentation at the American 
Glaucoma Society’s 2021 virtual annual meeting. Dr Serle is a consultant 
to Aerie Pharmaceuticals, Allergan, Bausch + Lomb and Qlaris.
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The link between neurodevelopmental 
disorders and visual problems 
Children with NDDs show altered oculomotor patterns and reduced accommodation

By Dr Carmen 
Bilbao and  

Dr David P. Piñero N
eurodevelopmental disorders (NDDs) 
are characterised by early-onset deficits 
of variable severity in personal, social, 
academic or occupational functioning, 

as defined in the Diagnostic and Statistical 
Manual of Mental Disorders 5th Edition (DSM-5).1 
Developmental deficits may vary from very specific 
limitations of learning or control of executive 
functions to global impairments of social skills or 
intelligence.2 

Alterations in ocular movements and a large 
variety of visual problems have been associated 
with certain types of NDDs in children, which has 
lent support to the idea that the NDDs represent an 
aetiological factor.3-12 Specifically, different types 
of accommodative, binocular and oculomotor 
alterations have been reported in dyslexia, attention 
deficit/hyperactivity disorder (ADHD) and 
developmental coordination disorder (DCD). 

Investigations carried out to date only suggest the 
potential for visual problems to be a comorbidity 
in these conditions and so it cannot be concluded 
that these alterations are causal factors. Indeed, one 
hypothesis proposes that the concept of dorsal stream 
vulnerability can be used to explain a cluster of 
problems that are common to many NDDs, including 
poor motion sensitivity, visuomotor spatial integration 
for planning actions, attention and number skills.13,14 

To attempt to shed more light on the link between 
visual problems and NDDs, we recently conducted 
a clinical study to analyse the distribution of 
oculomotor and visual alterations, defined according 
to standard clinical tests in children with dyslexia, 
ADHD and DCD (three of the more common NDDs 
that can be examined easily in clinical practice), and 
to compare the distribution with that obtained in 
healthy children without ocular pathology but with 
and without oculomotor anomalies.15,16

Our research
A total of 69 children (6–13 years old) were evaluated 
in the prospective, non-randomised comparative 
study, which was conducted at the Child Development 

Unit of the Alto Aragon Polyclinic, Huesca, Spain. 
All children were evaluated by an optometrist, an 
ophthalmologist, a speech therapist, a psychologist 
and a neuropaediatrician. 

Among children recruited for the study, three 
groups were clearly differentiated (see Table 1):

>  A control group;
>  Healthy children with oculomotor 
abnormalities; and
>  Children diagnosed with an NDD. No 
comorbidity of NDD was present in any case.

A complete visual examination was conducted, 
including measurement of uncorrected and corrected 
distance visual acuity; manifest and cycloplegic 
refraction; cover test; Maddox rod test; measurement of 
near point of convergence (NPC); distance 
and near stereopsis; four-dot Worth test; measure-
ment of fusional vergence; monocular and binocular 
accommodative facility; amplitude of accommoda-
tion; accommodative response at 40 cm (monocular 
estimation method); and subjective evaluation of 
oculomotricity with Northeastern State University 
College of Optometry’s Oculomotor (NSUCO) and 
developmental eye movement (DEM) test. 

An objective evaluation of oculomotricity was 
carried out with the Eye Tracker Tobii Eye X (Tobii) 
and the Clinical Eye Tracker software (Thomson 
Software Solutions) in a subsample of 15 healthy 
children and 17 children with NDDs. 

Our results
Significantly worse near stereopsis was found in 

  Children with certain neurodevelopmental 
disorders show altered ocular movements and 
a more reduced amplitude of accommodation, 
however, vision problems are not always 
present in these children and so cannot be 
considered an aetiological factor. 

IN SHORT 



children with NDDs compared with 
healthy children (60.1±71.2” vs 
30.7±23.9”, P < 0.001) and those 
with oculomotor abnormalities 
but without NDDs (60.1±71.2” vs 
30.8±18.9”, P = 0.001). Likewise, 
a significantly lower amplitude 
of accommodation was found in 
children with NDDs compared with 
healthy children in both the right 

(11.4±2.8 vs 9.0±2.0 D, P = 0.001) 
and left eyes (10.1±2.8 vs. 9.2±1.9 D, 
P < 0.001). 

No statistically significant 
differences between groups were 
found in the measurement of near 
and distance phoria (P ≥ 0.557), NPC 
(P = 0.700) and fusional vergences 
(P ≥ 0.059). According to standard 
criteria, no statistically significant 

differences were present among 
groups in the number of cases 
with binocular or accommodative 
disorders (P ≥ 0.471) (Figure 1). 

The comparison between the 
three types of neurodevelopmental 
disorders included revealed the 
presence of a significantly lower 
amplitude of accommodation in 
children with DCD compared with 

 Figure 1. Distribution of binocular and accommodative problems
detected in the three groups of children evaluated.
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TABLE 1. 
CHARACTERISTICS OF EACH GROUP OF CHILDREN ENROLLED IN THE STUDY

CONTROL GROUP
HEALTHY CHILDREN 
WITH OCULOMOTOR 
ABNORMALITIES

CHILDREN WITH 
NEURODEVELOPMENTAL 
DISORDER

Population size (n) 
and ages (years)

23; mean age: 9  
(median: 9)

18; mean age: 7.9 
(median: 8)

18; mean age: 8.7  
(median: 9)

Inclusion criteria

Healthy, ametropic 
(corrected with spectacles) 
or emmetropic children 
who achieved a corrected 
distance visual acuity 
of 0.00 logMAR (20/20 
Snellen) or better

Children who had 
undergone refractive 
correction for more than 6 
months, with an absence 
of manifest strabismus and 
presence of oculomotor 
abnormality detected with 
the developmental eye 
movement test, according 
to its normative data

Dyslexia was present in 15 
children, attention-deficit 
hyperactivity disorder in seven 
children and developmental 
coordination disorder in six 
children. Diagnosis was based 
on the DSM-5 diagnostic 
criteria

Exclusion criteria Any ocular or systemic disease present at the time of examination, previous visual training and 
prior ocular surgery

paediatrics

32 JULY/AUGUST 2021 :: Ophthalmology Times Europe®



dyslexics. Furthermore, less exophoria at 
near was present in children with dyslexia 
compared with children with ADHD (P = 
0.018) and DCD (P = 0.054).

Concerning oculomotricity, significantly 
impaired scores were found with the 
subjective test (NSUCO and DEM tests) 
in children with NDDs compared with 
healthy children (P < 0.001), with no 
significant differences between children 
with oculomotor abnormalities but without 
NDD and children with NDDs (P ≥ 0.063). 
Regarding eye tracking analyses, we found 
a significantly higher number of hypometric 
saccades in children with NDDs compared 
with healthy children (P ≤ 0.044) (Figure 2). 

Likewise, we found a significantly 
higher percentage of regressions in the 
group of children with NDDs when a 
time interval of presentation between 
stimuli of 1 second was used (P = 0.012). 
Significant correlations were found between 
different NSUCO scores and percentage of 
regressions, number of saccades completed 
and number of hypometric saccades.

Conclusions
Children with dyslexia, ADHD and DCD 
show an altered oculomotor pattern and a 
more reduced amplitude of accommodation, 
however, this is not always compatible with 
the diagnostic criteria of an accommodative 
insufficiency. Accommodative and 
binocular vision problems are not always 
present in these children and so cannot be 
considered an aetiological factor. 

Likewise, hypometric saccades and 
regressions are commonly present in 
children with NDDs. However, oculomotor 
anomalies can be present in children with 
and without NDDs, and therefore they do 

not seem to be a good diagnostic criterion of 
these complex types of disorders.

Future research should be focused on 
the analysis of the impact of oculomotor 
alterations associated with NDDs and 
how complementary binocular and 
accommodative anomalies impact on the 
child’s development. This is critical since it 
will help define a standardised scientific-
based approach for the management of the 
visual and oculomotor problems in children 
with NDDs. This, in turn, will help prevent 
exposure to pseudotherapies and treatments 
based on visual approaches that are not 
useful.
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(FIGURE 2)   Eye tracking registry of saccades in a child with dyslexia from our sample in which the presence of hypometric saccades and 
regressions can be clearly distinguished.  (Figure courtesy of Dr Carmen Bilbao and Dr David P. Piñero)
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Epipole awarded €1.1m in Danish diagnostics partnership
Scottish retinal imaging company Epipole has teamed up with Danish artificial intelligence (AI) firm Statumanu and the University of Southern 
Denmark in a €1.1 million project to produce technology that can diagnose intracranial pressure. 

The companies will receive the payout from Eureka Eurostars, an international network that funds research and development in Europe and fur-
ther afield. Epipole’s technology, Epicam, is a handheld video ophthalmoscope that enables clinicians to scan the retina using real-time video and 
then extract images. Epipole plans to combine this technology with Statumanu’s AI software, which can assess images of the blood vessels in the 
retina to provide instant assessment and continuous monitoring of changes in intracranial pressure. 

Injuries to the brain can be complicated to detect and intracranial pressure is typically diagnosed via a spinal tap, which is both invasive and 
expensive, Epipole pointed out in a press release. Once the two companies integrate their technologies, the University of Southern Denmark 
plans to conduct a clinical study to assess the effectiveness of the solution.

J&J launches next-generation IOL for cataract  
patients with astigmatism 
Johnson & Johnson Vision has announced the European launch of a 
monofocal IOL that can provide both intermediate and far distance 
vision improvements in cataracts patients with astigmatism.

According to the company, the Tecnis Eyhance Toric II lens is 
specifically engineered for rotational stability, allowing patients to 
achieve “significantly improved” intermediate vision, compared 
with a standard aspheric monofocal IOL, along with 20/20 distance 
vision.

“With the novel haptic design of the … IOL along with excellent 
rotational stability, I have been able to offer my patients immediate 
improvements in their functional vision, while also correcting their 
astigmatism,” said Dr Filomena Ribeiro, head director of ophthal-
mology, Hospital da Luz, Lisbon. “Having implanted [it], I can con-
fidently say that this IOL is a game-changer in the monofocal cate-
gory and in helping my patients get back to spending more time doing 
what they love.”
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Mobile ophthalmic system gets boost 
from engineering collaboration
Start-up company Mikajaki has announced plans to draw on the engineering expertise of 
Segula Technologies, which will help design a new version of the firm’s automated, mobile 
ophthalmic diagnostic system, Eyelib, ahead of a planned 2020 industrial scale deployment. 

Eyelib is automatically adjustable to different morphologies. Patients using the system 
participate in an online questionnaire through a virtual agent (chatbot) driven by artificial 
intelligence. 

The technology analyses around 100 objective parameters and generates a report that 
also includes detailed imaging of the eye’s anatomical and optical structures, according to 
the company. These results are then combined with the subjective data collected by the 
questionnaire, to generate a pre-diagnosis by means of several artificial intelligence  
algorithms.

The first prototypes of the system are already in place in Nantes and Paris, and Mikajaki 
stated that it is currently registering around 20 pre-orders in several European countries. 
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