A new look at
astigmatism correction
in cataract surgery
Introducing the TECNISTM Toric II IOL Platform
Astigmatism is very common in patients requiring cataract surgery and even relatively low levels of
astigmatism can cause a significant reduction in quality of life. Despite evidence highlighting the significant
potential benefits of astigmatic correction with a toric IOL implantation for patients undergoing cataract
surgery, data suggests only a fraction of patients with significant astigmatism receive such a lens.
Successful outcomes following toric lens implantations rely on precise alignment. With most misalignment
shown to result from rotation of the lens post-surgery, particularly within the first hour of the procedure,
the need for lenses offering good rotational stability is clear.
Evidence from clinical studies and real-world use outlined in this article show how the TECNISTM Toric II IOL
Platform offers positive patient outcomes and importantly shows rotational stability within 1 degree following
surgery. This platform together with other key considerations could allow far more patients to benefit from
astigmatic correction during cataract surgery.

This supplement reflects the opinions and experiences of
participants from an online expert group meeting.

Introduction
Astigmatism is the most common refractive error in adults,
with levels as low as 1.0 D placing a significant burden on
vision and quality of life.1 According to a data analysis of
more than 100,000 eyes that were undergoing cataract
surgery in the UK, 42% had a preoperative astigmatism of
at least 1.0 D cyl.2
In addition, Day et al. found that postoperative levels of
astigmatism even increased to 58% of eyes suffering from
at least 1.0 D cyl after implantation of standard monofocal
IOLs and visual acuity tended to worsen postoperatively
with increased astigmatism.
The potential patient benefits of increased implantation of
toric lenses are therefore significant. In a comparative trial
of the toric vs. the non-toric version of an IOL, both the
mean UCDVA and the proportion of eyes achieving >20/20
or >20/40 were statistically significantly greater for the
toric group of patients.3 Thus, toric IOLs demonstrated
the ability to successfully reduce ocular astigmatism and
improve UCDVA outcomes while being a safe and effective
treatment for cataract patients with corneal astigmatism.
It is important for ophthalmologists to understand what
level of astigmatism should be considered appropriate
for correction during lens replacement surgery. 14 leading
European ophthalmology surgeons formed an expert
group and were asked for their threshold for treating
corneal astigmatism in standard monofocal or presbyopia
correcting operations (options ≥1.0 D, ≥1.5 D, ≥2.0 D
or ≥2.5 D). All surgeons opted for ≥1.0 D cyl (both monofocal
and presbyopia-correcting intraocular lenses - PCIOLs).
Every member also stated that their preferred technique
for correcting significant astigmatism was a toric IOL
implantation rather than direct surgical interventions.

Data indicate the extent of untreated
astigmatism is still significant
Based on these thresholds, the real-world use of toric lenses
appears to be dramatically lower than may be considered
appropriate. In 2019, a survey by the European Society
of Cataract and Refractive Surgeons (ESCRS) showed
only 13% of all cataract surgeries where clinically relevant
astigmatism was shown involved the use of a toric IOL.4

When referring to data from Day et al.2 (see above) and
another evaluation of 23,000 data sets published by
Hofmann and Huetz,5 more than one third of eyes had at
least 1.0 D of corneal astigmatism, and more than 16% of
eyes are affected by 1.5 D or more. Accordingly it seems
evident that the number of untreated patients is significant.

For patients with clinically
significant astigmatism, 13% of current
procedures involve a toric IOL4
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Rotational instability may be a significant
barrier to toric IOL use
Toric IOL outcomes rely on correct orientation to achieve
optimal outcomes and misalignment can have a significant
impact on the quality of vision that patients will experience
post implantation. Even a misalignment of just one degree
translates to a 3% loss of cyl power,6,7 while 10 degrees
of misalignment results in a 35% residual error in the
magnitude of astigmatism.8
A prospective study exploring alignment accuracy and
rotational stability of toric IOLs demonstrated that postop IOL rotation was the major reason for misalignment
1 year after surgery, and that nearly all rotation experienced
at 1 year had already occurred within 1 hour of surgery.9
Accordingly, reducing post implantation rotation is an
important challenge in cataract and refractive surgery
when utilising toric lenses to correct astigmatism.

Developing a new toric IOL design
The Research and Development team at Johnson &
Johnson Vision in Groningen (Netherlands) set out to
design a toric IOL that would reduce the occurrence

of large rotations (defined as 5-10 degrees) within
24 hours of implantation. The new frosted and squared
haptic design increases friction and has offered significantly
improved rotational stability10 without the need to alter the
tested dimensions, geometry and optical characteristics of
the established TECNISTM IOL platform.

Clinical evaluation
Proof of concept study for next-generation IOL
A prospective, randomised study was undertaken in 86
eyes, with 8 surgeons following up patients during 9 visits
over 6 months, to investigate the stability of the new
TECNISTM Toric II IOL platform.
The primary end point of the study was mean absolute
change in IOL orientation at 1 week post-surgery.

Methods

Interim results and conclusion

An IOL prototype and a control lens (TECNISTM 1-piece IOL
– non toric) were used. Lens orientation followed 4-spot
axis markings in line with common surgical practice.
For each toric lens implanted a scleral bounce test was
performed, with repositioning taking place as required.
Intraoperative baseline photos were taken, with rigorous
landmark protocols recommending at least 10 features per
analysis to establish orientation of final surgical position.
Following pupil dilation, retro illumination slit lamp photos
were compared to baseline at each post-operative visit.
The photographs were compared manually based on a
selection of matching scleral, vessel and iris landmarks.
Proprietary rotation analysis software was utilised
to assess rotation.

Initial clinical results were positive. 99% of surgeries
had ≤5° IOL rotation at 1 month. This followed 81 from
82 eyes achieving < 3° of rotation (1 eye had 6° of
rotation). Perhaps most striking is the mean rotation at
1 month was < 1°.

“The change in the
toric haptics... is a great
improvement”
Prof Filomena Ribeiro

99% of surgeries had ≤5° IOL rotation at 1 month10*
TECNISTM Toric II 1-Piece IOL
Post-op visit

1 month

N

86

Mean

0.87° ± 0.92°

Rotation ≤ 5°

85/86; 98.8%

Rotation ≤ 10°

86/86; 100%

As an interim conclusion, the
new TECNISTM Toric II IOL
design demonstrates stability
significantly superior to averages
reported in other studies, with
average differences likely to prove
significant for patient outcomes.
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Maximising outcomes
Optimised outcomes with toric IOLs require accurate
placement which is affected by many factors.

are available to help with this calculation. Considering
implantation surgeons are advised to:
•

Ensuring the power calculation is correct starts with
biometry. Recently launched machines can offer significant
advantages.

Complete markings (90° and 180°) pre-operatively with
the patient sitting to reduce the impact
of cyclorotation

•

Surgeons should also recognise the importance of the latest
formulas to allow accuracy in IOL power calculations.

Use available and appropriate technology for lens
placement

•

Make sure that the IOL has unfolded completely
in the capsular bag

•

Hold IOL in place while OVD is removed after
lens placement (remembering viscoelastic
behind the IOL)

•

Do not hyperinflate the eye at the end of surgery

•

Minimise patient activity for the first day

Critically, when calculating astigmatism to be corrected
by toric IOL implantation, posterior corneal astigmatism
(PCA) must be considered. Failure to account for PCA
overestimates corneal astigmatism for with-the-rule
astigmatism and underestimates for against-the-rule
astigmatism.11 This can account for up to 30° errors, which
totally negates the benefit of a toric IOL implantation.
Toric calculators such as the TECNISTM Toric calculator

Real-world results achieved with the
TECNIS EyhanceTM Toric II IOL
The risk of unsatisfied patients can be a barrier to
recommending astigmatic correction with a toric IOL,
despite the significant potential benefits that can be
achieved. It was therefore very important to examine how
the TECNIS EyhanceTM Toric II IOL performed under realworld conditions, and to critically evaluate the results of
subjective patient assessments post implantation.

“The perfect lens
for drivers”
Dr Bogdan Galan
An initial expert group of surgeons from across Europe
were given early access to the TECNIS EyhanceTM Toric
II IOL and surveyed as to the outcomes achieved. The
following results represent 17 surgeons and over 400 lens
implantations. When talking about rotational stability
Dr Nic Reus stated “the Toric II IOL shows predictable
and stable alignment after surgery.” Prof Filomena Ribeiro
added “the change in the toric haptics for TECNISTM is a
great improvement, it should empower surgeons to correct
the astigmatism in their patients.”
Dr Bogdan Galan stated TECNIS EyhanceTM Toric II IOL
was “the perfect lens for drivers.” Analysis of their first
22 cases demonstrated corrected VA of 0,04 logMAR at
intermediate distance, (66cm), excellent distance vision,
contrast sensitivity and no dysphotopsia. Prof Ramin
Khoramnia reported on a demanding patient, who is a
surgeon herself “visual acuity of above 0,20 LogMar or
better was achieved over a large range, and the patient is
very happy with her vision.”
Dr Willem-Oege Goslings added his experience and stated
that the toric IOL behaves like a monofocal TECNIS EyhanceTM
IOL “…with good values for correction on both corrected and
uncorrected distance and intermediate vision.”
His positive appraisal was shared by Dr Quentin de
Bosredon who reported on “50-60 lenses so far and I am
really enthusiastic about the results”. For Dr Nic Reus the
TECNIS EyhanceTM IOL had become the routine lens in their
practice and had shown no drawbacks. He believes this will
follow in the same way for this new toric option.

A potential challenge facing practice routines with toric
IOL implantation is the requirement to keep the patient
waiting after surgery and check the proper IOL position
30 minutes post-op. Dr Elmar Winsauer commented
“...that this is just not necessary with the TECNIS EyhanceTM
Toric II IOLs as no rotation is experienced”.

Increasing access to astigmatic correction
in cataract and lens exchange patients
Technological developments may not be the only answer
to improving patient access to toric lenses.
Whilst funding and costs can represent a significant and very
variable barrier to toric IOL use across Europe, in an ESCRS
survey in 2019, surgeons stated that only 52% of patients
with significant levels of astigmatism would receive a toric
IOL if cost was not an issue.4 With this in mind, the TECNISTM
Toric II IOL user group was asked: “Why do many surgeons
not treat clinically significant corneal astigmatism of
≥ 1.75 D cyl?” and asked to select all answers that apply.
The following outlines their responses.
Uncertainty on pre-op diagnostics 		
and measurements		

67 %

Uncertainty on biometric calculations

58 %

Uncertainty on the patient journey 		
in the office, including patient education

58 %

Uncertainty on the proper 			
42 %
implantation of the IOL				
Surgeons may not see / understand the
benefit of correcting astigmatism		

17 %

Surgeons may not want to change 		
their clinical routine

42 %

Patient demand is unlikely to drive increased use of toric
lenses in the near future. When surveyed the group all
believed that less than 10% of their cataract patients knew
if they had corneal astigmatism or not.
Mr Milind Pande stated “…we need to create the awareness
in patients. There are considerable systemic barriers built
into healthcare systems which perpetuate the status quo.
The system does not endorse change as such, and the
way to get around that is to actually educate the wider
population of the power of refractive cataract surgery to
minimise their spectacle dependence. This will in turn lead
surgeons to change their mindset and surgical practice.”

How would you rate the rotational stability of the TECNIS EyhanceTM
Toric II IOL compared to other toric IOLs?

Excellent			14
Above average		

1

Average			2
Below average		

0

Poor			0

How would you rate the overall performance of the TECNIS EyhanceTM
Toric II IOL compared to other toric IOLs?
Excellent			11
Above average		

6

Average			0
Below average		

0

Poor			0
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Prof Ribeiro echoed this sentiment of the biggest
difference being the demand of the patient: “…right now
patients complain about not having enough information
about the kind of correction they can have with cataract
surgery”, while Prof Findl on the contrary believes the way
to improve toric usage “…is through simple logistics and a
fair price.”
Future efforts to help patients realise the benefits achievable
could centre around workflows within practice to allow the
introduction of efficient repeatable routines that reduce
the additional clinic time required pre- and post-surgery
to adequately correct astigmatism. Considering who sees
the patient for pre- and post-surgical assessments and
when these take place, are the first steps in efficient service
redesign and can recognise factors that are important to

the patient, such as reducing the number of visits required
to the clinic. Lens and procedure counselling backed up by
appropriate resources may also aid clinic workflows and
efficiency.
For some surgeons the perception of complicated
requirements regarding measurement and calculation may
hinder the use of toric IOLs (58% of those surveyed cited
this as a barrier to adoption). Accordingly, education on preop measurements, calculation and implantation techniques
may be supportive to expand toric IOL usage. There was a
general consensus and confidence in the expert user group
that with new machines (e.g. IOLMaster700) and recent
calculation formula, (e.g. Barrett) the process of adopting
toric IOL into the clinical routine can become simpler with
experience.

There were also other solutions to facilitate this process
such as an easy to use free app, presented by Mr Tony
Quinn. He referred to an app called AxisAssistant
that is available on the App store, and
is excellent for marking the eyes with the slit lamp
microscope ahead of any procedure “...it was perfect
for those who don’t have the high-tech image guidance
equipment to align toric lenses.”
Despite seeing some challenges for expanding the usage
of toric IOL, the European expert group also provided
highly valuable insights and ideas for how these issues
may be mitigated. They also shared very promising
feedback on latest toric IOL technologies which may

increase confidence and result in a larger number of
cataract patients receiving treatments for their corneal
astigmatism.

“The Toric II IOL shows

predictable and stable
alignment after surgery.”
Dr Nic Reus

Summary
•

While big data demonstrate that more than one third of eyes in cataract patients are affected
by astigmatism of at least 1.0 D cyl, only 13% of all cataract surgeries where clinically relevant
astigmatism was shown involved the use of a toric IOL4

•

Toric IOLs are able to successfully reduce ocular astigmatism and improve UCDVA in cataract
patients with corneal astigmatism

•

Increasing toric IOL usage would require a change in many surgeons’ clinical routines; toric IOLs are
considered to be too time-consuming and are often not compensated adequately

•

Nearly 60% of patients implanted with a monofocal lens suffer from 1.0 D or greater residual
astigmatism, regardless of surgical interventions to correct astigmatism2

•

Rotational instability can be a barrier to toric IOL selection, but can be overcome by latest IOL
technologies

•

The new Toric II platform has shown 5 degrees or less rotation post-surgery in 99% of cases with
mean rotation of less than 1 degree at 1 month post-op10

•

Patient and surgeon satisfaction with TECNIS EyhanceTM Toric II IOLs is extremely high

•

Whilst the rotational stability offered by TECNIS EyhanceTM Toric II IOLs could be a key factor
in increasing surgeons’ confidence to offer astigmatic correction at cataract surgery, enhanced
workflows, increased patient demand and education to emphasise the simplicity to surgeons,
remain important in reinforcing use

Surgeons with early access to the
TECNIS EyhanceTM Toric II IOL
Gerd Auffarth
Germany

Tony Quinn
United Kingdom

Johan Blanckaert
Belgium

Andrea Russo
Italy

Alfredo Castillo
Spain

Scipione Rossi
Italy

Quentin de Bosredon
France

Pascal Rozot
France

Daniel Elies
Spain

Filomena Ribeiro
Portugal

Jean-Luc Febbraro
France

Nic Reus
Netherlands

Oliver Findl
Austria

Theo Signer
Switzerland

Bogdan Galan
Romania

Kozar Tawfique
Sweden

Willem-Oege Goslings
Netherlands

Marco Tavolato
Italy

Amir Hamid
United Kingdom

Elmar Winsauer
Germany

Ramin Khoramnia
Germany

Thomas Will
Germany

Mayank Nanavaty
United Kingdom

Paolo Vinciguerra
Italy

Milind Pande
United Kingdom
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