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EMERGING CATARACT AND
REFRACTIVE TRENDS

EXTENDED DEPTH-OF-FIELD LENSES:
UNDERSTANDING A NEW PLAYER IN
GATARAGT SURGERY

New lens types offer independence from glasses to the cataract patient post-surgery

By Prof. Jorge L. Alio

A paradigm shift in cataract
surgery has emerged over
the past two decades. His-
torically, such procedures
had a therapeutic objec-
tive such as the restoration
of vision. The concept has
gradually developed that
this surgery should not only achieve
an adequate visual result but also
improve this result, making the
patient spectacle independent for
all distances.

There is evidence that indepen-
dence from glasses improves quality
of life. Indeed, surgery of the lens
offers an “a la carte” opportunity to
solve refractive problems of the eye.

This shift has gradually trans-
formed cataract surgery from a
vision-restorative procedure to a
refractive procedure, benefiting
quality of life and patient satisfac-
tion. The convergence between
lens surgery and modermn refractive
surgery was highlighted in a recent
review article.'

In the search for this privilege
offered by lens surgery—inde-
pendence from glasses at all
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distances—important technolog-
ical developments in I0Ls have
emerged. Multifocal lenses
of different types were the
first to arrive, all of which
perform well. However,
certain complications,
such as dysphotopsia and
loss of visual quality, can
sometimes cause the pro-
cedures with these lenses to fail.”

EDOF lenses

Recently, seeking to eliminate the
problems derived from the multifo-
cal decomposition of light, extended
depth-of-field (EDOF) lenses have

been developed. These seek to occu-

py the intermediate space between
the monofocal lens, with which
dysphotopsia is practically absent
but there is no independence from
glasses, and the multifocal lens with
which independence from glasses
can have a symptomatic cost for

the patient.q""

It must be recognised, however,
that EDOF lenses have emerged
within a very confusing commer-
cial environment, which has led to
significant disorientation of surgeons
and misleading claims by some
companies which have marketed
lenses that are actually multifocal
and therefore affected by the known

‘& problems of these. Exaggeration of

the potential results available with
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these lenses has led to clinical errors
in their selection.”*

We define EDOF lenses as being
those that, by means of a diverse op-
tical mechanism improve interme-
diate vision and, to a certain extent,
near vision, showing minimal
photic affectations of the type that
are typical of multifocal lenses. The
specific mechanism at play is the
manipulation of spherical aberration
or other radial orders, creating spe-
cial profiles of the anterior surface of
the lens.

This optical manipulation leads
to an increase in depth of focus. To
this optical geometry the addition of
low near vision powers makes some
lenses have partial mutifocality.

Within this broad concept, it
must be recognised that true EDOF
lenses are only those based on the
change in the patient’s aberrometric
profile; others are simply low-power
multifocal lenses that, because of
their low addition, are not likely to
cause discomfort and dysphotopsia
to the patient.

The final practical definition
would be given by the clinical defo-
cus curve, in which the classic focal
peaks would not be observed, but
rather an extension of the focal plane
from the far to the closest distances.
In practice, this effect on the defocus
curve can be achieved in a number
of ways. Based on this criterion,
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we can classify EDOF lenses into

five types, which allows them to be
typified and thus allows the surgeon
who chooses them to understand the
characteristics of each lens.

Type 1

These lenses are based on spher-
ical aberration manipulation: in
this group are those lenses which
provide a sometimes-exaggerat-

ed manipulation of the spherical
aberrations, in either a positive or a
negative direction, which increases
the depth of focus proportional

to the magnitude of the induced
aberrations. The magnitude of this
manipulation progressively degrades
retinal image quality.

Some of these lenses have turned
out to be true clinical failures despite
the commercial hype that accom-
panied them. The WIOL lens (SIFI
Medtech) belonged to this group of
lenses; it promised up to +3 D of
EDOF effect but ceased production
in 2018 due to its poor results.

In using these lenses, the
magnitude of the spherical aber-
ration of the cornea must be taken
into account to obtain adequate
clinical results,

Type 2

These lenses are based on the
principle of the pinhole, a princi-
ple well known to all ophthalmol-
ogists, which reduces the entry of
light to those rays that are parallel
to the visual axis. Consequently,
this and their small diameter
(1.3-1.6 mm) eliminates the impact
of refractive error and minimises
aberrations of the optical system.
To this group belong the AC7 (Acu-
Focus) lenses and the Xtra Focus
lens (Morcher).
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These lenses, although they
fulfil their function, cause a loss
of peripheral visual field that only
manifests itself to the extent of 60°.
The commercial companies have
attributed to these lenses a null effect
on the visual field; this is not to be
trusted because the studies carried
out are limited to measurements of
the visual field at 30°.

Type 3

These are really multifocal lenses
endowed with a low addition of
near, which allows them to obtain a
defocus curve similar to other EDOF
lenses. They can be refractive and
diffractive. They are not true EDOF
lenses but can be included in this
group only because of their similar
depth-of-focus profile. This group
includes the Oculentis +1.5 lens,
Acunex Vario and AT Lara Zeiss

among others.

Type 4

Type 4 are hybrid lenses in which
limited near vision power addition

is associated with modest manipu-
lation of the negative spherical ab-
erration of the lens. They are similar
to the previous lenses although they
tend to slightly increase the effect of
the near addition through the aberro-
metric effect.

As with the previous lenses, they
are usually insufficient in general for
near vision, The most significant of
these lenses is the Tecnis Symfony
lens. They cause halos and glare,
although less than the regular multi-
focal IOL,

Type 5

These are lenses in which a variation
in the geometry of their central opti-
cal area causes either a change in the
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power of the lens from the centre to
the periphery, which increases the
central power of the lens (EyHance
Tecnis lens, J&]J), or an elongation
of the focus by a wavefront modula-
tion effect (Vivity lens, Alcon). Their
optical principles have not yet

been well explained by the creators
of these lenses. They lack dyspho-
topsia and produce good intermedi-
ate and, for some of them, accept-
able near vision.

Conclusion

The classification described above
should help improve the clinician’s
understanding of the EDOF space
when they are offered a new EDOF
lens. Knowledge of these lenses and
their proper use by the anterior seg-
ment surgeon undoubtedly offers an
opportunity to the patient undergo-
ing surgery for cataracts or refractive
lensectomy. Their results in obtain-
ing quality near vision are generally
inferior to multifocal lenses, but they
require less neuroadaptation and
are a conservative but convenient
alternative for many patients. I
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