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The frontiers of refractive
surgery are expanding

As scientific knowledge grows, refractive surgery
moves beyond a ‘cosmetic specialty’ to focus on
functional vision, quality of vision and quality of life.

by Jorge L. Ali6, MD, PhD

DSN EUROPE/ASIAPACIFIC EDITION

ASSOCIATE EDITOR

Refractive surgery is a subspecialty of
ophthalmology that is well-
based in science. The cross-
fertilization between tech-
nology and clinical science
has produced an enormous
amount of new information
about the anatomy, physiol-
ogy, biological response and
biomechanics of the cornea,
optics and visual perfor-
mance of the eye.

Refractive surgical proce-
dures currently account for the largest
number of ophthalmic surgical proce-
dures after cataract surgery. The scientific
relevance and potential of this subspe-
cialty is evident. Peer-reviewed journals
devoted to this area, such as the journal of
Refractive Surgery and the Journal of Cata-
ract & Refractive Surgery, have made more
ol an impact on this subspecialty than
other peer-reviewed journals on their
respective subspecialties. Based on these
facts, we must acknowledge that refrac-
tive surgery in 2005 is a driving force in
ophthalmology.

The scope and perspective of refrac-
tive surgery are expanding moment by
moment. New understandings of the
anatomy, physiology and optics of the
cornea and the interior of the eye, as well
as studies of the aging process of the lens,
are bringing forth not only relevant new
scientific information, but also new op-
portunities to improve vision. Refractive
surgery, formerly considered a cosmetic
specialty devoted to eliminating the use
of spectacles, is now approaching visual
improvement scientifically.

The new target of refractive surgery
is to improve patients’ quality of vision
by calculated manipulation of the op-
tics of the eye. To accomplish this goal,
we can today see that there are several
frontiers of refractive surgery that will
be important for the expansion of our
understanding.

Frontier 1: Excimer laser
remodeling of the cornea :
Improving the optics of the eye with
excimer laser surgery is the first chal-
lenge. Corneal remodeling techniques
such as sophisticated wavefront-oriented
customized treatment are being used in
normal, albeit aberrated eyes to imprave
their optics. We also have the therapeutic
oplion to create a more regular corneal
surface in irregular astigmatism, which
cun now be performed without corneal
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grafting in most cases,

The primary and therapeutic indi-
cations of excimer laser wavefront-ori-
ented surgery are now the gold stan-
dards in LASIK and corneal
refractive surgery.

Frontier 2: Adaptive
intraocular optics

A new generation of intra-
ocular optics is being gener-
ated. These IOLs can be used
in the phakic and aphakic eye
to improve patients’ quality
of vision. Customized optics,
formerly used extensively in
telescopes and astronomy, are now cre-
aling an exciting area of interest in our
specialty. Adaptive optics, free from ab-
errations or adequately customized to
the existing aberrations of the eye, are
definitely offering a new and unlimited
perspective in cataract and lens surgery.

Moreover, the improvements that
can be obtained in contrast sensitivity
with the use of specific filters can de-
crease glare and improve the optical per-
formance of the eye, especially in those
with disease. In the phakic eye, IOLs can
be exchanged to adapt to specific visual
needs over the lifetime of the patient.

Frontier 3: Corneal surgery
and addition techniques
Corneal tissue technologies are a spe-

cial area of future interest. A completely

new generation of synthetic inlays, rings,
segments and new corneal graft technol-
ogy is rapidly emerging. The new tech-
nologies will aim not only to improve
the refraction of the eye, but also to ad-
dress therapeutic indications for kerato-
conus and corneal ectasia, among other
diseases. The use of femtosecond laser

technology in association with new bio

materials, initially proposed for refractive
purposes, will offer not only refractive
improvement but also therapeutic alter-
natives to many patients and will create
a new avenue for corneal transplanta-
tion techniques aiming simultaneously
for comneal replacement and refractive
predictability.

Frontier 4: Changing the

paradigm in lens surgery
Perhaps the most relevant frontier in
refractive surgery is the change in para-
digm of lens removal that we are now
facing. New examinalion devices can
perform sophisticated studies on the
performance of the crystalline lens in
the absence of cataract. These devices
(Frontiers, continued on page 5)
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can provide early detection of declin-
ing optical performance and can make
the alternative of lens removal prior to
cataract formation attractive. This may
be particularly desirable if the IOL that
replaces the natural lens offers better
optics and performance and eliminates
the need for near-vision spectacles by
improving accommodation or inducing
multifocality of visual field.

The aging lens will be the future tar-
get of lens removal. A new generation
of 10Ls will offer new alternatives for
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patients affected by refractive errors and
presbyopia in the immediate future. To
allow patients to enjoy these options with
less tranmatic surgery, new technologies
for lens removal are being developed that
will change our practice dramatically.

Frontier 5: Better understanding
of accomodation and presbyopia
correction

Last but not least is presbyopia. Near
vision, formerly attended to by clinicians
only when near-vision spectacles had to
be prescribed, was once a routine and
uninteresting topic. It is now one of the
challenges of refractive surgery. Science
is uncovering a great amount of knowl-
edge about the accommodation process
and the role of pseudoaccommodation
in our near-vision performance. Surgi-
cal procedures that treat presbyopia by
modifying the corneal optics, either by
corneal excimer laser remodeling or
iniracorneal inlays, are now approach-
ing. Scleral surgery, still a mystery, still
aftracts the interest of industry and sur-
geons. Most important, accommodat-
ing 10Ls are being developed that can

change the power of the eye with real
changes in the lens optic related to cili-
ary body performance. Moreover, neu-
ral adaptation is also being challenged
by these technologies, as some of them
change our process of accommodation
in a precalculated way. New multifocal
lenses based on different options will
also improve our surgical outcomes by
increasing depth of field. :
Refractive surgery is expanding its
frontiers and is aiming to improve pa-
tients’ quality of vision and quality of life.
Its limits are, at this moment, expand-
ing to new areas related to functional
improvement of normal and diseased
eyes. Functional vision is the future of
refractive surgery, and its frontiers will
continue to grow as science continues to
increase its depth of knowledge.  BSH
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