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ataract surgery provides

perhaps the best

opportunity of any

ophthalmic surgery

to deliver an excellent
refractive outcome for a patient.
A refractive cataract procedure is
distinguished from a typical cataract
procedure because it involves active
and conscious planning to deliver
an increased quality of vision to the
patient postoperatively. This will
reduce the patient’s dependence on
corrective lenses and, ultimately,
drive patient satisfaction.

The refractive plan should be
comprehensive and individualized for
each eye of each patient, considering
anatomic factors and optical
properties along with the patient’s
desires and expectations. Screening
to identify patients at higher risk for
complications and poor outcomes
is a vital part of the preoperative
assessment and a major concern for
the refractive cataract surgeon.

CAREFUL SCREENING

As Sun Tzu said in The Art of War:
“If you know the enemy and know
yourself, you need not to fear the
result of a hundred battles. If you
know yourself but not the enemy,
for every victory gained you will also
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suffer a defeat. If you know neither
the enemy nor yourself, you will
succumb in every battle.”

Thus, we should consider a similar
strategy to prevent unhappy patients
after any refractive procedure. We
must understand the conditions
to screen for preoperatively and
know how best to apply our cor-
neal and refractive imaging tech-
nologies for that purpose. The Table
presents a sampling of imaging tests
currently available.

The condition of the ocular
surface, tear film status, and the
optical regularity of the cornea (front
and back) and its biomechanical
properties and endothelial status
are the most critical characteristics
to be considered before surgery. We
need to perform a comprehensive
evaluation, considering both eyes
together, including assessment of
binocularity and enantiomorphism.
Certain ocular biometrics (axial
length, white-to-white distance,

TABLE. SELECTED IMAGING TESTS

TYPE OF TEST
Corneal Topography

DESCRIPTION

Analysis of the front surface of the cornea using Placido disc-based reflection.

the Ocular Surface

Advanced Imaging of | Advanced corneal topography systems (ie, Keratograph 5M, Oculus Optikgerate)
with color, high-definition camera and different illumination systems, including
infrared for meibomian gland examination, noninvasive tear breakup time, lacrimal
meniscus height measurement, and lipid layer evaluation with interferometry.

Corneal Tomography

3-D reconstruction of the cornea with calculation of elevation maps of the front
and back surfaces, along with a pachymetric map, typically performed with
rotating Scheimpflug imaging.

Segmental Tomographic evaluation of segments of the cornea, including epithelium mapping,
Tomography Bowman layer thickness and regularity, and Descemet membrane.

Wavefront Characterization of the whole optical system of the eye, with quantitative
Aberrometry measurements of lower- and higher-order aberrations. Integrated systems such

as the iTrace (Tracey Technologies) enable calculation of the internal optics and
provide an objective lens quality index.

Specular Microscopy

Morphologic analysis of the corneal endothelial cell layer.




and lens thickness) are, of course, fundamental for IOL
calculations. Also, vitreous transparency and the conditions
of the optic nerve, macula, and peripheral retina are
relevant for the best planning.

CONSIDERING THE OCULAR SURFACE

Safety and efficacy are key elements of refractive
cataract surgery. Customized planning is required
regarding many aspects of the procedure, including when
best to do it, how to design the incision, and which 10L
should be selected.

When choosing the IOL, the first consideration is the
tear film. An irregular and unstable tear film will affect
the biometric measurements for IOL power calculation.
Likewise, after surgery, a poor tear film can degrade the
quality of vision. In the Prospective Health Assessment of
Cataract Patients’ Ocular Surface (PHACO) study, Trattler
et al found that the incidence of dry eye disease in patients
scheduled for cataract surgery was higher than previously
thought; more than 50% of patients had a tear breakup
time (TBUT) of 5 seconds or less, more than 75% of eyes
had positive corneal staining, and 50% of eyes had positive
central corneal staining,
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Figure 2. Placido disc-based corneal topography with iTrace, including corneal, ocular,
and internal wavefront aberrometry of a 58-year-old patient with severe complaints
after multifocal diffractive 0L implantation.
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Because of the potential consequences for patients’ vision
postoperatively, the need for ocular surface optimization
must be identified and addressed before surgery. Figure 1
shows the meibography of a 65-year-old cataract patient
with noninvasive TBUT of less than 7 seconds. Omega-3
essential fatty acid oral supplementation, preservative-free
lubricants, and intense pulsed light therapy were indicated
for this patient before measurements were performed for
IOL calculation and planning.

KERATECTASIA

The cornea’s optical status and structure must also be
considered. This is important for determining, for example,
whether the patient is a good candidate for a multifocal
IOL, but also because the corneal status will help identify
whether there might be a need for a corneal refractive
enhancement after surgery. Progressive keratectasia after
laser vision correction has emerged as one of the main
concerns for refractive surgeons.?

Furthermore, there has been an increase in the
prevalence of mild ectasia in cataract patients older than
65 years.? This is particularly relevant in relatives of patients
with keratoconus who remain undiagnosed until a detailed
corneal imaging evaluation is performed,* or those with
mild, early, or forme fruste keratoconus that may be
challenging to detect.> Patients with even mild corneal
ectasia have a greater chance of experiencing optical qual-
ity problems and postoperative dissatisfaction, especially
with multifocal lens implants.®

Keratectasia screening has undergone a significant
evolution in recent years.? Placido disc—based corneal
topography is an indispensable test for the evaluation of
the corneal surface because it can help to detect ectasia
before the loss of corrected distance visual acuity and the
development of clinical signs at the slit lamp (Figure 2).°

CORNEAL IMAGING TECHNOLOGY

In the past few decades, there has been a revolution
in corneal imaging technologies, with the introduction
of corneal tomography and methods of biomechanical
assessment.® Scheimpflug imaging—based corneal
tomography allows 3-D reconstruction of corneal front
and back surfaces and ray-tracing aberrometry of the
entire cornea, giving valuable information on total cor-
neal astigmatism and higher-order aberrations that can
limit functional outcomes (Figure 3). The Belin-Ambrésio
Deviation Index (BAD-D), available on the Pentacam
(Oculus Optikgerite), uses a regression model that
combines the deviations of several parameters from
normality to detect keratoconus with high sensitivity and
specificity.’” The display provides standard and enhanced
best-fit sphere elevation maps along with tomographic
thickness profile data.”
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Figure 3. Integrated Scheimpflug biomechanical and tomographic evaluation from Corvis
(Oculus Optikgeréte; left) and Pentacam (right). Note the tomographic biomechanical
index score of 1, confirming mild keratoconus, which was not detected before surgery.

However, considering the possible need for corneal
refractive enhancement after refractive cataract surgery,
the identification of mild keratoconus is not enough. Our
aim must be to address susceptibility to corneal ecta-
sia.2 Lopes et al used artificial intelligence to develop the
Pentacam Random Forest Index, with greater accuracy
for detecting ectasia and susceptible cases than previous
tomographic indices, including the BAD-D.2

More recently still, the Tomographic Biomechanical
Index (TBI) was introduced as a combined parameter
based on Scheimpflug-based corneal tomography and
biomechanical assessments (Figure 3).° Additionally,
epithelial thickness mapping using segmental or layered
tomography on OCT may provide additional information
for detection of ectasia risk.?

Ocular aberrometry is another diagnostic tool that offers
useful information about the refractive status of the eye.
Irregular astigmatism resulting from corneal distortion
is associated with a decrease in the optical quality of
the cornea and an increase in lower- and higher-order
aberrations.”

The characterization of the cornea preoperatively should
also include an evaluation of the endothelium. The onset
of corneal edema in Fuchs endothelial corneal dystrophy
begins early in the course of the disease, resulting in a
gradual increase in corneal thickness and corneal structural
abnormalities.’

CONCLUSION

Planning for refractive cataract surgery requires an
understanding of the diagnostic technologies available to
aid in selecting the best IOL for each patient. The presence
of corneal disease (eg, mild ectasia or endothelial guttae)
is not necessarily an exclusion factor for refractive cataract
surgery or an obstacle for a good refractive outcome, but it
is a condition that implies the need for patient education
and individualized planning,
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The ultimate goal of any refractive surgery is patient
satisfaction with good quality vision. We advocate that
every refractive cataract surgeon should be aware of this
opportunity when planning any cataract procedure and
should consider taking conscious advantage of the imaging
armamentarium to optimize the chances of success and, ulti-
mately, to make every cataract procedure a refractive one. ®
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