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REFRACTIVE ACCURACY AFTER CATARACT SURGERY AND
DESCEMET MEMBRANE ENDOTHELIAL KERATOPLASTY

The potential use of premium I0Ls in patients with Fuchs dystrophy who undergo a
triple procedure.
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ABSTRACT SUMMARY

A retrospective fellow eye analysis
evaluated whether the refractive
spherical equivalent shift (RSES) after
Descemet membrane endothelial
keratoplasty (DMEK) combined
with phaco cataract surgery and IOL
implantation (ie, triple procedure) in
the second eye followed the RSES in
the first eye. Investigators analyzed the
3-month outcomes of 127 patients with
Fuchs endothelial corneal dystrophy
(FECD; Krachmer grade 5) and
comparable mean preoperative data,
including spherical equivalent, BCVA,

STUDY IN BRIEF

central corneal thickness, and posterior
corneal curvature. The RSES was
calculated as the difference between the
manifest refraction spherical equivalent
and the residual refractive error
predicted by optical biometry with the
Haigis formula (ie, target refraction). All
patients received a monofocal, spherical,
one-piece hydrophilic IOL with a
hydrophobic surface.

Three months after surgery, the
visual and anatomic outcomes
were comparable between both
eyes. The mean hyperopic RSES was
0.98 +0.89 D, with a mean difference
between the first and second eyes of
0.49 £0.43 D in a paired analysis. The
difference between mean RSES in the
first and second eyes, however, did not
reach statistical significance.

DISCUSSION

In the study by Augustin et al,’
the RSES after DMEK ranged from
-1.51 to +3.72 D, highlighting the

» A retrospective study evaluated the refractive shifts experienced by patients with
Fuchs endothelial corneal dystrophy who underwent a bilateral triple procedure
(Descemet membrane endothelial keratoplasty combined with cataract extraction and [0L
implantation). The refractive shifts observed in the first and second eyes were comparable.

WHY IT MATTERS

The refractive shift after the triple procedure is difficult to predict. The study indicated
that the refractive outcome of the first eye may be used to predict the refractive target of the

second eye.
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relative refractive unpredictability
of the corneal procedure. DMEK

is superior to Descemet stripping
endothelial keratoplasty and
penetrating keratoplasty in terms
of refractive outcomes, but changes
of 1.00 D or more in the target
refraction occur in as many as

35% of DMEK eyes.2 The main issue
with refractive accuracy in FECD
eyes is an overestimation of corneal
power, largely due to posterior corneal
changes that disrupt the corneal
anterior-posterior relationship.?

Disease stage was similar in both
eyes in the study by Augustin et al.”
Using the first eye as a reference for
the second eye appeared to be a valid
strategy, and it was extrapolated from
crystalline lens surgery on non-FECD
eyes. Notably, although this approach
showed good predictability, graph
interpretation suggested that significant
interocular RSES differences still
occurred in 20% of patients.

It is generally accepted that refractive
stability is reached 3 months after
DMEK, but many eyes experience
refractive and topographic changes
thereafter.? An enhancement after
DMEK should be postponed until
refractive and topographic stability is
confirmed. The decision to provide
an enhancement should be made
on a patient-by-patient basis. The
risk of opacification is greater with
hydrophilic versus hydrophobic IOLs; if
the opacification is significant, an IOL
exchange may be required, which puts
the DMEK graft at risk.>
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ABSTRACT SUMMARY

The retrospective cohort study
evaluated the accuracy of five IOL
formulas (Hoffer Q, SRK/T, Holladay 1,
Barrett Universal Il [BUII], and Haigis)
in 86 FECD eyes that underwent the
triple procedure and for which there
was at least 3 months of postoperative
follow-up. The investigators analyzed
the accuracy of the formulas using a
thick lens equation based on anterior
and posterior corneal radii and corneal
thickness acquired preoperatively with
Scheimpflug corneal topography.

The Hoffer Q, SRK/T, Holladay 1,
and BUII formulas produced a mean
hyperopic error, and the Haigis formula
produced a mean -0.10 D myopic
error. The Haigis and the BUII formulas
exhibited the highest and the lowest
refractive predictability, respectively
(Table). Corneal power modification
yielded a significantly lower corneal
power than optical biometry
measurements and significantly

TABLE. COMPARISON OF REFRACTIVE OUTCOMES BY FORMULA AND BETWEEN OPTICAL
BIOMETRY CORNEAL POWER VERSUS CORNEAL POWER MODIFIED BY CORNEAL TOPOGRAPHY*
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» A retrospective cohort study of patients with Fuchs endothelial corneal dystrophy who
underwent cataract extraction and I0L implantation combined with Descemet membrane
endothelial keratoplasty (ie, triple procedure) found a mean hyperopic error for the Hoffer Q,
SRK/T, Holladay 1, and Barrett Universal Il formulas and a mean myopic error for the Haigis
formula. Corneal power modification using topographic data resulted in significantly lower
mean absolute errors with all but the Haigis formula.

Hyperopic errors had weak but significant positive correlations with preoperative posterior

corneal curvature and posterior asphericity.

WHY IT MATTERS

When a thick lens equation modification of corneal power was used, the accuracy of most of
the evaluated 0L formulas in eyes that underwent the triple procedure improved significantly.
The Haigis formula may yield the highest refractive accuracy in this patient population.

improved accuracy with all but the
Haigis formula.

DISCUSSION

Corneal topography/tomography
(and probably corneal densitometry) is
essential to understand the impact of
posterior corneal changes in patients
with FECD. The study by Campbell
et al demonstrated relative refractive
unpredictability after DMEK.® The
mean postoperative manifest refraction
spherical equivalent was -0.29 D, but the
range was -4.25 to +2.25 D. Moreover,
40% of eyes ended up hyperopic,
and only 50% to 70% of eyes were
within £1.00 D of the target refraction
using optical biometry corneal power
measurements.

Formula | Method Mean error (D) | MAE (D) MedAE (D) | Within £0.50 D | Within 1.00 D
Hoffer @ | OBCP vs TMCP | +0.66 vs +0.24 | 1.02vs 082 [091vs 062 |28%vs37% | 60% vs 65%
Holladay 1 | OBCP vs TMCP | +0.59 vs +0.17 [ 0.97vs 0.82 |0.79vs 0.62 | 29% vs 40% | 64% vs 69%
SRKIT 0BCP vs TMCP | +0.51vs +0.10 {0.93vs0.85 |0.76vs0.63 |31%vs45% | 65% Vs 72%
Barrett 0BCP vs TMCP | +0.90vs +0.48 {116 vs0.90 |1.05vs0.75 |21%vs35% | 49% vs 66%
Universal Il

Haigis 0BCP vs TMCP |-0.10vs-0.52 [0.85vs0.90 |0.63vs0.74 |41%vs34% | 69% vs 63%

“Adapted with permission from Campbell et al®

topography-modified corneal power

Abbreviations: MAE, mean absolute error; MedAE, median absolute error; OBCP, optical biometry corneal power; TMCP,

SEPTEMBER 2022 | CATARACT & REFRACTIVE SURGERY TODAY EUROPE 13

Incorporating corneal topographic/
tomographic parameters, including
asphericity, corneal posterior
curvature, and central-peripheral
thickness relationship, into IOL power
determination may improve refractive
results after DMEK. IOL formulas that
account for central corneal thickness
may be affected by the limitations
inherent to isolated measurements of
this parameter in FECD eyes because
changes in corneal thickness after
DMEK contribute to the RSES.? The
Haigis and other formulas using
corneal power modification improved
refractive accuracy, but newer
formulas (eg, seven-variable vergence,
Al, and ray-tracing) may improve it
further.” Studies addressing DMEK
refractive outcomes have placed
emphasis only on spherical equivalent.
Up to one-third of eyes, however, may
experience a change in cylinder that is
greater than 1.00 D, although DMEK
produces small mean changes in
astigmatism.®

Refractive unpredictability after
DMEK poses challenges for the use
of toric and presbyopia-correcting
IOLs in eyes that undergo the
triple procedure.’'® Comparisons of
staged surgery (ie, cataract and IOL
surgery followed at a later date by
DMEK) versus the triple procedure
yield conflicting results."" Attractive
alternatives include the following:
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« Phakic DMEK followed by cataract
surgery and the implantation of a
presbyopia-correcting IOL'; and

« The use of a Light Adjustable Lens
(RxSight), which can theoretically
correct up to 2.00 D of residual sphere
and up to 3.00 D of cylinder.”® m
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