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ABSTRACT

Purpose: To evaluate refractive outcomes for the Clareon® monofocal IOL in terms of achieved target
refraction for the ORA® Intraoperative Wavefront Aberrometry device (Alcon Laboratories,Inc.) and
preoperative noncontact biometry.

Setting: University Eye Clinic Maastricht, Maastricht University Medical Center+, the Netherlands.
Design: Prospective observational clinical trial.

Methods: Patients with bilateral age-related cataracts undergoing phacoemulsification, either by
delayed sequential surgery or on the same day, were included in the study. Exclusion criteria were an
increased risk of refractive surprise or complicated surgery. Implanted IOL power was based on
noncontact optical biometry data using the Barrett Universal Il formula (BU-II), optimized for the
Clareon®lOL. Postoperative subjective refraction was measured four to six weeks after surgery.
Catquest-9SF questionnaires were completed preoperatively and three months after surgery.

Results: One hundred eyes (51 patients) were included. The percentage of eyes within 1.0D, 0.75D,
0.50D and 0.25D of target for ORA vs. BU-Il were 84% (84 eyes), 72% (72 eyes), 57% (57 eyes) and
21% (21 eyes) vs. 97% (97 eyes), 88% (88 eyes), 77% (77 eyes) and 53% (53 eyes), respectively. Mean
absolute prediction error was significantly higher for ORA vs. preoperative biometry(P<0.001). After
global optimization, the prediction accuracy of ORA improved significantly (P<0.001). Catquest-9SF
guestionnaires showed improved levels of ability at three months after surgery (P<0.001).

Conclusions: This study showed lower percentages of eyes within target refraction for ORA (prior to
lens constant optimization) compared to the BU-Il formula when implanting the Clareon®lOL.
However, prediction accuracy of ORA improved significantly after global optimization. Therefore,
further intraoperative measurements, postoperative measurements, and optimization are needed to
improve the ORA prediction for this IOL.

Keywords

Intraoperative Wavefront Aberrometry ; Optiwave Refractive Analysis System; Refraction; Prediction
Error
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INTRODUCTION

Despite many advances during the last few decades, cataract surgery is still subject to improvements.
In addition, patient expectations regarding cataract surgery outcomes continue to increase'. One of
the recurring challenges is to further improve refractive outcomes by reducing residual refractive
errors after surgery. In order to reach this goal, modern intraocular lens formulas have been
developed, such as the Barrett Universal Il formula, the Olsen formula, the Hill-RBF 2.0 (using
artificial intelligence) and the Holladay 2 formula®?.

Besides these formulas, an intraoperative wavefront aberrometer, called the ORA system (Optiwave
Refractive Analysis system) has been developed (Alcon Laboratories, Inc.)". This system is composed
of a wavefront aberrometer, which is attached to the surgical microscope and serves as a
refractometer, and a cloud-based online database called AnalyzOR. It uses infrared super
luminescent LED light for measuring sphere, cylinder and cylinder axis. In addition, four LED lights
provide guidance for proper alignment and focus during the measurements. The online cloud-based
database is used for entering preoperative biometric data, which is needed for the intraoperative
measurements, and for entering postoperative refractive outcomes. This enables the system to
optimize the IOL specific constants for the ORA device (ORA SYSTEM* with VerifEye* + 2.0 Operator’s
Manual Rev A).

In addition to these developments in the field of cataract surgery, a new preloaded monofocal IOL
called the Clareon® monofocal IOL recently became available. Potential advantages reported for this
preloaded IOL in laboratory studies include minimal occurrence of postoperative glistenings, little
axial displacement and low levels of surface haze®”. The aim of this study was to evaluate refractive
outcomes in terms of achieved target refraction and incidence of refractive surprise between the
theoretical ORA® device and preoperative noncontact biometry for the Clareon® monofocal IOL.
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Preoperative Corneal Astigmatism Intraoperative Cylinder and Axis Postoperative Cylinder and Axis
(I0Lm700 Keratometry) (ORA) (Manifest refraction)
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