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Purpose: To evaluate the efficacy of a cloud-based surgical planning platform with regards to refractive target accuracy.
Methods: This was a retrospective chart review of consecutive cases from January 2022 through December 2023. Surgical planning
was performed using the SMARTCataract platform, eyes were implanted with Clareon monofocal IOLs, and power calculations were
done using the Barrett Universal II formula. Data were collected for the percentage of eyes within +0.5 D of target refraction, mean
absolute error (MAE), and postoperative visual acuity.

Results: A total of 148 eyes were identified that met the inclusion/exclusion criteria. The percentage of eyes within 0.5 D of the
planned target was 94%. The MAE was 0.25 + 0.17 D. In addition, 57%, 93%, 98%, and 100% of eyes had MAE <0.25 D, <0.5D, <
0.75 D, and < 1.0 D, respectively.

Conclusion: The results of this study suggest high refractive accuracy when using the SMARTCataract planning platform with the
Barrett Universal I formula and excellent distance visual acuity.

Plain Language Summary: When the natural lens inside the eye develops a cataract (becomes opaque) it can be replaced with
a clear artificial intraocular lens (IOL). Good visual outcomes after surgery are heavily reliant on implanting the optimal lens power.
A new cloud-based surgical planning tool (SMARTCataract) aims to automatically use patient data, surgeon preferences, favored IOL
power calculation formulas, and desired IOL type to guide surgical planning. However, to date there are no data on the refractive
outcomes when using the SMARTCataract platform. The purpose of this study was to evaluate the efficacy of the SMARTCataract
platform with regards to refractive target accuracy. The results of this study suggest high refractive accuracy when using the
SMARTCataract platform with the Barrett Universal 1l formula and excellent distance visual acuity.
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Introduction
Achieving the postoperative target refraction with cataract surgery and intraocular lens (IOL) implantation is critical for
good patient outcomes. Technology continues to advance, and surgeons have many tools at their disposal to enable
successful outcomes. For instance, assessments with corneal topographers or tomographers,' optical biometers,>® and
aberrometers’® provide crucial information for surgical planning. These biometry data can then be fed into the latest IOL
power calculation formulas to determine the ideal IOL power for the intended refractive outcome.

Despite these innovations, recent estimates are that 73% of eyes are within 0.5 D of target postoperatively.” One
source of inaccuracy may be data entry errors,'® such as transcribing preoperative measurements into surgical planning
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software or online IOL power calculators. Eyes with previous refractive surgery or long and short axial lengths

can also be challenging cases to achieve successful refractive outcomes.
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SMARTCataract (Alcon Vision, LLC) is a cloud-based platform. It integrates ocular history (such as previous refractive
surgery), preoperative measurements, IOL selection with options to vary the model, power, and formula, astigmatism planning
with arcuate incisions and toric IOLs, and exports data for intraoperative use.'® With these integrations, patient data can be
automatically transferred between devices, which can decrease workflow time,'® and may reduce transcriptions errors. In addition,
SMARTC Cataract aims to automatically use patient data, surgeon preferences, favored IOL power calculation formulas, and
desired IOL type to guide surgical planning. While the platform is not meant to replace a surgeon’s judgement, it may augment
decision making. However, to date there are no data on the refractive outcomes when using SMARTCataract.

The purpose of this study was to evaluate the efficacy of the SMARTCataract planning platform with the Barrett
Universal II formula with regards to refractive target accuracy.

Methods

This was a retrospective chart review from a single site. The study was conducted in private practice, thus an independent
institutional review board (Salus IRB) reviewed and approved the study (approval EJ-23-01). The IRB granted a waiver
of informed consent as this was a retrospective review of anonymized data. This was a retrospective chart review, thus
there was no requirement to register the study in a clinical trials database. All data were maintained with confidentiality.
Good clinical practice, International Harmonization (ICH) guidelines, and the tenets of the Declaration of Helsinki were
adhered to. Data are not available for sharing.

Consecutive charts were reviewed from January 2022 through December 2023. Data were included from cases that
were planned with the SMARTCataract platform using the Barrett Universal II IOL power formula. The Barrett
Universal II formula is commonly used and was selected to ensure consistency. Charts were excluded if there was
astigmatism requiring correction with a T3 and higher, no preoperative biometry captured, or visually significant
comorbidities (age-related macular degeneration, primary open angle glaucoma, irregular astigmatism, prior corneal
refractive surgery). All cataract surgeries were performed by one experienced surgeon (EJ) using their preferred method.
All eyes were implanted with a non-toric Clareon monofocal IOL (Alcon Vision, LLC).

Data were collected from preoperative and 1 month or greater postoperative visits. The primary outcome measure was
the percentage of eyes within 0.50 D of the planned target. Other outcome measures included the percentage of eyes
within 0.25 D, 0.75 D, and 1.0 D of the planned target, mean absolute error (MAE), corrected distance visual acuity
(CDVA), and uncorrected distance visual acuity (UDVA). The MAE was calculated as the absolute difference between
postoperative spherical equivalent and the predicted spherical equivalent using the actual IOL implanted.

The study was intended to be descriptive, thus there is no relevant sample size justification. All cases that met the
inclusion/exclusion criteria were included in the final dataset. Statistical analysis was performed using R (version 4.3.1,
The R Foundation for Statistical Computing, Vienna, Austria).

Results
A total of 148 eyes of 96 patients (62% female) were identified that fit the inclusion and exclusion criteria above. All
eyes were targeted for —0.25 D. Preoperative and patient demographics are summarized in Table 1.

Table | Preoperative and Patient Demographics

Parameter Mean £ SD (Range)

Age (Years) 68.7 + 6.9 (52 to 84)
Cylinder (D) —0.75 £ 0.80 (—3.50 to 3.75)
MRSE (D) —0.74 £ 3.07 (—12.75 to 4.25)

Axial Length (mm) | 23.9 = 1.2 (21.5 to 29.0)

CDVA (logMAR) 0.20 + 0.27 (-0.12 to 2.00)

Abbreviations: CDVA, corrected distance visual acuity; D,
diopters; MRSE, manifest refraction spherical equivalent; SD,
standard deviation.
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Table 2 Postoperative Refractive Outcomes

Outcome Mean % SD (Range) <0.25 D (%) | <0.50 D (%) | <0.75 D (%) | <1.00 D (%)
SE — Target (D) | —0.17 £ 0.24 (-0.75 to 0.75) 86 94 100 100
MAE (D) 0.25 + 0.17 (0.00 to 0.89) 57 93 98 100
Cylinder (D) | —0.17 + 0.30 (~1.00 to 0.00) 78 88 9% 100
MRSE (D) ~0.08 + 0.24 (~1.00 to 0.50) 83 95 98 100

Abbreviations: MAE, mean absolute error; MRSE, manifest refraction spherical equivalent; SE, spherical equivalent.

Postoperative refractive outcomes are summarized in Table 2. The percentage of eyes within 0.5 D of target was high,
at 94%. Additionally, MAE was low with 93% of eyes within 0.5 D or less. Postoperative MRSE and cylinder were also
within 0.5 D of emmetropia in 95% and 88% of eyes respectively.

Postoperative visual outcomes are summarized in Figure 1. Mean postoperative UDVA and CDVA were and 0.02 +
0.07 logMAR and 0.00 £+ 0.03 logMAR, respectively.

Discussion

Cataract surgery is a refractive procedure and hitting the target refraction is critical for good postoperative outcomes. In
a large retrospective study, Lundstrom et al® observed that 75% of eyes were within 0.5 D of target refraction (0.0 D)
using a variety of IOL power calculation formulas. In our study, we investigated the refractive outcomes with a new
cloud-based surgical planning software. To the best of our knowledge, this is the first report of clinical outcomes with the
SMARTCataract platform.

Using the BUII formula, 94% of eyes were within 0.5 D of target refraction. There was no direct comparator in our
study, and we are not aware of other studies that have reported refractive outcomes with the SMARTCataract platform.
However, for context, we can compare to other reports of monofocal implants using the BUII formula. Spekreijs et al'”
reported that 77% of eyes within 0.5 D target after implantation of the Clareon monofocal IOL using BUII. Roberts
et al'® reported that about 80% of eyes implanted with a monofocal using BUII were within 0.5 D of target. Raufi et al'’
observed that 84% were within 0.5 D of target after IOL implantation (64% of IOLs were monofocal non-toric) using
BUIL. In addition, Ma et al*® reported that 81% of eyes implanted with a variety of IOL types were within 0.5 D of target.

17720 of spherical equivalent accuracy using the BUII formula, the results of our study suggests

Given previous reports
good refractive outcomes using the SMARTCataract platform.
The SMARTCataract platform is not the only cloud-based surgical planning software available. Veracity Surgical

(Carl Zeiss Meditec AG) is a web-based surgical planning software. Gujral and Hovanesian®' reported on the refractive

Il covA [ UDVA

100 100 98 100 100 100 100

-
o
o

95

601

40/

201

Cumulative % of Eyes

. 20/20 or better 20/25 or better 20/32 or better 20/40 or better 20/50 or better

Figure | Cumulative postoperative monocular visual acuity.
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outcomes between the Veracity software and using traditional paper of electronic scans, and observed no differences in
prediction accuracy (68% of eyes were within 0.5 D for both traditional and online planning groups). Eyetelligence was
announced by Bausch + Lomb October 2023, but we are not aware of any studies reporting on the refractive outcomes
with this platform. Cassini Connect (Cassini Technologies BV) is another recently launched platform, but we also are not
aware of any studies reporting on refractive outcomes. It would appear that the SMARTCataract platform is currently the
only online surgical planning software with evidence of excellent refractive and visual outcomes.

A limitation of this study was the single arm nature. A comparator group would enable us to draw conclusions about
the effect of using the SMARTCataract platform versus not using it. At best we can conclude that high refractive
accuracy and excellent distance visual acuity were achieved when using the SMARTCataract planning platform with the
Barrett Universal Il formula. Another limitation was that the results are from a single site, which could limit the
applicability to other surgeons. Other limitations include the retrospective design and relatively short follow up period.

In conclusion, the results of this study suggest high refractive accuracy when using the SMARTCataract planning
platform with the Barrett Universal II formula and excellent distance visual acuity.
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