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ABSTRACT

Background: Advanced-technology intraocular lenses (IOLs) can provide greater spectacle indepen-
dence compared with single-focus (monofocal) I0Ls, without significantly compromising visual quality.
However, usage rates are variable and lower than those of single-focus lenses.

Research, design, and methods: This prospective survey study investigated practice patterns and
perspectives on IOL selection among a representative sample of US cataract surgeons (‘surgeons’; N =
127) and in those with recognized expertise in advanced-technology IOLs (‘experts’; N = 7). Using survey
findings, an expert panel identified knowledge/confidence gaps.

Results: Optical biometry was considered essential by 87.4% of surgeons and 100% of experts.
Confidence in IOL selection was high (78.8% vs 100%), while 53.5% vs 100% offered advanced-
technology IOLs to all qualifying patients. Confidence in post-operative management of advanced-
technology IOLs was lower among surgeons (42.5%) than experts (100%). Experts reported a 30% lower
threshold for treating astigmatism with toric I0OLs than surgeons (0.71 D vs 1.01 D) and showed more
consistent decision-making patterns driven by patient factors.

Conclusions: Findings indicated variability in IOL-selection confidence and decision-making patterns,
pre-operative assessment rigor, and comfort with postoperative management, highlighting opportu-
nities for targeted education and standardization. An IOL selection decision-making tool was outlined to
support IOL-selection standardization based on objective clinical criteria and subjective patient factors.
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1. Introduction . . . .
point; however, these lenses do not provide astigmatism cor-

Refractive-cataract surgery or lens-based surgery is the most
common surgical procedure performed in the US.A. [1]. As
cataract is the leading cause of preventable blindness and
the second leading cause of moderate-to-severe visual impair-
ment globally [2,3], cataract surgery is associated with sub-
stantial benefits. The restoration of vision through cataract
surgery has been shown in large datasets to reduce the risk
of falls and injury [4,5] and reduce cognitive impairment and
depression in older adults [6,7]. Additionally, untreated vision
loss is a modifiable risk factor for dementia, and cataract
surgery has been shown to lower the risk of dementia by
25% to 30% through improved visual function [8-10].
Improvements in surgical techniques and technologies
allowed for improved refractive outcomes and a reduction in
complication rates. Patient expectations have moved beyond
restoring visual clarity, with many patients now having higher
expectations for visual quality [11]. For most cataract patients,
the implantation of a conventional single-focus (monofocal)
intraocular lens (IOL) restores clarity of vision at one focal

rection, and therefore, many patients with residual astigma-
tism may require spectacles for distance, intermediate, and/or
near vision. Furthermore, distance-targeted single-focus IOLs
do not provide spectacle independence at near and inter-
mediate distances, which are often required for common
daily tasks [12].

Advancements in IOL technology provide an opportunity
to address additional patient needs, preferences, and expec-
tations. Advanced-technology IOLs are broadly considered
to be any IOL providing vision correction beyond one focal
point (simultaneous-vision 10Ls). Comprehension of clinical
outcomes associated with different IOL technologies has
improved through grouping lenses that yield similar out-
comes into a functional classification [13]. These classifica-
tions have recently been recognized by global consensus
[14]. The classification is directly based on the range of
depth of field (DOFi) [15], although its categories have
also demonstrated indirect estimates of other endpoints,
such as binocular uncorrected visual acuity and spectacle
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independence [16]. The classifications include Full-DOFi
IOLs (Steep, Smooth, or Continuous) and Partial-DOFi IOLs
(Narrowed, Enhanced, or Extended) [14]. Astigmatism cor-
recting toric I0Ls are also available in each of these classi-
fications. Although early models of many simultaneous-
vision IOLs provided increased spectacle independence,
this often came with a reduction in visual quality, with
decreased contrast sensitivity and an increased occurrence
of dysphotopsias, such as glare, halo, spider webbing, and
starbursting [12]. However, newer models have demon-
strated fewer visual symptoms, better contrast sensitivity,
and higher patient satisfaction [17-19]. Thus, these
advancements have made it possible for patients with the
appropriate ocular characteristics to achieve spectacle inde-
pendence at most distances without significantly compro-
mising visual quality [19].

Despite the availability of advanced-technology IOLs, the
rate of implantation is lower than that of conventional single-
focus lenses, with usage rates varying substantially between
practice type and by patient characteristics [20,21]. Therefore,
it would be valuable to understand cataract surgeons’ per-
spectives on advanced-technology IOLs, and their current
approach to IOL selection. This study aimed to investigate
practice patterns and perspectives on IOL use, surgeon pre-
ferences, and decision-making among US cataract surgeons,
including the use of advanced-technology IOLs. Using the
results from the survey, we then aimed to identify and
address knowledge and confidence gaps in US cataract sur-
gery practice, and address these gaps with educational initia-
tives based on best practices and aligned with common
clinical workflows and constraints.

2. Methods
2.1. Study design

This prospective, non-randomized study comprised a digital
survey investigating IOL usage patterns, preferences, and deci-
sion-making among two cohorts of US cataract surgeons. The
first cohort was a representative sample of US cataract sur-
geons, and the second included surgeons with recognized
expertise in advanced-technology I0Ls. A 2-hour in-person
workshop, facilitated by the clinical research organization,
was then held with the advanced-technology IOL expert
cohort. The experts reviewed the survey results, and based
on the findings, identified knowledge and confidence gaps in
US cataract surgery practice. From these findings, the experts
proposed educational initiatives to address these gaps,
aligned with their best practices and common clinical work-
flows and constraints. Recommendations reaching >80%
agreement were deemed to have reached consensus. The
surveys were completed between March 5 and
12 March 2025, followed by the workshop on
17 October 2025. Informed consent was obtained from all
survey participants. This study was provided with an exemp-
tion from Western Institution Review Board and Copernicus
Group, given its survey-based nature and the absence of
sensitive or identifying private data.

2.2, Study population

Participants were identified from the American Society of
Cataract and Refractive Surgery (ASCRS) national database of
cataract surgeons using quota sampling, ensuring broad geo-
graphic representation throughout the U.S.A. Active cataract
surgeons meeting the following criteria were targeted for
inclusion in the US cataract surgeon cohort: =5 years of clinical
practice experience, based in private or hospital-based prac-
tice in the U.S.A., with a minimum surgical volume of 500
cataract surgeries annually. Surgeons based in academic med-
ical centers were not eligible for inclusion in this cohort. For
the second cohort-the advanced-technology IOL expert
cohort-surgeons were screened from the same database, sup-
plemented by anterior-segment society leadership rosters and
authorship records. Surgeons were eligible for the second
cohort if they met all previous inclusion criteria and had
recognized experience with advanced-technology IOLs.
Surgeons from academic medical centers were also eligible
to participate in this cohort.

2.3. Survey procedures

The survey was conducted anonymously via the Qualtrics
digital platform [22]. The survey collected data on cataract
surgery practices, IOL selection, and patient management,
using direct multiple-choice questions, ranking questions,
and Likert scales. No IOL brands or models were cited within
the survey. Within the survey, advanced-technology IOLs were
defined as any IOL providing simultaneous vision with a partial
or full range of field, or astigmatism-correcting toric IOLs. The
original survey instrument was issued before the release of the
global consensus statement on the functional classification of
IOL types; as a result, the IOL terminology used in the original
survey instrument does not match that used in the Results,
which were updated retrospectively to align with the consen-
sus classification.

2.4. Statistical analysis

Survey responses were analyzed using descriptive statistics,
including frequency distributions, rankings, mean impact
scores (for barriers to advanced-technology IOL use), and
pattern and trend identification. No inferential statistics, mod-
eling, or extrapolation were performed. Outcomes were seg-
mented by cohort. Differences between cohorts were not
powered for statistical comparison. The target sample size of
130 surgeons was not statistically powered but a reflection of
feasibility and alignment with prior survey-based studies in
this space, and with the aim of capturing a sufficiently broad
and representative range across US cataract surgeons to
ensure robustness of the decision pathways.

3. Results
3.1. Survey results

A flow diagram summarizing participant identification, screen-
ing, and inclusion is provided in Supplementary Figure S1.



Table 1. Study population demographics.
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Advanced-technology IOL expert cohort

Characteristic US cataract surgeon cohort (N=127) (N=7)
Region, n (%)

Pacific 11 (8.7) 0 (0)
Mountain 8 (6.3) 0 (0)
West North Central 12 (9.4) 0 (0)
West South Central 9 (15.0) 1(14.3)
East North Central 15 (11.8) 1(14.3)
East South Central 7 (5.5) 0 (0)
South Atlantic 27 (21.3) 4 (57.1)
Middle Atlantic 24 (18.9) 1(14.3)
New England 4 (3.1) 0 (0)
Years performing cataract surgery, n (%)

5-10 years 52 (40.9) 0 (0)
11-15 years 36 (28.3) 0 (0)
16-20 years 14 (11.0) 2 (28.6)
>20 years 5(19.7) 5(71.4)
Practice type

Private practice (self-owned) 88 (69.3) 3 (42.9)
Private practice (private equity owned) 24 (18.9) 3 (42.9)
Hospital-based practice 5(11.8) 0 (0)
Academic medical center® 0 (0) 1(14.3)
Cataract surgery annual volume

500-999 97 (76.4) 3 (42.9)
>1000 30 (23.6) 4 (57.1)
Significant clinical experience in addition to cataract surgery

Dry eye 111 (87.4) 6 (85.7)
Glaucoma 105 (82.7) 4 (57.1)
Corneal and external eye diseases 94 (74.0) 6 (85.7)
Refractive errors 87 (68.5) 7 (100)
Other injuries and trauma 67 (52.8) 3 (42.9)
Keratoconus 54 (42.5) 5(71.4)

*Academic medical centers were excluded from the US cataract surgeon cohort.

Abbreviations: I0L, intraocular lens.

A total of 134 unique, verified, complete survey responses
were received and included in the analysis; 127 in the US
cataract surgeon cohort and 7 in the advanced-technology
IOL expert cohort. Respondents represented 39 US states,
with California, Texas, Florida, and New York having the high-
est representation. The study population demographics are
summarized in Table 1.

Table 2 summarizes the preoperative assessments typically
performed for cataract surgery in both cohorts. In the US
cataract surgeon cohort, 87/127 (68.5%) respondents viewed
pre-surgical ocular surface optimization as ‘extremely impor-
tant’ or ‘very important’; 31/127 (24.4%) viewed it as moder-
ately important, and 9/127 (7.1%) as slightly important. In the
advanced-technology IOL expert cohort, 5/7 (71.4%) viewed
pre-surgical ocular surface optimization as ‘extremely

Table 2. Essential preoperative testing for cataract surgery.

important’ or ‘very important,” with 1/7 (14.3%) viewing it as
‘moderately important,” and 1/7 (14.3%) as ‘slightly’ important.

In the US cataract surgeon cohort (N=127), the mini-
mum amount of corneal astigmatism treated with an IOL at
the time of cataract surgery was reported to be 1.00 D in
38.6%, 0.75 D in 24.4%, and 0.5 D in 11.0% of respondents.
The remaining 26.1% of respondents reported a value of
1.25 D-2.00 D. In the advanced technology IOL expert
cohort (N=7), the minimum amount of corneal astigmatism
treated with an IOL at the time of cataract surgery was
reported to be 0.75 D in 85.7%, and 0.5 D in 14.3% of
respondents. In both cohorts, it was reported that vision
with simultaneous-vision IOLs is more impacted by astigma-
tism than single-focus lenses. In the US cataract surgeon
cohort, 21.3%, 37.0%, and 30.7% of respondents reported

Advanced-technology I0L expert cohort

Assessment US cataract surgeon cohort (N=127) N=7)
Optical biometry 111 (87.4) 7 (100)
Topography 110 (86.6) 6 (85.7)
Macular OCT 109 (85.8) 6 (85.7)
Tear film analysis® 48 (37.8) 4 (57.1)
Tomography 36 (28.4) 6 (85.7)
Pupilometry 34 (26.8) 3 (42.9)
Aberrometry 28 (22.1) 4 (57.1)
Tear osmolarity testing 80 (6.3) 2 (28.6)

*Tear film analysis included tear breakup time, staining, and Schirmer testing.
Abbreviations: IOL, intraocular lens; OCT, optical coherence tomography.
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that 0.5 D, 0.75 D, and 1.00 D, respectively, was the mini-
mum uncorrected corneal astigmatism that impacts quality
of vision with a single-focus IOL. In contrast, 48.8%, 29.9%,
and 13.4% of respondents reported that 0.5 D, 0.75 D, and
1.00 D, respectively, was the minimum uncorrected corneal
astigmatism that impacts quality of vision with
a simultaneous-vision IOL. Similarly, in the advanced tech-
nology IOL expert cohort, 57.1% and 42.9% of respondents
reported that 0.5 D and 0.75 D, respectively, was the mini-
mum uncorrected corneal astigmatism that impacts quality
of vision with a single-focus I0L, and 42.9%, 28.6%, and
28.6% of respondents reported that 0.25 D, 0.5 D, and
0.75 D, respectively, was the minimum uncorrected corneal
astigmatism  that impacts quality of vision with
a simultaneous-vision I0OL. Toric I0Ls were used to treat
corneal astigmatism by all respondents in the advanced-
technology IOL cohort (100%) and 122/127 (96.1%) in the
US cataract surgeon cohort. Other approaches included
limbal relaxing incisions (6/7 [85.7%] and 65/127 [51.2%]),
on-axis incisions (4/7 [57.1%] and 48/127 [37.8%]), and
astigmatic keratotomy (2/7 [28.6%] and 28/127 [22.0%]).

In the US cataract surgeon cohort, 25/127 (19.7%), 75/127
(59.1%), 25/127 (19.7%), and 2/127 (1.6%) respondents
reported being ‘extremely confident,’ ‘very confident,” ‘moder-
ately confident,” or ‘slightly confident’ with IOL selection,
respectively. In the advanced-technology IOL expert cohort,
all respondents (100%) reported being ‘extremely confident’
or ‘very confident” with IOL selection.

Figure 1 summarizes the IOL utilization by lens type among
the two cohorts, and Figure 2 summarizes the characteristics
most strongly influencing surgeon decisions by lens type and
patient characteristics. In healthy eyes, Full-DOFi IOLs were the
preferred approach for all respondents in the advanced-
technology IOL cohort (7/7; 100%) and 48/127 (37.8%) respon-
dents in the US cataract surgeon cohort. For patients with
irregular astigmatism, the preferred approach for providing
presbyopia correction was a Partial-DOFi Extended IOL (small
aperture) in the advanced-technology IOL expert cohort (7/7;
100%) and a single-focus I0L with spectacles in the US catar-
act surgeon cohort (51/127; 40.2%). In patients with a history
of corneal refractive surgery, the preferred approach in both
cohorts was bilateral Partial-DOFi Enhanced IOL (light adjus-
table) (4/7 [57.1%] and 45/127 [35.4%] in the advanced-
technology IOL expert and US cataract surgeon cohorts,
respectively). In patients with controlled ocular surface dis-
ease, the preferred approach in the advanced-technology IOL
cohort was bilateral Full-DOFi IOLs (6/7; 85.7%). In the US
cataract surgeon cohort, responses showed high variability
(Figure 2(b)). In patients with retinal disease, both cohorts
preferred single-focus lenses. The US cataract surgeon cohort
most commonly preferred single-focus lenses with spectacles
(90/127; 70.9%); the advanced-technology IOL expert cohort
most commonly preferred monovision with a single-focus 10L
(3/7; 42.9%). In patients with controlled glaucoma, neither
cohort showed a consistent preference for approach to pres-
byopia correction (Figure 2(b)), with 42/127 (33.1%) preferring
single-focus I0OLs with spectacles in the US cataract surgeon

cohort, and 2/7 (28.6%) preferring bilateral Full-DOFi IOLs in
the advanced-technology IOL cohort.

Both cohorts felt the biggest barrier to advanced-technology
IOL use was cost. On a scale of 1-5, with 1 being ‘not a barrier’and 5
being a ‘critical barrier,’ the mean reported score for ‘IOL cost’ was
4.0 in the US cataract surgeon cohort (N=127) and 3.4 in the
advanced-technology IOL expert (N=7) cohort. The US cataract
surgeon cohort rated all remaining factors as ~1 point higher than
the advanced-technology IOL expert cohort: 3.7 vs 2.3 for ‘mana-
ging unhappy patients,’ 3.2 vs 2.0 for ‘chair time with patients,’ 3.1
vs 1.6 for ‘selecting the right patients, 2.8 vs 1.9 for ‘effective
patient education,’ 2.5 vs 1.6 for ‘confidence in IOL technology,’
and 2.0 vs 1.1 for ‘diagnostic technology.’ ‘Other’ reported barriers
received a mean reported score of 2.0 in the US cataract surgeon
cohort and 3.0 in the advanced-technology IOL expert cohort; the
barriers specified by the respondents included patient expecta-
tions, side effect profile, insurance, and patient ocular comorbid-
ities. The number of respondents reporting being ‘extremely’ or
‘very’ confident managing residual refractive error and complica-
tions with advanced-technology IOLs was 7/7 (100%) in the
advanced-technology IOL expert cohort (100%; N=7) and 54/
127 (42.5%) in the US cataract surgeon cohort. The number of
respondents who reported offering advanced-technology IOLs to
all qualifying patients as standard practice was 7/7 (100%) in the
advanced-technology IOL expert cohort and 68/127 (53.5%) in the
US cataract surgeon cohort. In the advanced-technology IOL
expert cohort, 5/7 (71.4%) respondents reported that 50%-74%
of patients proceed with an advanced-technology IOL when
offered, with 2/7 (28.6%) reporting 25%-49% of patients. In the
US cataract surgeon cohort, 41/127 (32.3%), 64/127 (50.4%), 21/
127 (16.5%), and 1/127 (0.8%) reported that <25%, 25%-49%,
50%-74%, and =75% patients, respectively, proceed with an
advanced-technology IOL when offered.

3.2. Identification of knowledge and confidence gaps
and proposed educational initiatives

The advanced-technology IOL expert cohort convened to
review the results of the survey, identify knowledge and con-
fidence gaps in US cataract surgery practice, and gain con-
sensus on educational initiatives to address these gaps.
Experts agreed that the findings indicated variability in con-
fidence, decision-making, and practice patterns related to pre-
operative assessment, IOL selection, and patient management,
and that targeted education in the following key areas may
support more consistent outcomes and increased appropriate
use of advanced-technology IOLs: comprehensive preopera-
tive assessment; IOL selection based on objective clinical cri-
teria and subjective patient factors; postoperative
management of residual refractive error and complications;
and improving patient satisfaction with advanced-technology
IOLs. Based on these conclusions, experts outlined a proposed
IOL-selection decision framework (Figure 3). It outlines the key
preoperative assessments that can be conducted, and uses
objective clinical criteria and subjective patient factors to
match patients to the most appropriate IOL type to meet
their needs, balancing eye health, astigmatism, and patient
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Figure 1. IOL utilization patterns.
1a. IOL utilization by lens type.
Each category includes toric and non-toric models.

1b. Percentage of patients receiving an advanced-technology IOL.

US Cataract Surgeons (N=127)

Advanced technology I0Ls include toric and non-toric, adjustable and presbyopia-correcting models.

Abbreviations: DOFi, range of the depth of field; IOL, intraocular lens.

preferences and lifestyle factors. The experts agreed that to
use this tool optimally, surgeons must be proficient in effec-
tive patient communication. This includes setting patient
expectations, outlining the attributes of various advanced-
technology I0Ls, and effectively elucidating patient prefer-
ences, goals, lifestyle needs, hobbies, and risk tolerance. It
was also recognized that, in addition to informed IOL selec-
tion, postoperative patient care and management are key to
ensuring optimal outcomes and patient satisfaction. This
includes identifying any underlying causes for dissatisfaction
(eg, dry eye disease, other ocular surface diseases [dry eye
masqueraders], posterior capsular opacification, dysphotop-
sias, time to achieve neuroadaptation, vitreous floaters, resi-
dual refractive error, and unmanaged expectations) and

addressing these factors in a timely and effective manner,
with the ability to perform refractive enhancements.

4. Discussion

This study investigated practice patterns and perspectives on IOL
selection among a representative sample of US cataract surgeons,
and in those with recognized expertise in advanced-technology
IOLs. The surveyed cohort represented an experienced population
of US cataract surgeons with >5 years of clinical practice experi-
ence and a high surgical volume (=500 cases per year), reflecting
established, real-world practice environments. However, the find-
ings indicated notable variability in confidence, decision-making,
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specified; Other response: ‘mini-monovision with enhanced monofocals’ (n = 1); “Other response: ‘bilateral trifocals if glaucoma is preperimetric’ (n = 1), ‘don’t see patients with glaucoma

(n=1) fOther response: ‘in the future | hope to offer light adjustable lenses for this’ (n=1).

Abbreviations: DOFi, range of the depth of field; EDOF, extended depth of focus; IOL, intraocular lens; LASIK, laser- assisted in situ keratomileusis.
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Initial Preoperative Evaluation

Essential pre-operative assessments:
« Optical biometry « Topography/tomography « Ocular surface evaluation

Is the ocular surface healthy?

Final Preoperative Evaluation

Essential preoperative assessments following ocular
surface optimization: « Optical biometry « Topography

Evaluation of Ocular Health

Is the eye healthy?

v Normal topography v Normal OCT v Normal ocular surface v No significant abnormal findings

Does the patient desire more
spectacle independence?

Figure 3. Proposed IOL selection framework.
Abbreviations: AK, astigmatic keratotomy; D, dominant eye; DOFi, range of the depth of field; IOL, intraocular lens; ND, non-dominant eye; OCT, optical coherence tomography.



and practice patterns regarding preoperative assessment, IOL
selection, and patient management.

In terms of preoperative assessment, although most sur-
geons reported routine use of core diagnostic modalities, such
as optical biometry, the cohort of surgeons with expertise in
advanced-technology I0Ls demonstrated a more comprehen-
sive preoperative diagnostic approach than the representative
sample of US cataract surgeons. Most notably, 100% of the
advanced-technology IOL expert cohort considered optical
biometry essential, compared with 87.4% of the US cataract
surgeon cohort. Additionally, most surgeons in the expert
cohort (85.7%) considered both topography and tomography
as essential, whereas in the US cataract surgeon cohort,
although 86.6% viewed topography as essential, only 28.4%
viewed tomography as essential. This difference may indicate
a key knowledge gap regarding the importance of tomogra-
phy in preoperative assessment, which has been shown to
enable the identification of retinal pathologies that cannot
be detected by biomicroscopic fundus examination, provide
a more objective evaluation of visual prognosis, and inform
surgical strategy [23]. Both cohorts shared a similar perspec-
tive on the importance of pre-surgical ocular surface optimiza-
tion, with approximately two-thirds rating it as extremely or
very important; however, a meaningful proportion of surgeons
(~30%) rated it as only moderately or slightly important.
Preexisting ocular surface disease, which is highly prevalent
in patients presenting for cataract surgery (~80%) [24,25], has
been shown to reduce the accuracy of pre-surgical measure-
ments, exacerbate postoperative dry eye symptoms, and
impact surgical outcomes and patient satisfaction [25,26].
Therefore, the inconsistent preoperative rigor regarding ocular
surface optimization observed in this study indicates
a potential unmet educational need that may impact post-
operative outcomes and patient satisfaction [27].

Heterogeneity was also observed in the thresholds for
treating corneal astigmatism in routine practice. The
advanced-technology IOL expert cohort reported a lower
threshold for treating astigmatism with toric IOLs than the
US cataract surgeon cohort. Given that astigmatism as low as
0.5 D has been shown to reduce objective visual quality and
patient satisfaction [28], this finding may indicate an impor-
tant knowledge gap. Educational initiatives to address this
should also emphasize the importance of accurately aligning
the toric IOL axis with the true corneal steep meridian to
reduce refractive error [29], which can be challenging in low
astigmatism eyes. The advanced-technology IOL expert cohort
also reported utilizing a wider range of surgical strategies for
astigmatism management than the US cataract surgeon
cohort, including toric I0Ls, limbal relaxing incisions, on-axis
incisions, and astigmatic keratotomy. For patients with irregu-
lar astigmatism, the preferred approach for providing presby-
opia correction for all surgeons in the expert cohort was
monovision with a Partial-DOFi Extended IOL, in line with
published case reports [30-32]; in contrast, only 16% of the
US cataract surgeon cohort reported this as their preferred
approach, which may highlight a knowledge gap regarding
the availability and effectiveness of this option.

While many surgeons reported high confidence in IOL
selection, ~20% of the US cataract surgeon cohort reported
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only moderate or slight confidence. This was also reflected in
the variation among the cohort in decision-making patterns
driven by specific patient factors. The advanced-technology
IOL expert cohort reported greater confidence in IOL selection,
demonstrated more consistent decision-making patterns, and
were more likely to offer presbyopia-correcting I10Ls to all
qualifying patients than the US cataract surgeon cohort. The
advanced-technology IOL expert cohort also had greater con-
fidence managing refractive errors and complications post-lIOL
implantation compared with the US cataract surgeon cohort,
with over half of the responders in the US cataract surgeon
cohort reporting limited confidence in this area.

The benefits of cataract surgery are well-documented, with
studies showing a significant decrease in fall rates and
increased confidence in mobility after lens implantation [4,5].
However, a requirement for multifocal spectacles and mono-
vision after cataract surgery may be associated with an
increased risk of falls [33]. Advanced-technology IOLs can
reduce the need for multifocals or reading glasses post-
cataract surgery and can provide enhanced contrast sensitiv-
ity, helping patients navigate various environments [17-19].
However, advanced-technology IOLs account for only 20% of
all I0Ls implanted globally, with usage rates varying substan-
tially by practice type and patient characteristics [20,21].
Initiatives to increase the appropriate use of advanced-
technology I0Ls would therefore be valuable.

Based on the survey findings, the panel of advanced-
technology IOL experts deduced that targeted education in the
following areas may support more consistent outcomes and
increase appropriate use of advanced-technology IOLs: compre-
hensive preoperative assessment; IOL selection based on objective
clinical criteria and subjective patient factors; postoperative man-
agement of refractive error and complications; and improving
patient satisfaction with advanced-technology I0Ls. To address
some of these educational needs, the expert panel outlined
a proposed decision-making framework. This decision-tree aims
to support the standardization of preoperative assessments and
IOL selection based on objective clinical criteria and subjective
patient factors (Figure 3). This proposed framework is not intended
to be exhaustive; surgeons should integrate emerging IOL plat-
forms and individualized clinical judgment when alternative stra-
tegies are clinically appropriate, for example topography-guided
corneal procedures or staged corneal rehabilitation for irregular
astigmatism, and IOLs with negative or aberration-neutral spheri-
cal aberration profiles in selected post-refractive eyes with ele-
vated positive corneal spherical aberration.

The survey study design has several inherent limitations, includ-
ing the reliance on self-reported data and surgical volumes, con-
ferring a susceptibility to recall bias, and the potential for voluntary
participation bias. A strength of the study is the geographical
distribution of respondents across 39 US states, reducing the
influence of regional bias. However, the restrictions on survey
participants, including the exclusion of academic practitioners
and those performing fewer than 500 cataract surgeries annually,
may limit the generalizability of the findings. In addition, the two-
stage selection process—particularly the use of additional expertise
criteria for the advanced-technology IOL expert cohort-may intro-
duce selection bias, and surgeons who declined participation may
differ systematically from those who responded. Finally, given the
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disparity in sample sizes between the US cataract surgeon cohort
(N =127) and the advanced-technology IOL expert cohort (N =7),
the cohorts were not intended for statistical comparison but rather
for qualitative insights into potential differences in perspectives
and practices.

5. Conclusions

This study identified variation in diagnostic rigor, manage-
ment of ocular surface disease, confidence in IOL selection,
and comfort in  postoperative  management in
a representative sample of US cataract surgeons. With only
20% of all IOLs chosen for implantation globally being
advanced-technology I0Ls, data such as this study help
outline differences in choice patterns between surgeons
[21]. Structured educational initiatives and decision-support
frameworks targeting the key areas identified may support
more consistent outcomes and increase appropriate use of
advanced-technology IOLs. The proposed IOL selection deci-
sion-making framework developed by the expert working
group, and outlined here, could become an important clin-
ical companion that supports cataract surgeons in their
decision-making, overcoming hesitancy around IOL selec-
tion. Further initiatives focused on effective patient commu-
nication and postoperative patient care and management
are recommended to ensure this tool is utilized effectively.
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