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e PURPOSE: To establish consensus among experts in
lens and refractive surgery to guide general ophthalmolo-
gists on issues related to presbyopia-correcting intraocu-
lar lenses (IOLs).

* DESIGN: A modified Delphi method to reach a consen-
sus among experts.

e METHODS: A steering committee formulated 105 rele-
vant items grouped into four sections (preoperative con-
siderations, IOL selection, intraoperative considerations,
and postoperative considerations). The consensus was de-
fined as > 70% of experts agreeing with the evaluation of
a statement.

e RESULTS: Ten experts participated and completed all
rounds of questionnaires (100% response rate). Of 68
items considered in the preoperative considerations, con-
sensus was achieved in 48 (70.6%). There was a lack
of consensus over IOL selection, the experts only agreed
on the importance of the patient’s habits for the optical
IOL design selection. Of the 14 considerations related
to intraoperative issues, the experts reached a consensus
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on 10 (71.4%). The postoperative considerations section
reached the highest consensus in 10 items of 13 (76.9%).
e CONCLUSIONS: Key recommendations for a diffrac-
tive multifocal IOL were a potential postoperative vi-
sual acuity > 0.5, a keratometry between 40-45 diopters,
a pupil >2.8 mm under photopic conditions and <6.0
mm under scotopic conditions, a root mean square of
higher order corneal aberrations <0.5 pm for 6-mm pupil
size, while monofocal or non-diffractive IOLs should be
considered for patients with coexisting eye disorders. A
lack of agreement was found in the issues related to the
IOL selection. (Am J Ophthalmol 2023;253: 169-
180. © 2023 The Author(s). Published by Elsevier Inc.
This is an open access article under the CC BY license
(http://creativecommons.org/licenses/by/4.0/))

INTRODUCTION

ENS SURGERY IS ONE OF THE MOST COMMON SURGICAL

procedures performed worldwide. Since Sir Harold

Ridley implanted the first intraocular lens (IOL) in
1949, the technology and knowledge have evolved, making
lens surgery with IOL implantation a very safe and success-
ful procedure. Currently, most implanted IOLs are standard
monofocal lenses, which provide outstanding visual restora-
tion at a single distance. However, surgeons are fully aware
that the success of lens surgery depends on patients’ satis-
faction after surgery, which in turn relies on achieving the
expected visual results.

The expanded use of technology in modern everyday life
(e.g., tablets, smartphones, laptops, and speedometers on
dashboards) has made good unaided intermediate (63 cm)
and near (40 cm) vision more important.! Standard mono-
focal IOLs may no longer meet the visual demands of a
population increasingly interested in activities that require
good-quality intermediate and near vision.

So-called presbyopia-correcting IOLs aim to improve in-
termediate and near vision compared with standard mono-
focal IOLs. Current presbyopia-correcting IOLs can be clas-
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sified into two groups: multifocal IOLs, which split in-
coming light into multiple foci (bifocal or trifocal IOLs)
through diffractive-based designs; and extended depth-of-
focus (EDOF) IOLs, which aim to improve intermediate
vision using diffractive or non-diffractive designs. Both
modalities have been recognized as effective treatments for
aphakia and presbyopia.” With the great variety of IOL de-
signs, finding the best IOL for each patient is particularly
challenging. There are many clinical and laboratory studies
on presbyopia-correcting IOLs describing the main advan-
tages and drawbacks of each IOL design;’” however, the
clinical studies are typically conducted in highly selected
populations with specific interventions or requirements
that may not reflect the spectrum of potential patient can-
didates encountered in routine practice. Therefore, many
controversies in IOL selection for individual patients re-
main unresolved, including patient selection, suitable pre-
operative tests, and medical and surgical management.

To address controversial and complex issues in medicine
and health care, aiming to establish guideline recommenda-
tions, formal consensus methods among experts have been
shown to be powerful tools.® One such tool is the modified
Delphi method. This study aimed to present a consensus re-
garding presbyopia-correcting IOLs from an international
panel of ophthalmology experts using a Delphi method.
The consensus covers questions regarding preoperative con-
siderations, IOL selection, and intraoperative and postop-
erative management.

METHODS

A modified Delphi method was used to reach a consen-
sus among a panel of experts in lens and refractive surgery
on the most relevant issues related to presbyopia-correcting
IOLs. The Delphi method has previously been employed to
reach a consensus among experts in several ocular diseases,
such as dry eye management, keratoconus, glaucoma, and
age-related macular degeneration, among others.””!” Briefly,
this method aims to reach a consensus by formulating se-
quential questionnaires for an expert panel who answer
anonymously. Questioning involves two or more rounds.
Participants analyze the results and feedback in each round
and reformulate or modify those statements or recommen-
dations where a consensus is not obtained until an agree-
ment is reached.

The European School for Advanced Studies in Ophthal-
mology (ESASO) promoted the study. The Steering Com-
mittee comprised three cornea specialists (V.R., L.E-V-C.,
and D.M-C.), who oversaw the preliminary review of the
literature and formulated 105 relevant items grouped into
four sections (preoperative considerations; IOL selection;
intraoperative considerations; and postoperative consider-
ations). The Steering Committee members selected the ex-
perts based on the following criteria:
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» Ophthalmologists with experience in the implantation
and management of presbyopia-correcting IOLs.

¢ Authorship of scientific publications with an H index >
10 or at least 10 peer-review papers on presbyopia refrac-
tive.

» Wide recognition by the community.

 Willingness to contribute to the question rounds, online
meetings, and project timelines.

In the first round of voting, experts responded to a ques-
tionnaire comprising 105 statements using an online format
that also allowed comments to be made. The questionnaire
had numerical and categorical responses. In variables with
anumerical scale, experts received instructions to grade the
importance from 1 (not important) to 10 (very important).
To evaluate the consensus, the numerical answers were clus-
tered in categories as follows: 1 to 3 (not important); 3 to
6 (relatively important); > 7 (important). Then, the con-
sensus was defined as >70% of experts agreeing with the
evaluation of a statement. Those parameters where scor-
ing demonstrated consensus amongst the expert panel were
accepted as a relevant characteristic and were then closed
and not presented in subsequent survey rounds. For those
statements with non-consensus, the experts provided free-
text answers to newly formulated questions in the second
round. The steering committee analyzed these answers and
evaluated the items that could be reformulated. Items that
could not be rephrased after the second-round assessment
were classified as “non-consensus.” By contrast, for those
statements that the initial question could be reformulated,
a third round of questions was launched in which the ex-
perts responded with a binary answer (agree/disagree). The
consensus was defined again as >70% of experts agreeing
with the response.

Descriptive statistics were computed using percentages
for categorical questions and medians for numerical rank
questions (quantitative value). The analysis was performed
using Excel (Microsoft).

RESULTS

The study was conducted from June 2022 to October 2022.
Ten experts were invited to participate; all 10 accepted the
invitation and completed the three rounds of question-
naires. The participating experts were the following: J.A.,
JA.,BA,RA,GA,EC,RK,]JM,MN., and GS. A
100% response rate was achieved in all rounds. Overall,
experts reached a consensus on 56 items in the first round
(53.3%). Of the 49 statements where the agreement was
not obtained, the steering committee reformulated 15
items (30.6%) after the second round (Tables 1B, 2B, 3B,
4B, and 7B). Of these, the experts reached a consensus in
13 items. Globally, an agreement was achieved in 69 items

(65.7%).
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TABLE 1A. How Important Are the Following Factors in Recommending a Presbyopia-Correcting Intraocular Lens?

Variable Median % Consensus Agreement

1. Age 8.0 90 YES

2. Patient’s habit 8.0 80 YES

3. Patient’s work 8.0 80 YES

4. Patient motivation 8.5 90 YES

5. Visual acuity 8.0 70 YES

6. Refraction 75 70 YES

7. Axial length 55 40 No agreement after the third round
8. Keratometry 6.0 40 Agreement in the third round

9. White to White 25 70 YES

10. IOL power 55 50 Agreement in the third round
11. Anterior chamber depth 4.0 40 No agreement after the third round
12. Pupil size 75 70 Agreement in the third round
13. Pupil dynamic 70 50 Agreement in the third round
14. Residual accommodative power 6.5 50 NO

15. Corneal transparency 10 100 YES

16. Corneal endothelium 10 100 YES

17. Macula status 10 100 YES

18. Optic nerve status 10 90 YES

19. Retina status 10 100 YES

* PREOPERATIVE CONSIDERATIONS: Tables 1A  to
3A show the outcomes of the preoperative consider-
ations section. This was the section with the highest
number of items. Of 68 items, consensus was reached in
48 (70.6%). Of note, in the items related to comorbidities
and whether they represented a contraindication or not
(Table 2A), there was agreement that they represented
a contraindication in four conditions: previous uveitis,
previous squint surgery, epiretinal membrane, and previous
ocular surgery; however, there was no agreement on the
level (absolute or relative).

* INTRAOCULAR LENS SELECTION: The “IOL selection”
section yielded a significant lack of consensus. There was
a significant discrepancy among experts on the important
parameters for choosing the IOL characteristics (mate-
rial, platform, and optic design). The experts only agreed
on the importance of the patient’s habits for the optical
IOL design selection (Table 4A). The experts reached a
complete consensus that the IOL power should be cal-
culated with modern formulas (e.g., Barrett Ull/ Kane)
(Table 4B). Almost all the experts agreed that the IOL
material for diffractive IOLs should be hydrophobic or hy-
drophilic with a hydrophobic surface and that a diffractive
design is not mandatory for a presbyopia-correcting IOL

(Table 4B).

e INTRAOPERATIVE AND POSTOPERATIVE CONSIDERA-
TIONS: Of the 14 items related to intraoperative issues
(Tables 5 and 6), the experts reached a consensus in 10
(71.4%). Postoperative considerations was the section with
the highest consensus. Of the 13 items (Tables 7A and 8),

an agreement was reached in 10 (76.9%).
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DISCUSSION

Since the introduction of the first multifocal IOLs in the
1980s, the technology developed for presbyopia-correcting
IOLs has significantly evolved. This design evolution has
been driven by demand for greater spectacle freedom
throughout the visual range within the contemporary pa-
tient population. The number of presbyopia-correcting
IOLs available in the market has also significantly ex-
panded. In their review on multifocal and EDOF IOLs in
2020, Rampat and Gatinel® found at least 70 presbyopia-
correcting IOLs on the international market. Although
newer lens designs perform well, the trade-off between
greater spectacle freedom and visual side effects remains an
important consideration. As the ASCRS Cataract Clini-
cal Committee stated,'® “not every currently available IOL
is suitable for every patient.” This study aimed to estab-
lish guideline recommendations through a consensus expert
panel in four key areas for presbyopia-correcting IOLs im-
plantation success: preoperative considerations, IOL selec-
tion, intraoperative management, and postoperative man-
agement. Before discussing the results, the reader is re-
minded that this study was based on experts’ opinions,
not evidence-based research; consequently, the outcomes of
this survey should be considered a guide. These recommen-
dations only relate to a snapshot in time and may change as
future tests and IOL designs become available. It is also im-
portant to note that an agreement was reached when >70%
of the experts agreed with a statement; consequently, there
were items in which all or almost all experts agreed, while
others, despite being labelled as agreement, where three ex-
perts disagreed.
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TABLE 1B. (Third-Round Questions). Do You Agree With the Following Statements?

Statements

Yes (%) No (%) Uncertain Agreement

Potential visual acuity (item 5):

7110 (70%) 2/10 (10%) 1/10 (10%)  YES

« For patients with a potential postoperative CDVA < 0.5 (Snellen Scale), surgeons
should consider an extended depth-of-focus IOL or non-diffractive IOL design.
« For patients with a potential postoperative CDVA > 0.5 (Snellen Scale), a multifocal

I0OL may be recommended.

Axial length (item 7)

* <22 mm: recommended with precaution for refractive surgeons at first approach.
» Between 22-27 mm: recommended for refractive surgeons at first approach.
» >27 mm: recommended with precaution for refractive surgeons at first approach.

Keratometry (item 8)

» <40 D: recommended with precaution for refractive surgeons at first approach.
» Between 40-45 D: recommended for refractive surgeons at first approach.
» >45 D: recommended with precaution for refractive surgeons at first approach.

IOL power (item 10)

» <10 D: recommended with precaution for refractive surgeons at first approach.
» Between 10-27 D: recommended for refractive surgeons at first approach.
» >27 D: recommended with precaution for refractive surgeons at first approach.

Anterior chamber depth (item 11)

* <2.5 mm: recommended with precaution for refractive surgeons at first approach.
» Between 2.5-3.8 mm: recommended for refractive surgeons at first approach.
+ >3.8 mm: recommended with precaution for refractive surgeons at first approach.

Pupil size/dynamics (items 12 and 13)Scotopic

» <6 mm: recommended for refractive surgeons at first approach.
+ >6 mm: not recommended for surgeons at first approach.

Photopic

+ >2.8 mm: recommended for refractive surgeons at first approach.

* <2.8 mm: not recommended for surgeons at first approach.

5/10 (50%) 5/10 (50%) 0/10 (0%)  NO
8/10 (80%) 2/10 (20%) 0/10 (0%)  YES
710 (70%) 3/10 (30%) 0/10 (0%)  YES
6/10 (60%) 4/10 (40%) 0/10 (0%)  NO
8/10 (80%) 2/10 (20%) 0/10 (0%)  YES

Abbreviations: CDVA = corrected distance visual acuity; D = diopter; IOL = intraocular lens.

Regarding preoperative considerations, there was a broad
consensus on the importance of age, patient’s habit, work,
and motivation for recommending a presbyopia-correcting
IOL (Table 1A). Although it is challenging to establish cut-
off values for the recommended age (both the oldest and
youngest), experts consider it an important factor. In the
scientific literature, most of the studies included a range of
ages between around 50 and 75 years. Obviously, it does not
mean that ages out of that range represent a contraindica-
tion; nonetheless, they should be managed with more cau-
tion, and surgeons should balance age with other preop-
erative aspects (e.g., patient profile, refraction, and ocular
health).

Consensus on the importance of the patient’s profile
(their habits, work, and motivation) is in line with previous
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articles,’* 19?9 suggesting that a detailed history enquiring

about the work, visual expectations, hobbies, and lifestyle is
helpful to know the patient’s visual requirements and their
suitability for a presbyopia-correcting IOL. Oshika and as-
sociates’! reported that the preoperative chair time, the
time required in consultation discussions, was twice as long
in patients who received a multifocal IOL as in those who
received a monofocal IOL.

There was a consensus on the importance of visual and
refractive parameters. The experts agreed that the potential
postoperative visual acuity is crucial in deciding the type
of presbyopia-correcting IOL. For patients with a potential
postoperative corrected distance visual acuity (CDVA) <
0.5 (Snellen Scale), experts agreed that surgeons should
consider an EDOF IOL or non-diffractive IOL design.
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TABLE 2A. Which of the Following Comorbidities Represent an Absolute or Relative Contraindication for Implanting a
Presbyopia-Correcting Intraocular Lens?

Absolute

Relative

No

Contraindication Contraindication Contraindication

Uncertain

% Consensus

AGREEMENT

20. Family history positive for ocular

disease

21. Evaporative dry eye

22. Aqueous deficient dry eye
23. Ptosis

24. Ectropion

25. Entropion

26. Anisometropia

27. High myopia >6.0 D

28. High hypermetropia >4.0 D

29. High regular astigmatism (>5 D)
30. Corneal higher-order aberration

31. Keratoconus
32. Limbal stem cell deficiency

33. Corneal epithelium dysfunction
34. Corneal endothelial dysfunction

35. Poor dilatation
36. Synechiae
37. Zonulopathy

38. Previous uveitis

39. Iris defect

40. Floppy iris syndrome

41. Diabetes without retinopathy
42. Diabetic retinopathy

43. Squint

44, Previous squint surgery

45. Previous refractive corneal
surgery

46. Epiretinal membrane

47. Previous intraocular surgery
48. Dry age-related macular
degeneration

49. Macular drusen

50. Wet age-related macular
degeneration

51. Peripheral rhegmatogenous
retinal degeneration

0/10 (0%)

1/10 (10%)
3/10 (30%)
1/10 (10%)

2/10 (20%)
2/10 (20%)
0/10 (0%)
0/10 (0%)
0/10 (0%)
0/10 (0%)
2/10 (20%)

8/10 (80%)
(80%)
7/10 (70%)
7/10 (70%)
1/10 (10%)
1/10 (10%)
5/10 (50%)

2/10 (20%)
3/10 (30%)
0/10 (0%)
1/10 (10%)
710 (70%)
4/10 (40%)

4/10 (40%)
1/10 (10%)

5/10 (50%)
1/10 (10%)
7110 (70%)
3/10 (30%)

8/10 (80%)

3/10 (30%)

5/10 (50%

8/10 (80%)
7/10 (70%)
6/10 (60%)

8/10 (80%)
8/10 (80%)
(30%)
3/10 (30%)

(20%)
7110 (70%)
6/10 (60%)

2/10 (20%)
0/10 (0%)
1/10 (10%)

(10%)
710 (70%)
8/10 (80%)
3/10 (30%)

5/10 (50%
7110 (70%
6/10 (60%
5/10 (50%
2/10 (20%
5/10 (50%

RORR NI PR

5/10 (50%)
7/10 (70%)

4/10 (40%)
6/10 (60%)
2/10 (20%)
6/10 (60%)

0/10 (0%)

4/10 (40%)

5/10 (50%) 0/10 (0%) 50 Agreement in the third
round

1/10 (10%) 0/10 (0%) 80 YES

0/10 (10%) 0/10 (0%) 70 YES

2/10 (20%) 0/10 (0%) 60" Agreement in the third
round

0/10 (10%) 0/10 (0%) 80 YES

0/10 (10%) 0/10 (0%) 80 YES

6/10 (60%)  1/10 (10% 60 NO

6/10 (60%)  1/10 (10%) 60 NO

8/10 (80%)  0/10 (0%) 80 YES

2/10 (20%)  1/10 (10%) 70 YES

2/10 (20%) 0/10 (0%) 60* Agreement in the third
round

0/10 (0%) 0/10 (0%) 80 YES

2/10 (20%)  0/10 (0%) 80 YES

2/10 (20%)  0/10 (0%) 70 YES

2/10 (20%)  0/10 (0%) 70 YES

2/10 (20%)  0/10 (0%) 70 YES

1/10 (10%) 0/10 (0%) 80 YES

2/10 (20%)  0/10 (0%) 50* Agreement in the third
round

3/10 (30%)  0/10 (0%) 50* NO

0/10 (0%) 0/10 (0%) 70 YES

4/10 (40%)  0/10 (0%) 60 NO

3/10 (30%)  1/10 (10%) 60 NO

1/10 (10%) 0/10 (0%) 70 YES

1/10 (10%) 0/10 (0%) 50* Agreement in the third
round

1/10 (10%) 0/10 (0%) 50" NO

2/10 (20%)  0/10 (0%) 70 YES

1/10 (10%) 0/10 (0%) 50" NO

3/10 (30%)  0/10 (0%) 60" NO

1/10 (10%) 0/10 (0%) 70 YES

1/10 (10%) 0/10 (0%) 60 Agreement in the third
round

2/10 (20%)  0/10 (0%) 80 YES

3/10 (30%) 0/10 (0%) 40* Agreement in the third

round

*>70% considered as a contraindication (relative or absolute).Abbreviation: D = diopter.

For patients with a potential postoperative CDVA > 0.5
(Snellen Scale), a multifocal IOL may be recommended
(Table 1B). There was a consensus regarding the refrac-
tion, keratometry and IOL power, and discrepancy in ax-
ial length. Experts agreed that a keratometry between 40 to
45 diopters (D) is the most suitable for recommendation of
a presbyopia-correcting IOL (Table 1B). Likewise, experts
agreed that IOL powers between 10 and 27 D are the most
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appropriate for presbyopia-correction IOLs (Table 1B); out-
side those IOL power and keratometry ranges, patients
should be managed with more caution. Despite the dis-
crepancy in axial length and the challenge of establishing
the axial length cut-off for fewer complications, agreement
on IOL power reveals that, in general, short and long eyes
should be managed with caution. Eyes with a short axial
length may experience a decrease in visual quality with mul-
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TABLE 2B. (Third-Round Questions). Do You Agree With the Following Statements?

Statements Yes (%) No (%) Uncertain Agreement
Family history of positive glaucoma/age-related macular degeneration 9/10 (90%) 1/10 (10%) 0/10 (0%) YES
consider an EDOF IOL or non-diffractive IOL designs (item 20).

Squint (item 43) 8/10 (80%) 2/10 (20%) 0/10 (0%) YES

+ Good stereopsis: recommended with precaution for refractive
surgeons at first approach.
« Poor stereopsis: not recommended for surgeons at first approach.

RMS of higher order aberrations for 6-mm pupil size (item 30). 8/10 (80%) 2/10 (20%) 0/10 (0%) YES

* <0.4 pym: recommended for refractive surgeons at first approach.
Between 0.4 and 0.5 pm: recommended with precaution for
refractive surgeons at first approach.

>0.5 pm: not recommended for surgeons at first approach.

Wavefront analysis: Spherical aberrations postoperatively should not 7/10 (70%) 3/10 (30%) 0/10 (0%) YES
exceed 0.5 um for 6-mm pupil size (item 30).

Capsular bag unstable (PEX, trauma, high myopia) consider monofocal 10/10 (100%) 0/10 (0%) 0/10 (0%) YES
or non-diffractive IOL designs (item 37).

A lid malposition should be treated before considering 9/10 (90%) 1/10 (10%) 0/10 (0%) YES
presbyopic-correcting IOL implantation (item 23).

In patients with macular drusen, consider DUET procedure, EDOF |IOL 8/10 (80%) 2/10 (20%) 0/10 (0%) YES
or non-diffractive IOL designs (item 49).

In patients with rhegmatogenous retinal degeneration, a second opinion 8/10 (80%) 2/10 (20%) 0/10 (0%) YES

by the retinal specialist is required and providing treatment if needed.
Delay surgery if risky (item 51).

Abbreviations: EDOF = extended depth-of-focus; IOL, intraocular lens; PEX = pseudoexfoliation syndrome; RMS = root mean square.

TABLE 3A. How Important Are the Following Tests in Preventing Future Complications After Presbyopia-Correcting Intraocular Lens

Implantation?

Variable Median % Consensus Agreement
52. Refraction 75 60 NO
53. Corneal topography 9.0 100 YES
54. Corneal tomography 9.0 80 YES
55. Pupillometry static 70 70 YES
56. Pupillometry dynamic 70 60 NO
57. Eye dominance 70 60 Agreement in the third round
58. Contrast sensitivity 5.5 50 NO
59. Schirmer test 70 50 NO
60. Tear osmolarity 70 50 NO
61. Biometry 10 100 YES
62. Biometry formula 10 100 YES
63. Optical coherence tomography RNFL 75 70 YES
64. Optical coherence tomography macula 9.0 90 YES
65. Orthoptic examination 6.0 50 NO
66. Visual field 5.5 60 NO
67. Contact lens trial 4.0 40 NO
68. Aberrometer test 70 40 NO

Abbreviations: RNFL = retinal nerve fiber layer.
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TABLE 3B. (Third-Round Questions). Do You Agree With the Following Statement?

Statement

Yes (%) No (%) Uncertain Agreement

Eye dominance is not a mandatory test, except for mix and match strategies (item 57)  7/10 (70%) 1/10 (10%)  2/10 (20%) YES

TABLE 4A. How Important Are the Following Parameters on Material, Platform, or Optic Design Choice for a Presbyopia-Correcting

Lens?
Median % Consensus Agreement

69. Age

Material 45 40 NO

Platform 6.5 50 NO

Optic 70 50 NO
70. Keratometry

Material 4.0 40 NO

Platform 4.5 40 NO

Optic 45 40 NO
71. White to White

Material 2.5 50 NO

Platform 5.0 40 NO

Optic 2.0 40 NO
72. Refraction

Material 2.5 50 NO

Platform 5.0 40 NO

Optic 70 50 NO
73. Patient’s habit

Material 25 50 NO

Platform 4.5 40 NO

Optic 8.0 70 YES
74.10L power

Material 4.0 30 NO

Platform 5.5 40 NO

Optic 9.0 60 NO
75. Anterior chamber depth

Material 2.5 50 NO

Platform 5.0 40 NO

Optic 4.5 60 NO
76. Pupil size

Material 25 50 NO

Platform 5.0 40 NO

Optic 6.5 50 NO
77. Residual accommodative power

Material 2.5 50 NO

Platform 3.5 40 NO

Optic 6.5 50 NO
78. Contact lens wearer

Material 2.5 50 NO

Platform 3.5 50 NO

Optic 4.5 50 NO

Abbreviation: IOL, intraocular lens.

tifocal IOL compared with medium axial length eyes due to
minimization of the retinal image.””** Furthermore, shorter
eyes have been associated with a higher probability of [OL
tilt,”* as well as higher prediction errors in IOL power cal-
culation.”” Eyes with a long axial length may have asso-

ciated comorbidities and a higher risk of suffering future
maculopathies, affecting long-term visual performance af-
ter presbyopia-correcting IOL implantation.’®?

The pupil size is an important aspect when considering
a presbyopia-correcting IOL. Large pupils increase the risk
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TABLE 4B. (Third-Round Questions). Do You Agree With the Following Statements Regarding the IOL Selection, Intraoperative and
Postoperative?

IOL selection Yes

Uncertain Agreement

Formula:

4° generation
(Barrett Ull/
Kane) formulas
are preferred
IOL material:
The IOL material
for diffractive 1OL
design should be
hydrophobic or
hydrophilic with a
hydrophobic
surface

IOL design:

A diffractive
design is not
mandatory

10/10 (100%)

8/10 (80%)

9/10 (90%)

0/10 (0%)

2/10 (20%)

0/10 (0%)

0/10 (0%) YES

0/10 (0%) YES

1/10 (10%) YES

Abbreviation: IOL, intraocular lens.

TABLE 5. How Important Are the Following Surgical Steps to Optimize the Outcomes of Presbyopia-Correcting Lenses Implantation?

Median % Consensus Agreement
79. Preoperative eye drops 6.5 50 NO
80. Anesthesia 5.0 40 NO
81. Corneal incision 9.0 80 YES
82. OVD used 8.0 70 YES
83. Rhexis 9.0 90 YES
84. Phacoemulsification technique 6.5 50 NO

Abbreviation: OVD = ophthalmic viscosurgical device.

of experiencing photic phenomena after surgery.”® Small
pupils may require an expansion for safe surgery, and the
surgeon should be careful during the expansion maneuver
not to provoke damage to the iris sphincter.’” Furthermore,
a small pupil might compromise the optical performance
distance of some non-diffractive EDOF IOLs.’® There was
consensus among the experts that the optimal range of
pupil size for recommending a presbyopia-correction IOL is
a pupil diameter >2.8 mm under photopic conditions and
<6.0 mm under scotopic conditions.

Overall, any abnormality which affects the cornea,
retina, macula, or optic nerve might restrict the poten-
tial visual function after presbyopia-correcting IOL im-
plantation. As discussed below, some conditions repre-
sent an absolute contraindication, while others are a rel-
ative contraindication. Experts reached a full or nearly
complete consensus that the cornea, macula, retina, and

optic nerve must be carefully examined preoperatively
(Table 1A).
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Comorbidities may preclude a good visual prognosis af-
ter presbyopia-correcting IOLs. Almost all experts agreed
that in patients with age-related macular degeneration or
a positive family history of the disease, the recommended
IOL should be EDOF or a non-diffractive design (Table 2B).
The experts broadly agreed that dry eye disease (DED) rep-
resents a relative contraindication (Table 2A). Tear abnor-
malities may lead to refractive surprise’’ and higher ocu-
lar discomfort after lens replacement surgery.’” Dry eye dis-
ease is one of the leading causes of dissatisfaction after un-
eventful cataract surgeries, especially after multifocal IOL
implantation.”> The ASCRS Cataract Clinical Commit-
tee proposed that DED should be treated before lens-based
surgery.'® Experts broadly agreed that a lid malposition rep-
resents a relative contraindication that should be treated
before implanting a presbyopia-correcting IOL.

Although a consensus was not reached, most experts con-
sidered that anisometropia and myopia >6.0 D do not rep-
resent a contraindication. The experts agreed that hyper-
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TABLE 6. Which of the Following Intraoperative Complications Represent an Absolute or Relative Contraindication for Implanting a
Presbyopia-Correcting Intraocular Lens?

Absolute Contraindication  Relative Contraindication  No Contraindication Uncertain % Consensus AGREEMENT
85. Corneal damage 0/10 (0%) 10/10 (100%) 0/10 (0%) 0/10 (0%) 100 YES
86. Iris damage 0/10 (0%) 8/10 (80%) 2/10 (20%) 0/10 (0%) 80 YES
87. Anterior capsule tear 0/10 (0%) 8/10 (80%) 2/10 (20%) 0/10 (0%) 80 YES
88. Posterior capsule tear 2/10 (20%) 8/10 (80%) 0/10 (0%) 0/10 (0%) 80 YES
89. Zonulolysis 4/10 (40%) 6/10 (60%) 0/10 (0%) 0/10 (0%) 60" NO
90. Rhexis bigger than the optic plate 0/10 (0%) 7/10 (70%) 3/10 (30%) 0/10 (0%) 70 YES
91. Capsule fibrosis 0/10 (0%) 7/10 (70%) 3/10 (30%) 0/10 (0%) 70 YES
92. Anterior vitrectomy 1/10 (10%) 9/10 (90%) 0/10 (0%) 0/10 (0%) 90 YES

*>70% considered as a contraindication (relative or absolute).

TABLE 7A. How Important Are the Following Issues in Optimizing the Clinical Outcomes and Minimizing Postoperative
Complications After Presbyopia-Correcting Intraocular Lens Implantation?

Median % Consensus Agreement
93. Timing of postoperative follow-up visit 6.5 50% Agreement in the third round
94. Timing of postoperative follow-up test 7.0 70% YES
95. Postoperative follow-up treatment 70 70% YES
96. Postoperative surgical treatment 75 70% YES
97. Time of surgery in the fellow eye 9.0 90% YES

TABLE 7B. (Third-Round Questions). Do You Agree With the Following Postoperative Follow-Up Plan?

Statement Yes (%)

No (%) Uncertain Agreement

1 day; 2 weeks (OCT/IOP/tear
assessment and explain
neuroadaptation process); 6 weeks
if needed (ltem 93).

7/10 (70%)

3/10 (70%) 0/10 (0%) YES

Abbreviations: IOP = intraocular pressure; OCT = optical coherence tomography.

opia >4.0 D does not constitute a contraindication. Of
note, although high ametropia itself should not be con-
sidered a contraindication, it is important to consider the
potential limitations concerning short and long eyes pre-
viously pointed out to manage these patients carefully. Ex-
perts agreed that regular astigmatism >5.0 D represents a
relative contraindication. It should be considered that the
optical performance of multifocal toric IOLs with cylinder
>3.00 D may significantly worsen with a small amount of
IOL rotation (>5°).”* A potential approach for high astig-
matism patients is a bioptic procedure.

Increased corneal higher order aberrations (HOAs)
worsen visual quality and reduce the chances of a sat-
isfactory visual outcome from multifocal IOL implanta-
tion. The experts agreed to establish a threshold value
of root mean square of HOAs and spherical aberration
at which presbyopia-correcting IOL should not be rec-
ommended (Table 2B). Likewise, a broad consensus was
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reached on considering keratoconus as an absolute con-
traindication to any presbyopia-correcting IOL. Experts
agreed that previous refractive corneal surgery represents
a relative contraindication, depending on corneal HOAs,
as stated above. Biometry may be less accurate in patients
undergoing previous corneal refractive surgery,”’ % and ap-
propriately modified biometry formulae should be used.
There was a broad consensus that limbal stem cell
deficiency, corneal epithelium and endothelium dysfunc-
tion, diabetic retinopathy, and dry and wet age-related
macular degeneration are absolute contraindications for
presbyopia-correcting IOL (Table 2). Likewise, the survey
also revealed that a good consensus was reached among
the experts that poor dilatation, iris defect, and synechiae
represent relative contraindications. Experts agreed that
previous uveitis, squint or previous squint surgery, epireti-
nal membrane, previous ocular surgery, macular drusen,
and a peripheral rhegmatogenous retinal degeneration
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TABLE 8. How Important is it to Carry Out the Following Tests Postoperatively to Prevent Future Complications After
Presbyopia-Correcting Intraocular Lens Implantation?

Median % Consensus Agreement
98. Keratometry 6.0 40% NO
99. Optical coherence tomography macula 9.5 90% YES
100. Corneal topography 8.0 90% YES
101. Corneal tomography 8.0 70% YES
102. Aberrometer 8.0 60% NO
103. Intraocular pressure 8.5 80% YES
104. Endothelial cell count 8.0 70% YES
105. Defocus curve 6.5 50% NO

represent a contraindication; however, there was no agree-
ment on the level (absolute or relative). For patients with
zonulopathy or an unstable capsular bag (pseudoexfoliation
syndrome, trauma, high myopia), all experts agreed that
the indication should be a monofocal or non-diffractive
IOL design (Table 2B). For squint patients, there was a
consensus among experts that presbyopia-correction IOLs
only should be recommended, and with caution, if the
stereopsis is good (Table 2B). In patients with rhegmatoge-
nous retinal degeneration, a broad consensus was reached
that a second opinion by a retinal specialist should be ac-
quired, applying treatment if needed and delaying surgery
if indicated (Table 2B). Finally, in patients with macular
drusen, there was clear consensus that a DUET procedure
should be considered or that IOL selection should be from
EDOF or non-diffractive IOL designs (Table 2B). The
experts disagreed as to whether floppy iris syndrome and
diabetes without retinopathy represent a contraindication.

Regarding preoperative tests for preventing postopera-
tive complications, out of the 17 tests proposed, experts
agreed on seven (corneal topography and tomography,
pupillometry static, biometry and biometry formula, opti-
cal coherence tomography (OCT) for retinal nerve fiber
layer and macula assessment) (Table 2A). The results of
this survey show that it is important to evaluate the cornea,
macula, optic nerve, and pupil size to assess the appropri-
ateness of a presbyopia-correcting IOL. Furthermore, IOL
power calculation (biometric measurement and formula)
must be as accurate as possible to obtain the best refractive
outcomes. Related to this, the ASCRS Refractive-Cataract
Surgery Subcommittee published a helpful article detailing
the different available technologies for preoperative bio-
metric measurements.’’ Interestingly, although there was
consensus that DED represents a relative contraindication,
experts did not reach an agreement on two tests proposed
(Schirmer test and tear osmolarity) for routine diagnosis.
The ASCRS Corneal Clinical Committee developed a
consensus-based practical diagnostic ocular surface disease
algorithm to provide surgeons with a way to efficiently
diagnose and treat visually significant ocular surface disease
before surgery.”®
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Once the surgeon ascertains that the patient is suitable
for a presbyopia-correcting IOL after the preoperative ex-
amination, the next step is to decide the type of IOL that
best suits the patient’s profile. Independent of the IOL cho-
sen, the power calculation is crucial to obtain optimal vi-
sual and refractive outcomes. The experts reached a com-
plete consensus that the IOL power should be calculated
with modern formulas (Table 4B). Regarding the IOL de-
sign, there are three important aspects: material, platform,
and optic design. Almost all experts agreed that the IOL
material for diffractive IOLs should be hydrophobic or hy-
drophilic with a hydrophobic surface and that a diffrac-
tive design is not mandatory for a presbyopia-correcting
IOL (Table 4B). However, there was a significant discrep-
ancy among experts on the important parameters for choos-
ing the IOL characteristics (material, platform, and op-
tic design), where there was only a consensus on the im-
portance of the patient’s habit for the optic design selec-
tion (Table 4A). This lack of agreement reveals the chal-
lenge of finding the IOL that best suits the patient’s pro-
file. Consequently, this is one of the main challenges that
clinicians, researchers, and the industry should tackle soon.
Within multifocal IOLs (only diffractive-based design), the
surgeon may choose between a bifocal or trifocal IOL, dif-
ferent light distribution between foci and add powers.’ In
the EDOF IOLs family, diffractive and non-diffractive de-
signs are available’; however, each IOL is usually imple-
mented in a specific platform regarding material, IOL di-
ameter, and haptics. Nevertheless, the platform could affect
the performance of the optical design (e.g., material deteri-
oration over time, posterior capsule opacification, probabil-
ity of tilt or displacement due to haptics, or inadequate IOL
diameter in relation to the capsular bag size). It is also wor-
thy of note that some intraoperative aspects may also influ-
ence the performance of any IOL (e.g., the size and centra-
tion of the capsulorrhexis).'®*” In order to find the best IOL
for each patient’s profile, perhaps an advance would be for
each specific optic design to be available on different plat-
forms (haptic, IOL diameter). Furthermore, it is interesting
to note that the current nomenclature describing the differ-
ent IOLs belonging to the family of presbyopia-correcting
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IOLs is broad and without a clear consensus. Hence, it will
be of great help to work towards using terminology and IOL
classification that achieves a broad consensus within the
Ophthalmological community.
Regarding the final areas under
intraoperative and postoperative management—the
experts agreed that corneal incision, the type of oph-
thalmic viscosurgical device used, and capsulorhexis are
important surgical issues that should be considered in order
to optimize the outcomes of the presbyopia-correcting
IOL implantation (Table 5). Likewise, there was a full
or nearly complete consensus that the eight proposed
intraoperative complications represent relative or absolute
contraindications for carrying on with the implantation
of a presbyopia-correcting IOL. Regarding postoperative
management, the survey shows a good agreement among
experts on the importance of postoperative timing and
the tests used for postoperative evaluation (Table 7A and
8), evidencing that appropriate postoperative follow-up
is crucial to identify and manage unhappy patients. Like
the agreement reached by the experts in this survey, the
ASCRS Cataract Clinical Committee recommended that
postoperative clinical evaluation should include corneal
topography, intraocular pressure measurement, and a
dilated funduscopic examination, with OCT if CDVA is
worse than 20/20.'® Furthermore, this Committee proposed
a self-questionnaire to be answered by the surgeon to iden-
tify the potential sources of the patient’s dissatisfaction.
Surgeons must be familiar with the different medical and
surgical options (laser touch-up, IOL exchange) to solve
postoperative complications or patients’ complaints. Oth-
erwise, they should refer to a colleague who is familiar with

consideration—

refractive and complex case management. It is worthy of
note that although most clinical studies evaluated the de-
focus curve in the battery of postoperative measurements,
experts disagreed on the utility of this test for postoperative
evaluation. The ASCRS Cataract Clinical Committee
also did not include this test for postoperative assessment.
Defocus curve may be a valuable tool to differentiate the
performance of presbyopia-correcting IOLs*’; however, it
is time-consuming and impractical in routine clinical care.

Although the Delphi method is a robust procedure and
has been widely used in different health fields, among
them ophthalmology, it has limitations. Firstly, the Delphi
method is not “evidence-based.” In areas with little scien-
tific literature or controversial findings, the consensus or
lack of it will depend only on personal experience, which
could affect the method’s reproducibility. Lack of clear guid-
ance on the selection of the experts and the required sam-
ple size are recognized limitations of the Delphi method.*!
The expert panel comprised experts from different coun-
tries, and the number of recruited experts (n = 10) was con-
sistent with the recommendations that advise five to ten ex-
perts per professional group.'” However, the relatively small
number of experts did help to achieve a 100% response rate
in all rounds.

In conclusion, this study using the Delphi method found
a broad agreement on the key preoperative recommen-
dations to assess the patient’s suitability for presbyopia-
correcting IOLs. Likewise, experts agreed on multiple rel-
evant aspects of the intraoperative and postoperative man-
agement of patients who undergo presbyopia-correcting
IOLs implantation. Finally, a lack of consensus was found
in issues related to the IOL selection.
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