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Purpose: To study the patients’ perception of trifocal IOL (Panoptix™) performance.

Patients and methods: 60 eyes of 35were implanted with trifocal IOL. Refractive (sphere – S,

cylinder – Cyl and spherical equivalent – SE, all in D) and visual (distance uncorrected – VAsc,

distance corrected –VAcc, intermediate – IntVA, near uncorrected –NVAsc and distance corrected

near – NVAcc, all in LogMAR) results were recorded. Patients were asked about satisfaction

(per eye), spectacle independence, near and intermediate activities, distance activities in quantity

and quality, finally about personal facial care (per patient). Comparison was made between non-

toric (48) and toric models, genders (18 males) and between bilateral (25 patients) and unilateral

implantations. Results were correlated to age and IOL power.

Results: With a SE of mean −0.3 ± 0.5 D, cases achieved mean VAsc 0.09 ± 0.1 (~20/25), VAcc

0.05 ± 0.1 (~20/22), IntVA 0.05 ± 0.9 (~20/22), NVAsc 0.05 ± 0.09 (~̴20/22) andNVAcc 0.04 ± 0.8

(̴~20/22). Mean level of satisfaction was 85.7 ± 16.5, spectacle independence 96.0 ± 10.6, near

activities 95.4 ± 9.8, intermediate activities 97.7 ± 6.4, quantity of distance activities 90.2 ± 10.1,

quality of distance activities 88.0 ± 12.1 and facial care 92.6 ± 11.9. All comparisons (non-toric and

toric, male and female and bilateral and unilateral implantation) were statistically insignificant

(P>0.05). Correlation with age and IOL power was also statistically insignificant (P>0.05).

Conclusion: As perceived by patients, trifocal IOL resulted in very high level of satisfac-

tion. This satisfaction is reflected on diverse visual activities. This level is achieved regard-

less of gender, IOL model or even unilateral implantation. It is also achieved regardless the

age of patients or preoperative eye status.
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Introduction
The first reports addressed to IOLs treating presbyopia with multifocality, date back

to 1987.1 However, it was rapidly noticed the degraded optical qualities of early

prototypes.2–4 Various generations were introduced to practice, ending with the

current trifocal one.5–9 Extensive concerns were addressed to assess advanced

visual and optical functions, naming near and intermediate acuities, contrast sensi-

tivity and glare and halos.10–13 While most of research focus on objective

measures,9–14 patients’ perception of IOLs’ performance remains the cornerstone

of lens choice.

Trifocal IOL (Panoptix™ – Alcon Laboratories Inc., Fort Worth, TX, USA) has

been introduced lately with earliest reports in 2016.15 The lens is a non-apodized

diffractive trifocal IOL that distributes light energy to three focal points in both

small and large pupil conditions. It uses zeroth, second, and third non-sequential

diffraction orders for distance, intermediate, and near foci, respectively, and the
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energy at the first diffractive order is redistributed to

optimize the performance at three other focal points. This

novel diffractive structure produces high light utilization,

transmitting 88% of light at the simulated 3.0 mm pupil

size to the retina. The light is split into two with one half

allocated to the distance focus and the other half split

between the near and intermediate focus. This IOL is

also designed with an intermediary 4.5 mm diffractive

zone, making its performance less dependent on pupil

size.15 Various reports studied the performance of the

lens, whether separately16–20 or in comparison with other

lenses.11,21–26 Objective and subjective assessments were

included.11,15–26

This study tries to focus on the patient’s perspective, by

assessing various visual activities, with respect to funda-

mental life situations. It is also trying to widen the

research, to tackle more specific issues like the perfor-

mance of the IOL in different situations and with different

cases.

Patients And Methods
This is a prospective observational study that included 60

eyes of 35 patient undergoing phacoemulsification with

trifocal IOL (Panoptix) implantation, starting January 2016.

Cases were included if they were complaining of

visually significant cataract, in one or both eyes, with other-

wise normal ocular examination and with no age restriction

and chose to be implanted with toric IOL after full explana-

tion of the potential merits and drawbacks of the lens.

Cases were excluded if they had ocular comorbidity,

like glaucoma, macular degeneration, corneal scars, etc.

Cases were also excluded if they had previous ocular

surgeries, except for uneventful corneal laser vision cor-

rection procedures.

After complete history taking, all cases were examined

to assess visual acuity using ETDRS charts. Objective and

subjective refractions were performed, if possible.

Anterior segment and ocular surface were examined

using slit-lamp biomicroscopy. Patients were then dilated

to assess lens condition and examine the posterior segment

by funduscopy. After explaining the condition and the

required treatment for the patients, they were offered the

choice of trifocal IOL, for more spectacle independence.

IOL power was calculated using IOL-master™ (Carl

Zeiss, Meditec, Germany). Data retrieved from the calcu-

lation, in addition to IOL power, were: keratometry in

Diopters for steep and flat meridians, plus cylinder. Axial

length was retrieved in mm. IOL calculation formula was

chosen depending on the ocular parameters. The choice of

power was the first one on the myopic side to achieve

emmetropia. For eyes with corneal cylinder <1.25 D, IOL

with spherical power only was chosen. For cylinder ≥1.25
D, cases were informed that an additional corneal laser

procedure would be needed. No additional measures, e.g.

incision at steep meridian, LRI, were taken during pha-

coemulsification to manage the cylinder. Starting 2018, the

same trifocal IOL toric models were used to treat these

eyes, with same indications. Moreover, all cases were

informed that an additional laser vision correction proce-

dure might be needed, if emmetropia was not achieved for

distance,2 months after surgery.

A standard uneventful phaco-emulsification procedure

was performed for all cases. IOLs were implanted and

centered properly in the capsular bag. Patients received

postoperative medications in the form of topical antibiotics

(Gatifloxacin 0.5%), corticosteroids (Prednisolone acetate

1%) Qid for 1 month. NSAIDs drops (Ketorolac) were

also prescribed, Qid for 2 months, to avoid aggressive

capsular healing and maintain lens position. Preservative-

free artificial teardrops (carmellose/glycerin combination)

was also prescribed Qid, starting week 2, ongoing, to

achieve healthy ocular surface.

From the non-toric IOL implanted eyes (48), 3 required

an additional laser vision correction procedure to treat

residual cylinder.

After complete stability of the eyes, uncorrected and

best-corrected visual acuity for distance were assessed.

Visual acuity was also assessed for uncorrected intermedi-

ate (70 cm) and near (35 cm) distances, to simulate natural

daily life activities. Distance corrected near visual acuity

was also assessed. Visual acuity was first measured using

ETDRS charts using Sloan family of 5×5 letters as opto-

types under photopic conditions using room illumination

of 85 cd/m2. Measures were then converted into LogMAR

for statistical assessment.

Refraction was assessed in term of diopters for final

cylinder and spherical equivalent.

All cases were given a questionnaire to rate these

conditions:

● General satisfaction and impression about the final

result, for each eye.
● Spectacle independence, to assess the frequency of

using glasses, for each patient.
● Quality of reading and using mobile phones, to assess

near activities, for each patient.
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● Quality of using computer screens, to assess inter-

mediate activities, for each patient.
● Quantity of vision at night driving or night outdoor

activities to assess distance activities at dim illumina-

tion, for each patient.
● Quality of vision at night driving or night outdoor

activities to assess symptoms like glare and halos at

dim illumination, for each patient.
● Quality of personal care and facial activities (make-

up for females and shaving for males), to assess

comfort in personal life, for each patient.

(N.B.: for patients who had one eye only operated, they

were asked to comment on the implanted eye only.)

Each question was given a score from 0 to 5, 0 being

worst and 5 being best. For statistical purpose, grades were

converted into percentage 0–100%.

All surgeries were performed in The Eye Consultants

Center, Jeddah, by same surgeon (IH)

Study respected the tenets of Declaration of Helsinki.

A prior ethical committee approval was obtained. All

patients signed a preoperative consent. The questionnaire

distributed for patients, included the purpose for data

collection.

Statistical analysis :was performed using SPSS software,

version 12 (SPSS Inc., Chicago, Illinois). Descriptive analy-

sis was performed by calculating mean ± standard deviation

and range for quantitative data. For qualitative data, frequen-

cies were represented by a number and percentage. For

parametric values, a between-group comparison was per-

formed with the Student t-test for quantitative data. For

non-parametric values, the Mann–Whitney U-test was used

for between-group comparison. Correlation was made by

Pearson’s test for parametric values and Spearman’s for

non-parametric. P < 0.05 was considered statistically

significant.

Results
The study included 60 eyes for 35 patients. 25 (62.5%) had

bilateral implantation and 10 unilateral (37.5%). 18

(51.4%) were males and 17 (48.6%) were females. Of 60

eyes, 48 (80%) were non-toric and 12 (20%) were toric

models. 32 (53.3%) were right eyes and 28 (46.7%) left

ones. Mean age of patients was 55.0 ± 11.4 years (24–71).

Table 1 presents the ocular parameters and IOL power

statistics.

After a duration of follow up with mean 2.5 + 2.1 (1–9)

months, cases were assessed. Only 3 cases required laser

vision correction as enhancement after IOL implantation.

Table 2 presents the visual and refractive results. Table 3

presents the response of cases to subjective impression

about various activities.

In an attempt to find any potential difference between

cases, comparison for refractive, visual results and subjec-

tive impression were made between eyes which were

implanted with IOLs with non-toric and toric models

(Table 4 and Figure 1). A similar comparison was made

between males and females (Table 5 and Figure 2). A last

comparison was made between individuals implanted

bilaterally and in one eye only (Table 6 and Figure 3).

As the sample of cases which required laser correction

Table 1 Ocular Parameters And IOL Power Statistics

Mean ±SD Range (min.-max.)

Steep K (D) 44.2 1.8 36.9–47.5

Flat (D) 42.9 2.1 32.6–46.9

Corneal cylinder (D) 1.2 1.0 0.2–4.4

Axial length (mm) 24.0 1.6 20.1–29.1

IOL power (D) 20.4 3.8 9.0–30.0

Table 2 Post-Operative Refractive And Visual Results

Mean ±SD Range (min.–max.)

Sphere (D) 0.2 0.6 −0.5–4.0

Cylinder (D) −0.35 0.48 −2.25–0

Spherical equivalent (D) −0.03 0.5 −1.0–3.25

VAsc (LogMAR) 0.09 0.1 0–0.5

VAcc (LogMAR) 0.05 0.1 0–0.5

Int. VA (LogMAR) 0.05 0.9 0–0.4

NVAsc (LogMAR) 0.05 0.09 0–0.4

NVAcc (LogMAR) 0.04 0.8 0–0.4

Abbreviations: VAsc, distance visual acuity without correction; Vacc, distance

visual acuity with correction; Int. VA, intermediate visual acuity without correction;

NVAsc, near visual acuity without correction; NVAcc, near visual acuity with

distance correction.

Table 3 Subjective Impression (%)

No. Mean ±SD Range

(min.–max.)

Satisfaction (/eye) 60 85.7 16.5 40–100

Spectacle independence

(/patient)

35 96.0 10.6 60–100

Reading (/patient) 35 95.4 9.8 60–100

PC use (/patient) 35 97.7 6.4 80–100

Night driving (/patient) 35 90.2 10.1 80–100

Night symptoms (/patient) 35 88.0 12.1 60–100

Facial care (/patient) 35 92.6 11.9 60–100
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vision correction enhancement was too small (n=3), this

was not compared to those which did not need it. As

presented in corresponding tables, both groups, in each

comparison, were matched (p >0.05). An exception for

that is the eyes implanted with non-toric and toric models

had a statistically significant difference (p<0.05) in steep

K and corneal cylinder. Males and females’ parameters

were matched, except for steep K (p <0.05). Results

were statistically non-significant for both groups (p

>0.05). There was also no statistical difference in the

results between patients implanted bilaterally and in one

eye only (p >0.05).

In an attempt to a better understanding of the lens

performance, correlations were made between age and

IOL power from one side and visual results and subjective

performance form the other side. It was found that IOL

performed equally in different ages and with different

powers. All correlations were weak (r <0.4) and statisti-

cally insignificant (p >0.05) (Table 7).

Discussion
This study includes 60 eyes implanted with trifocal IOL,

from which 12 were toric models. 10 patients, were

implanted unilaterally. To our knowledge, this is the first

publication to include toric models from this trifocal IOL.

Moreover, unilateral implantation with trifocal IOLs was

rarely discussed.20,27,28

Throughout the relatively short duration since the

introduction of the lens, it has been sufficiently studied,

both objectively and subjectively.11,15–26 In our study, we

chose to focus on the subjective aspect and widen its

analysis, in order to shed more light on patients’ experi-

ence. Objective measures were also taken into considera-

tion. Expected findings were to be linked to objective lens

performance to assess their reliability. Still, our objective

lens results, nearly matched previous publications.11,15–26

The study chose a quantitative rather than a mere

qualitative evaluation for subjective patients’ experience.

Specific questions were posed, meant to represent different

life situations. Each received an ascending (0 being worst)

score out of 5, that was transformed to out of 100, in order

to have a more statistical representation. The mean of

scores was considered to be more representable than a

percentage of patients. Finally, we could express the

results per eye, or per patient, correspondingly. Results

were all above 85%, some of which (PC use) reached up

to 97.7% satisfaction (Table 3).

Table 4 Comparison Between Eyes Implanted With Non-Toric

And Toric Models (Mean ± SD)

Non-Toric

(n=48)

Toric

(n=12)

P Value

Age (years) 54.2 ± 12.1 58.5 ± 6.7 >0.05

IOL power (D) 20.1 ± 3.6 21.3 ± 4.2 >0.05

Steep K (D) 43.8 ± 1.8 45.5 ± 1.5 <0.05*

Flat K (D) 42.8 ± 2.6 43.3 ± 1.8 >0.05

Corneal cylinder (D) 0.95 ± 0.81 2.34 ± 1.12 <0.05*

Axial length (mm) 24.2 ± 1.6 23.5 ± 1.6 >0.05

Post-op. sphere (D) 0.26 ± 0.67 −0.04 ± 0.26 >0.05

Post-op. cylinder (D) −0.36 ± 0.49 −0.33 ± 0.44 >0.05

Post-op. spherical

equivalent (D)

− 0.09 ± 0.56 −0.29 ± 0.38 >0.05

VAsc (LogMAR) 0.08 ± 0.12 0.11 ± 0.17 >0.05

VAcc (LogMAR) 0.04 ± 0.1 0.08 ± 0.13 >0.05

Int. VA (LogMAR) 0.04 ± 0.07 0.08 ± 0.13 >0.05

NVAsc (LogMAR) 0.04 ± 0.08 0.08 ± 0.13 >0.05

NVAcc (LogMAR) 0.03 ± 0.06 0.08 ± 0.13 >0.05

Satisfaction (%) 84.2 ± 17.0 91.7 ± 13.4 >0.05

Spectacle independence

(%)

93.9 ± 19.6 96.7 ± 8.2 >0.05

Reading (%) 95.2 ± 10.2 96.7 ± 8.2 >0.05

PC use (%) 97.2 ± 7.0 100 ± 0 >0.05

Night driving (%) 89.0 ± 10.1 96.7 ± 8.7 >0.05

Night symptoms (%) 87.6 ± 12.4 90 ± 11 >0.05

Facial care (%) 92.4 ± 12.4 93.3 ± 10.3 >0.05

Note: *Significant.
Abbreviations: VAsc, distance visual acuity without correction; Vacc, distance

visual acuity with correction; Int. VA, intermediate visual acuity without correction;

NVAsc, near visual acuity without correction; NVAcc, near visual acuity with

distance correction.

Figure 1 Comparison between eyes implanted with non-toric and toric models

(P>0.05).
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Comparison with previous studies concerned with

the same trifocal IOL would not be effectively

achieved.11,16,18,20,21,26 The same was concluded when

revised other works not dealing with the current

IOL.11,13,14,29–31 There are no standards in methodology-

assessing subjective perception for vision after multifocal

IOL implantation, not to mention results retrieved from this

assessment. Questions vary in number and contents. Most

of the studies simply represented the answers in term of

percentage of 3–4 levels of satisfaction.10–14,16,29–31 Those

which chose to use scoring, used it in a descending manner

(0 being the best),18,20,21,26 or ascending (0 being the

worst).11 The final score also varied from 4,20 618,21,26

and 10.11

Toric models were introduced at a later stage. To our

knowledge, there are no reports till date, about them. For

other trifocal IOLs, toric models existed. Results of which

were presented, but we could not retrieve a direct compar-

ison between them and non-toric ones. In this study, cases

implanted with both models were matched in criteria,

except for steep K readings and corneal cylinder (which

is logic). They both achieved similar levels of satisfaction.

In view of the earlier lesser results in performance for

previous multifocal IOLs generations, differences

between individuals were of concern. It was constantly

advised to perform the procedure bilaterally. For these

reasons, we tried to expand the analysis. Gender differ-

ences were compared. There were no differences between

males and females. Similar to previous work by Akman

et al,20 individuals who received the lens in one eye,

perceived performance similar to those who received it

bilaterally. Those individuals were either single eyed or

the other eye had poor vision for various reasons. They

Figure 2 Comparison between males and females (P>0.05).

Table 5 Comparison Between Males And Females (Mean ± SD)

Males

(n=18)

Females

(n=17)

P Value

Age (years) 57.6 ± 9.6 52.2 ± 12.7 >0.05

IOL power (D) 20.2 ± 3.5 20.8 ± 4.3 >0.05

Steep K (D) 43.6 ± 1.9 44.9 ± 1.4 <0.05*

Flat K (D) 42.4 ± 2.7 43.5 ± 1.7 >0.05

Corneal cylinder (D) 1.0 ± 0.8 1.4 ± 1.2 >0.05

Axial length (mm) 24.3 ± 1.4 23.6 ± 1.8 >0.05

Post-op. sphere (D) 0.17 0.5 0.15 0.3 >0.05

Post-op. cylinder (D) −0.3 0.4 −0.4 0.6 >0.05

Post-op. spherical

equivalent (D)

−0.01 0.5 −0.05 0.2 >0.05

VAsc (LogMAR) 0.07 ± 0.1 0.1 ± 0.1 >0.05

VAcc (LogMAR) 0.03 ± 0.1 0.06 ± 0.1 >0.05

Int. VA (LogMAR) 0.04 ± 0.1 0.06 ± 0.08 >0.05

NVAsc (LogMAR) 0.04 ± 0.1 0.06 ± 0.09 >0.05

NVAcc (LogMAR) 0.03 ± 0.1 0.05 ± 0.07 >0.05

Satisfaction (%) 84.4 ± 16.1 83.5 ± 19.0 >0.05

Spectacle independence (%) 96.7 ± 10.3 92.0 ± 24.0 >0.05

Reading (%) 96.7 ± 10.3 94.1 ± 9.4 >0.05

PC use (%) 98.9 ± 4.7 96.5 ± 7.9 >0.05

Night driving (%) 90.0 ± 10.3 90.6 ± 10.3 >0.05

Night symptoms (%) 86.7 ± 11.9 89.4 ± 12.5 >0.05

Facial care (%) 95.6 ± 11.0 89.4 ± 12.5 >0.05

Note: *Significant.
Abbreviations: VAsc, distance visual acuity without correction; Vacc, distance

visual acuity with correction; Int. VA, intermediate visual acuity without correction;

NVAsc, near visual acuity without correction; NVAcc, near visual acuity with

distance correction.

Table 6 Comparison Between Patients Implanted Bilaterally And

In One Eye Only (Mean ± SD)

Bilateral

Implantation

(n=25)

Unilateral

Implantation

(n=10)

P Value

Age (years) 52.4 ± 11.5 53.8 ± 11.7 >0.05

Spectacle

independence (%)

96.8 ± 9.5 88.3 ± 30.6 >0.05

Reading (%) 94.4 ± 10.8 98.0 ± 6.3 >0.05

PC use (%) 98.4 ± 5.5 96.0 ± 8.4 >0.05

Night driving (%) 90.4 ± 10.2 90.0 ± 10.5 >0.05

Night symptoms (%) 87.2 ± 12.8 90.0 ± 10.5 >0.05

Facial care (%) 92.0 ± 11.5 94.0 ± 13.5 >0.05
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depended on that one, trifocal IOL eye on their activities.

For that reason, it could be concluded that a bilateral

implantation is not a condition for success with this

lens. Neither the age, nor the original status of the eye

(as represented by axial length), affected the results in

patients.

For the previous analysis, it could be concluded that

trifocal IOL could perform efficiently and equally, in a

wide range of individuals and conditions, providing that

the procedure is completed uneventfully.

Disclosure
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