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Background: To examine whether advanced age predisposes to intraoperative complications among cataract surgery cohort
preoperatively stratified as high-risk.

Methods: A retrospective analysis of 100 consecutive patients, 75 of which aged under 80 vs 25 of which aged 80 or above were
analyzed for operation time, complication rates, postoperative best-corrected visual acuity (BCVA), and intraocular pressure.
Secondary outcomes analysis focused on multivariable models on age and surgical outcomes adjusted for preoperative complication
risk factors such as nuclear sclerosis severity, pseudoexfoliation, and intraoperative floppy iris syndrome (IFIS) and ocular comorbid-
ities such as age-related macular degeneration and glaucoma.

Results: Baseline variables for sex distribution, concomitant ocular and systemic comorbidities, nuclear sclerosis grade, pseudoexfo-
liation, BCVA, and IOP were comparable between the groups. None of the patients underwent anterior or posterior vitrectomy. No
differences were observed in the rate of intraoperative floppy iris (IFIS) syndrome (17% vs 16%, P=1.000) and the use of surgical
adjuncts such as iris hooks (1.3% vs 4.0%, P=0.439) between patients aged under 80 years and those 80 years or above. Postoperative
BCVA at 1 week (0.33+£0.35 LogMAR units vs 0.33+0.29 LogMAR units, P=0.962) did not differ between those aged under 80 years
and 80 years or above. For patient age at surgery, correlation analysis revealed no associations with operation time (B: —0.09; 95% CI:
—0.44 to 0.27; P=0.628), surgical challenge rate (B: 1.12; 95% CI: 1.00 to 1.27; P=0.073), or postoperative BCVA at 1 week (B: 0.004;
95% CI: —0.012 to 0.005; P=0.379). In multivariable analysis, patient age at surgery remained non-significant for operation time when
adjusted for pseudoexfoliation and IFIS (B: —0.07, 95% CI: —0.43, 0.30; P=0.629). After adjustment for wet AMD and glaucoma,
advancing age showed a trend towards worse 1-week postoperative BCVA, with each additional year corresponding to a 0.01 decline
in LogMAR units (B: —0.01; 95% CI: —0.02, 0.00; P=0.051).

Conclusion: Advanced age should not be treated as an inherent risk factor or contraindication for cataract surgery in high-risk
patients.

Keywords: advanced age, cataract surgery, intraoperative complications, intraoperative floppy iris syndrome, pseudoexfoliation,
surgical outcomes

Introduction

Cataract surgery is most commonly performed and successful ophthalmic procedures worldwide;' primarily aimed at
restoring vision impaired by the opacification of the eye’s natural lens. With advancements in surgical techniques and
intraocular lens (IOL) technology,” the procedure has witnessed remarkable improvements in safety and efficacy.’
However, patient-specific factors, notably age, are assumed to influence postoperative outcomes.”
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With increasing life expectancy, the demand for cataract surgery in older patients—those aged 80 years and older—
continues to grow steadily, with nearly all individuals in their 90s exhibiting clinically significant cataracts.” Despite
improvements in surgical techniques and technologies, the question of whether advanced age itself constitutes an
independent risk factor for adverse surgical outcomes remains under debate. Recent studies have demonstrated that
elderly patients undergoing cataract surgery may face an increased risk of specific complications. These complications
include posterior capsule rupture (PCR), elevated intraocular pressure, and corneal edema, likely due to age-related
changes such as zonular weakness and thinner posterior capsules.*® Other studies have suggested that poorer post-
operative outcomes observed in elderly populations may be more strongly attributed to coexisting ocular and systemic
comorbidities rather than chronological age alone.”®

Here, we aimed to evaluate whether advanced age predisposes to complications in high-risk cataract surgery patients.

Methods

Study Design

We performed a retrospective review of the records of patients who underwent cataract surgery between January 1, 2023,
and December 31, 2023, at Assuta Ashdod Medical Center, Ashdod, Israel. The Institutional Review Board (IRB)/ethics
committee of the 0015-23-AAA approved the study. Patient consent to review their medical records was waived due to
the retrospective non-interventional nature of the study. Confidentiality of patient data was maintained. Study protocol
adhered to the tenets of the Declaration of Helsinki.

Study Participants

Cataract surgery cohort preoperatively stratified as high-risk. A hundred consecutive patients, 75 of which were aged
under 80 vs 25 of which were aged 80 or above. The major risk factors in both groups were risk for IFIS and
pseudoexfoliation syndrome.

Preoperative Assessment

All patients were evaluated at the preoperative cataract surgery clinic of the Ophthalmology Department at Assuta Ashdod
Medical Center. Cataract grading was performed using a standardized classification protocol, ensuring consistency across all
examining ophthalmologists.”'® In addition, autorefractive keratometry was performed using a NIDEK autorefractor
(NIDEK Co., Ltd. Japan), and ocular biometry was conducted with a TOMEY device (TOMEY Corporation, Japan).

Postoperative Objective Outcome Measures
Best-corrected visual acuity (BCVA) was measured at 4 m under photopic conditions (167 candelas [cd])/m?). Visual
acuity was measured using decimal fractions and converted into LogMAR for statistical analysis.

Statistical Analysis

An initial descriptive analysis was performed to characterize the sample population and compare baseline characteristics
between age groups (<80 vs >80 years). Categorical variables were analyzed using the y*-test or Fisher’s exact test (when
sample size in any of the group < 5). Continuous variables were assessed for normality using the Shapiro—Wilk test and
visual inspection of histograms. Normally distributed continuous variables were compared using Student’s #-test, while
non-normally distributed continuous variables were analyzed with the Mann—Whitney U-test. To assess the association
between age and surgical outcomes, we conducted both univariable and multivariable analyses. Age was analyzed both as
a continuous and categorical variable (<80 vs >80 years).

Primary outcomes analysis included operation time, complication rates, postoperative BCVA, and IOP. Secondary
outcomes analysis focused on preoperative complication risk factors such as nuclear sclerosis severity, pseudoexfoliation,
and intraoperative floppy iris syndrome (IFIS). Multivariable models were adjusted for relevant confounding variables,
including preoperative complication risk factors and concomitant ocular comorbidities (age-related macular degenera-
tion, glaucoma). For the binary variables (risk factors, complications) logistic regression models were constructed,
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whereas for the continuous variables linear regression models were utilized. All statistical analyses were performed using
R (version 4.4.3). P-value <0.05 was considered statistically significant for all analyses.

Results

The study cohort included 100 consecutive high-risk patients, of which 75 were aged under 80 and 25 were aged 80 or
above (Table 1). Baseline variables for sex distribution, concomitant ocular and systemic comorbidities, nuclear sclerosis
grade, pseudoexfoliation, BCVA, and IOP were comparable between the groups (Table 1).

No differences were observed in the rate of intraoperative floppy iris (IFIS) syndrome (13 out of 75 [17%] vs 4 out of
25 [16%], P=1.000) and the use of surgical adjuncts such as iris hooks (1 out of 75 [1.3%] vs 1 out of 25 [4.0%],
P=0.439) between patients aged under 80 years and those 80 years or above (Table 2). Respectively, operation time
between the groups was comparable (33£15 min vs 33+£13 min, P=0.947, Table 2). Postoperative BCVA at 1 week (0.33
+0.35 LogMAR units vs 0.33+0.29 LogMAR units, P=0.962, Table 2) did not differ between those aged under 80 years
and 80 years or above, whereas postoperative IOP at 1 week was slightly higher among those aged under 80 years (14.8
+3.1 mmHg) when compared to those aged 80 years or above (13.5+2.7 mmHg, P=0.049, Table 2).

For patient age at surgery, correlation analysis revealed no associations with operation time (B: —0.09; 95% CI: —0.44
to 0.27; P=0.628, Table 3), surgical challenge rate (B: 1.12; 95% CI: 1.00 to 1.27; P=0.073, Table 3), postoperative
BCVA at 1 week (B: 0.004; 95% CI: —0.012 to 0.005; P=0.379, Table 3), or IOP at 1 week (B: —0.04; 95% CI: —0.11 to
0.04; P=0.309, Table 3). In parallel, when comparing the patients aged under 80 years and those 80 years or above,
neither operation time (B: —0.55; 95% CI: —7.29 to 6.20; P=0.873, Table 3), nor surgical challenge rate (B: 1.54; 95% CI:
0.20 to 8.46; P=0.629, Table 3), postoperative BCVA at 1 week (B: —0.01; 95% CI: —0.17 to 0.15; P=0.945, Table 3), or
IOP at 1 week (B: —1.36; 95% CI: —2.81 to 0.09; P=0.066, Table 3) were different.

In multivariable analysis, patient age at surgery remained non-significant for operation time when adjusted for
pseudoexfoliation and IFIS (B: —0.07, 95% CI: —0.43, 0.30; P=0.629). After adjustment for wet AMD and glaucoma,
advancing age showed a trend towards worse 1-week postoperative BCVA, with each additional year corresponding to
a 0.01 decline in LogMAR units (B: —0.01; 95% CI: —0.02, 0.00; P=0.051).

Table | Preoperative Variables

Parameter Age < 80 Years (N=75) | Age > 80 Years (N=25) P-value
Sex, male: female (N/%) 39:36 (52:48) 11:14 (44:56) 0.644
BCVA (LogMAR units) 0.77 £ 041 0.95 + 0.61 0.204
IOP (mmHg) 15.6+3.8 15.0+3.7 0.503
Cataract grade (N/%)
Nuclear sclerosis (0.5:1:2:3:4) 1:11:33:24:3 0:3:7:14:1 0.402
Cortical cataract (grade 3) 1 (1.3) 0(-) 1.000
Posterior subcapsular (grade 23) 8 (Il) 5 (20) 0.391
Ocular comorbidities (N/%)
Wet AMD 3 (4.0 | (4.0) 1.000
Pseudoexfoliation 21 (28) 9 (36) 0.614
Glaucoma 9 (12) 4 (16) 0.732
Diabetic macular edema 2(2.7) 0(-) 1.000
Risk for IFIS 28 (37) 10 (40) 0.812
Systemic comorbidities (N/%)
Diabetes mellitus 30 (40) 10 (40) 0.814
Hypercholesterolemia 41 (55) 15 (60) 0.816
Hypertension 49 (65) 21 (84) 0.129

Notes: Data are given as meanSD, absolute numbers and proportions or median with interquartile range. For two-group comparisons,
dichotomic variables were analyzed with the two-factor x* test or Fisher’s exact test when sample size in any of the group was < 5, non-
parametric variables with the Mann—Whitney U-test, and continuous variables with the Student’s T-test.

Abbreviations: AMD, age-related macular degeneration; BCVA, best-corrected visual acuity; IOP, intraocular pressure; LogMAR,
logarithm of the minimum angle of resolution.
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Table 2 Intraoperative Complications

Parameter Age < 80 Years (N=75) Age > 80 Years (N=25) P-value
Operation time (min) 3315 33+13 0.947
Surgical challenges (n/%)
Phacodonesis 0(-) 1 (4.0) 0.250
IFIS 13 (17) 4 (16) 1.000
Vision Blue I (1.3) 1 (4.0) 0.439
Iris hooks I (1.3) 1 (4.0) 0.439
Complications (N/%)
Anterior vitrectomy 0 () 0(-) 1.000
Posterior vitrectomy 0() 0(-) 1.000
IOL in the capsular bag 75 (100) 25 (100) 1.000
I-week outcomes
BCVA (LogMAR units) 0.33 £ 0.35 0.33 £0.29 0.962
IOP (mmHg) 148 £ 3.2 135+27 0.049

Notes: Data are given as absolute numbers and proportions or mean * SD. For two-group comparisons, dichotomic variables
were analyzed with the two-factor x* test or Fisher’s exact test when sample size in any of the group was < 5, non-parametric
variables with the Mann—Whitney U-test, and continuous variables with the Student’s T-test.

Abbreviations: AMD, age-related macular degeneration; BCVA, best-corrected visual acuity; IFIS, intraoperative floppy iris
syndrome; IOP, intraocular pressure; LogMAR, logarithm of the minimum angle of resolution.

Table 3 The Effect of Patient Age at Surgery on Surgical Outcomes

Age (Continuous Variable) B; 95% CI P-value Age (Binary Variable) B; 95% CI P-value
Operation time (min) —0.09 (-0.44 to 0.27) 0.628 —0.55 (=7.29 to 6.20) 0.873
IFIS 1.02 (0.97 to 1.08) 0.464 1.12 (0.43 to 2.81) 0.812
Any complication 1.12 (1.00 to 1.27) 0.073 1.54 (0.20 to 8.46) 0.629
BCVA at |-week (LogMAR) 0.004 (-0.012 to 0.005) 0.379 —0.01 (-0.17 to 0.15) 0.945
IOP at |-week (mmHg) —0.04 (-0.11 to 0.04) 0.309 —1.36 (-2.81 to 0.09) 0.066

Note: For binary variable age under 80 years as reference.
Abbreviations: BCVA, best-corrected visual acuity; Cl, confidence interval; IFIS, intraoperative floppy iris syndrome; IOP, intraocular pressure.

Discussion
This study aimed to evaluate whether advanced age (>80 years) is associated with increased intraoperative risk or
impaired outcomes after cataract surgery. A trend toward increased prevalence of certain risk factors (eg, high nuclear
sclerosis grade, pseudoexfoliation, and age-related macular degeneration) was observed in older patients, but these
differences did not reach statistical significance. The analysis revealed no statistically significant differences in operation
time, intraoperative complication rates, or short-term visual and intraocular pressure outcomes between the groups aged
under 80 years and those at least 80 years. Similarly, multivariable regression analyses did not demonstrate any
significant associations between age — whether treated as a continuous or categorical variable — and key surgical
outcomes.

Our findings are consistent with the growing body of literature that challenges the notion of advanced age as
a contraindication or inherent risk factor for cataract surgery. For instance, Lai et al demonstrated that individuals
aged 90 and older achieved significant visual improvement post-surgery, with 79.7% showing enhanced visual acuity,
despite a high prevalence of systemic and ocular comorbidities.'’ Similarly, Ménestam et al found that 90% of elderly
patients (aged 90 and above) gained improvement in BCVA, and Ben-Eli et al found that even patients above 95 years
achieved VA improvement.'>'? In contrast, Nussinovitch et al and Rosen et al found poorer outcomes in VA for cataract
patients over 90 years of age.*'* In the elderly, better postoperative visual acuity was associated with improved

functional outcomes, including reduced falls and enhanced quality-of-life.'>'
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The trend for a higher prevalence of advanced nuclear sclerosis, pseudoexfoliation syndrome, and age-related macular
degeneration aligns with prior observations that ocular comorbidities accumulate with age. However, the presence of
these conditions does not necessarily translate into increased surgical risk or inferior visual outcomes when managed
appropriately. For instance, Mutoh et al demonstrated that even in the presence of such comorbidities, elderly patients
undergoing cataract surgery did not experience worse intraoperative outcomes or long-term visual rehabilitation
compared to younger individuals.” Other studies, however, demonstrated that older age correlated with higher surgical
challenges and complications such as IFIS and endophthalmitis.*'’

Ong et al reported that while pseudoexfoliation syndrome was associated with a higher risk of certain intraoperative
challenges, postoperative visual acuity gains were ultimately comparable to those of patients without
pseudoexfoliation.'® These findings reinforce the notion that it is not chronological age per se, but rather the careful
preoperative assessment and intraoperative management of age-associated ocular pathology, that determines surgical
success. Furthermore, specific preoperative risk factors — not chronological age — should guide surgical risk stratifica-
tion. For example, Kantan et al demonstrated that pseudoexfoliation syndrome was associated with an increased risk of
nuclear cataract and subsequent cataract surgery, independent of age.'” While age may correlate with the prevalence of
such risk factors, its independent predictive value appears limited.

Taken together, this study supports a more individualized approach to surgical planning for elderly patients. Rather
than using age as a sole criterion for risk, surgeons should rely on a combination of clinical indicators, including lens
density, ocular comorbidities, and systemic health. The implication is that with modern surgical techniques and proper
perioperative management, cataract surgery can be safely and effectively performed in patients aged above 80 years,
without significantly increased risk of complications or having poor visual outcomes. Several limitations of this study
should be acknowledged. First, the sample size was relatively small, particularly in the 80 years and above age group,
which limits the statistical power to detect small to moderate differences. Second, the retrospective nature of the analysis
introduces the possibility of selection bias, as patient inclusion may have been influenced by clinical or demographic
factors not fully captured in the dataset. Third, only short-term postoperative outcomes were analyzed, which may not
fully reflect long-term visual recovery. In most cases, visual acuity stabilizes after the initial 1-2 weeks. While those
having good BCVA at 1-week are very likely to maintain good visual acuity it is not a perfect predictor for cases with
subpar visual acuity due to several temporary confounding factors that tend to resolve over the first month, such as
corneal edema, inflammation, ocular surface dry eye symptoms. Additionally, the study did not adjust for all potential
confounding variables such as surgeon experience or intraoperative complexity scores, which may influence outcomes
independently of age. Furthermore, endothelial cell density (ECD) may affect visual outcomes, especially in the short-
term. We could not incorporate ECD as a residual confounder in the multivariable analysis. Given the single-center
nature of this study, generalizability to broader or more diverse populations may be limited. The findings are most
applicable to settings with similar healthcare infrastructure, patient demographics, and surgical protocols. Nevertheless,
the results align with studies conducted in comparable clinical environments, supporting their relevance in refining
perioperative risk assessment strategies for elderly individuals undergoing cataract surgery.

Conclusion

Cataract surgery in patients aged 80 years and above was not associated with increased intraoperative complications or
worse short-term visual outcomes compared to younger patients. Age alone should not be considered a limiting factor;
instead, surgical decisions should be based on individual risk profiles. With appropriate care, elderly patients can achieve
meaningful surgical results.
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