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Abstract

Background: As a leading cause of visual impairment in elderly, age-related macular degeneration has an increasing
global incidence annually. It’s association towards cataract surgery remains a debate.

Aim: The objective of this study is to summarize and evaluate the association between cataract surgery and age-related
macular degeneration.

Methods: A systematic search strategy was conducted across several electronic reference databases (PubMed, Cochrane
Library, ProQuest) and included articles published between 2018—-2023. Duplicate publications, review articles, and
incomplete articles were excluded.

Results: Databases searching identified a total of 254 articles. Of these, 29 articles passed the screening process and
resulted in 12 articles for full-text assessment. The 6 articles did not evaluate the outcome of interest. Hence, we found
six appropriate studies included in this review.

Conclusion: The results suggest that there may be an association of cataract surgery and increased risk of AMD
progression and development. This association may increase according to the time of follow-up since cataract surgery.

To improve medical treatment and for patients with cataract and AMD, additional research is essential to increase
understanding of the disease state and its impact on AMD progression mainly prospective multicenter and RCT studies.
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INTRODUCTION

As the foremost cause of visual impairment mainly in developed countries, age-related macular degeneration (AMD)
owned the increasing global incidence. In the United States, it is estimated almost 3 million people are affected by AMD!.
By 2040, the prevalence of AMD is predicted to rise to 288 million from 196 million in 2020, with Asia being the highest
number of AMD patients. If remains untreated, AMD can cause further vision deterioration. For this reason, AMD is also
the leading etiology of blindness for the elderly population along with cataract. The most common technique to diagnose
AMD is optical coherence tomography (OCT), and now is widely used as the investigation of patients with AMD. It is
critical to understand the complex interaction of factors contributing to AMD?3. Among the debilitating factors, cataract
surgery has been proposed as significantly affect AMD progression. Recently, The Age-Related Eye Disease Study
(AREDS) was conducted as a multicenter randomized trial to understand the course of AMD*”. Around 74% patients
over 65 years old with visual impairment suffer from the complications of cataracts that coexist with AMD?,

Being the most common surgery performed electively worldwide, around 20 million surgeries are being done to treat
cataract patients. The increasing surgeries is performed to minimalize the complication of blindness in elderly patients

who are in need for vision. However, cataract surgery itself capable of surgical complications and ocular comorbidities>*-
11

Currently, the matter of association between cataract surgery and AMD is a debate. Several studies stated that it is
reasonable to deny the time of cataract surgery hence there are concerns regarding AMD exacerbation due to the
inflammation in age-related cataract. However, there are also variable findings in the research. Therefore, this systematic
review is intended to bring insight into the association of cataract surgery towards AMD progression for the basis of
further research, treatment plan, and prevent complication.

Method

Search Strategy

This study is a qualitative systematic review. The data is obtained through electronic database search in Medline
(PubMed), Scopus, Web of Science, and Google Scholar. The keywords are “Cataract Surgery” AND “Age-related
macular degeneration” using English and Bahasa Indonesia. Duplicates of the articles are removed. The selected articles
are based on inclusion and exclusion criteria.

Table 1. Literature search strategy

Database Keywords Results

PubMed "Association" AND "cataract surgery" AND "age-related macular degeneration" 7
“Correlation” AND "cataract surgery" AND "age-related macular degeneration"

Cochrane "Association" AND "cataract surgery" AND "age-related macular degeneration" 6

Library “Correlation” AND "cataract surgery" AND "age-related macular degeneration"

Google "Association" AND "cataract surgery" AND "age-related macular degeneration" 17500

Scholar “Correlation” AND "cataract surgery" AND "age-related macular degeneration"

Eligibility Criteria

All studies were assessed for eligibility. The inclusion criteria of the included studies were articles published in the last 5
years between 2018 and 2023, full-text articles, published in Bahasa Indonesia or English, and studied the association
between cataract surgery and age-related macular degeneration. The exclusion criteria of the studies are articles that are
not indexed by Scopus, editorials, reviews, and articles which did not report complete data on the variables of
intramedullary screw fixation. The Preferred Reporting Items for Systematic Review and Meta-Analysis (PRISMA)
guideline is used for the selection. Finally, the articles are screened and synthesized into a qualitative systematic review.

Data Extraction and Outcome
All the authors extracted the data from the articles. Author, year of study, published year, study design, treatment, outcome,
and complication of the patients in the study were identified for qualitative analysis.

Results

Databases searching identified a total of 17513 articles (Table 1), and they were screened based on the inclusion and
exclusion criteria included in the study selection. Of these, 45 articles passed the screening process and resulted in 12
articles for full-text assessment. The six articles did not evaluate the outcome of interest. Hence, we found six appropriate
studies included in this review (Figure 1). The summary of the main findings of the selected studies is presented in Table
1. Among the six studies, all of them were cohort study, with consequently prospective and retrospective. The selected
studies included a total of 23611 subjects.
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Table 1. Summary of included studies
Author (Year) Study desig] N Age (Years) | Follow-up (Years) | Finding
Cataract surgery may be associated with incidence of late AMD.
Operated eyes had higher incidence of late AMD [1.4% vs 0.3%;
Retrospective 6790 | 555201 6 adjusted risk ratio (RR): 3.47, 95% confidence interval (CI)
cohort e 1.40-8.57], but not early AMD (6.0% vs 3.0%, adjusted RR:
1.12,95% CI10.76-1.64) or any AMD (6.9 vs 3.2%, adjusted RR:
1.23, 95% CI 0.85-1.78).
Cataract surgery did not increase the risk of developing late
AMD with up to 10 years of follow-up (p=0.73)
oSignificant improvement between pre- and post- operative best
corrected visual acuity (BCVA) (p<0.0001)
Retrospective 81 825561 05 oNo significant difference in central subfield thickness before
cohort e . and after surgery (p>0.05).
s Cataract surgery improve the visual acutty in patients with wet
AMD receiving intravitreal anti-VEGF injections
The incidence rate of neovascular AMD was 0.88 per 1000
person-years (95% CI: 0.66-1.14), and 1.60 (1.04-2.36) among
the cataract surgery patients during a 5-year follow-up period
(p<0.001)
Patients who underwent cataract surgery using blue-light
11397 | 754 =83 4 filtering intraocular lenses (BLF IOL) no difference in nAMD
severity
eSignificant decrease of central subfield macular thickness
(CSMT) (p=0.001)
Retrospective 11 78.9=5.6 1 eImproved visual acuity (VA) (p<0.001)
cohort . i eSatisfactory visual outcomes and controlled disease activity
without AMD progression
#No evidence to delay surgery in patients who required

Gan et al. (2020)2

Bhandari et al. (2022)%F Prospective cohort | 1767 | 50-85 1-12

Starr et al. (2018)*

Ho et al. (2018)!° Prospective cohort | 3465 | 70.2£9.6 5

Retrospective

i 16
Achiron et al. (2020) cohort

Karesvuo et al. (2021)"7

Discussion

With the increasing elderly population, visual impairment is to be anticipated'®. Currently, cataract surgery remains as the
leading eye surgeries specifically in the aging population®!°2!, In several research, cataract surgery increased the risk of
AMD progression, such as the studies by Gan et al. (2020) and Ho et al. (2018). The follow-up time is also a factor which
contributes to the progression of AMD. The longer the time is, the further Although both of the research studied about the
possible association between cataract surgery and AMD, other studies found that there are no significant correlation and
risk?>?3, A meta-analysis of AMD progression and cataract surgery has been done previously and state similarly with the
follow-up of 6-10 months®%°,
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The article we found in this review revealed that within up to 10 years, cataract surgery is not correlated with the severity
of AMD!2%10, The explanation between the association are light toxicity and phototoxic effects. The light which has short-
wavelength possibly capable of reactive oxygen species liberation, thus caused the formation of protein and toxic lipid
peroxidation releases. In cataract surgery, the cataract is removed thus the retina is exposed to the light, resulting in retinal
damage and AMD progression. Second, the phototoxic occurrence causes dendritic cells chronic inflammation. This
inflammation is also able to be induced from extracapsular extraction which leads to further AMD development. The
participants possibly introduced to blue-light blocking ability lenses, as studied by Achiron et al. (2020)'°. The IOLs have
the possibility to prevent AMD. However, further research is still needed to examine the protective of IOLs**2°,

Other findings in the studies are cataract surgery was beneficial in the outcome of visual acuity'*. The patients who initially
already suffered from late AMD have better vision after cataract surgery?’. This is a note for the physicians and surgeons
to determine the benefits and risks in patients needing cataract surgery and suffer from AMD. Our review can also be a
basis for the informed consent with patients and medical team before and after cataract surgery. It is also important to
identify the risk factors of cataract surgery and AMD, as both share similar risk factors such as age, sex, ethnicity, and the
signs of AMD before and after surgery!'®!3.

This systematic review has several limitations. First, the classification of AMD may vary between studies. Second, the
study design is limited to cohort studies. However, the included articles are high-level evidence studies, hence providing
reliable result.

Conclusion

Cataract surgery may possibly associated to the development of AMD due to the light toxicity and chronic inflammation
after extracapsular extraction. However, most studies found insignificant association between cataract surgery and the
progression of AMD. The findings can be a basis for further studies mainly high-level evidence studies such as similar
cohort or clinical trials in a different setting and specific AMD classification, thus confirm the findings.
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