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The prevalence of very elderly patients (aged 85 years and older)
with visually significant cataracts continues to rise in the United
States. We conducted a focused review of literature using
Preferred Reporting Items for Systematic Reviews and Meta-
Analyses guidelines to investigate the impact of very old age on
cataract surgery outcomes. The studies suggest that very elderly
patients, relative to their younger counterparts, had similar compli-
cation rates after adjusting for their higher rates of age-related
ocular and systemic comorbidities. In addition, most very elderly
patients gained improvement in visual acuity, enjoyed increased

quality of life, and had survival rates that extend beyond 1 year af-
ter surgery. Although many of the studies were small and lacked
statistical power to exclude clinically important differences in
outcome, findings generally supported cataract surgery in the
very elderly. Further studies are required to augment evidence-
based surgical decision-making in elderly persons with ocular
comorbidities and visually significant cataracts.
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Cataract extraction is the most commonly performed
operative surgery in the United States Medicare
population and continues to increase in rate.1

This corresponds to the aging U.S. general population.2

There has been considerable interest in whether surgical
treatment in the very elderly poses substantial risks beyond
those in younger adult patients.3,4 The limited reviews on
this topic are more than a decade old and varied in their
definitions of the very elderly.4 Using the World Health
Organization and National Institute of Aging-recognized
definitions of the very elderly as aged 85 and older,5 this
focused review examined the outcomes of cataract surgery
among the very elderly in context of developments
since 2000.

MATERIALS AND METHODS
We systematically searched the literature according to guidelines
published by the Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (Figure 1). We used the terms “cata-
ract surgery very elderly,” “cataract surgery octogenarians,” “cata-
ract surgery nonagenarians,” “cataract surgery centenarians,”
“cataract surgery eighty years,” “cataract surgery ninety years,”
and “cataract surgery one-hundred years” in the following data-
bases: PubMed, Embase, Google Scholar, and Web of Science.
We included English language publications from 2000 to 2016

that investigated cataract surgery outcomes in patients aged
85 years and older. We also included studies consisting of at least
50 eyes. Given the known risks for major intraoperative and post-
operative complications, as well as the proportion of patients
achieving 20/40 or better vision after routine cataract surgery
among younger adults, comparative studies involving cohorts
smaller than 50 to 100 eyes or patients would have had little sta-
tistical power to exclude differences in outcome if one truly ex-
isted.6 We selected the lower cohort number, appreciating the
difficulty of enrolling persons 85 years and older into clinical
studies. Our primary outcome was postoperative visual acuity; sec-
ondary outcomes included ocular and systemic complications,
quality of life, and survival time.
Two authors (E.L., C.E.M.) used the Good Research for

Comparative Effectiveness (GRACE) checklist to rate the quality
of observational studies.7 Disparities in GRACE ratings were
adjudicated by the third author (P.B.G.).

LITERATURE SEARCH
The literature search was completed on August 20, 2016,
and updated on October 14, 2017 (Figure 1). Of 3399 re-
cords from the original search, 10 met our inclusion criteria
(Table 1). These included 6 controlled studies (those with a
variables-matched group) and 4 uncontrolled studies that
met the inclusion criteria; 4 had a lower limit greater than
85 years of age. We included 1 paper by Mutoh et al.10

Submitted: October 24, 2017 | Final revision submitted: April 27, 2018 | Accepted: May 2, 2018

From the Department of Ophthalmology and Visual Science (Li), Yale University School of Medicine, New Haven, Connecticut, Department of Ophthalmology and
Pathology (Margo), Morsani College of Medicine, University of South Florida, Tampa, Florida, the Section of Ophthalmology (Greenberg), Providence Veterans Affairs
Medical Center, and the Division of Ophthalmology (Greenberg), Warren Alpert Medical School of Brown University, Providence, Rhode Island, USA.

The views expressed in this article are those of the authors and do not necessarily reflect the position or policy of the U.S. Department of Veterans Affairs or the U.S.
government.

Presented as a poster at the annual meeting of the American Society of Cataract and Refractive Surgery, Washington, DC, USA, April 2018.

Corresponding author: Paul B. Greenberg, MD, MPH, Section of Ophthalmology, Providence Veterans Affairs Medical Center, 830 Chalkstone Avenue, Providence,
Rhode Island 02908, USA. Email: paul_greenberg@brown.edu.

Published by Elsevier Inc. on behalf of ASCRS and ESCRS. 0886-3350/$ - see frontmatter
https://doi.org/10.1016/j.jcrs.2018.05.025

1

https://doi.org/10.1016/j.jcrs.2018.05.025


that did not meet our size criterion (70 eyes from 45 pa-
tients aged !90 years versus 31 eyes from 21 patients
aged O90 years) because no other recent study examined
systemic complications. We believed it was important to
examine this outcome, even in the context of a smaller
sample size.

Visual Acuity
Most very elderly patients who had cataract extraction had
clinically improved postoperative visual acuity compared
with their preoperative vision.8–11,13,14 In a controlled
study, Lundstr€om et al.4 reported that very old age was
not an independent variable associated with worse visual
acuity outcomes when adjusted for the higher incidence
of ocular comorbidities in the very elderly. Two other
controlled studies found no statistically significant differ-
ence in postoperative visual acuities between the older
cohort and their control (younger) counterparts despite
generally worse preoperative vision among very elderly
patients.10,13 This suggests that very elderly patients
achieved a greater gain in visual acuity, especially in the
study by M€onestam and Wachtmeister, which adjusted
for ocular comorbidities.13 The longest follow-up was
2 years reported by Lai et al.8 In their uncontrolled retro-
spective study of 207 eyes in patients aged 90 years and
older, Lai et al.8 found that (1) cataract surgery in the
very elderly improved visual acuity despite ocular and sys-
temic comorbidities and (2) systemic comorbidities did
not affect visual outcomes.

Specific ocular comorbidities that adversely impact visual
outcomes in the very elderly include poor overall preoper-
ative visual acuity from advanced cataract and comorbid
ocular disease such as age-related macular degeneration
(AMD) and glaucoma.8,15 The effect of AMD on postoper-
ative visual acuity has varied. Rosen et al.11 found no statis-
tically significant difference in postoperative visual acuity
improvement between very elderly patients with and
without AMD. However, Michalska-Ma1ecka et al.9

and Syam et al.14 attributed their cases of postoperative
visual acuity deterioration to coexisting advanced AMD.
Michalska-Ma1ecka et al.9 found 100 (82.0%) of 122 eyes
experienced improvement in visual acuity after cataract
surgery, compared with 2 (1.6%) of 122 eyes that had
decreased visual acuity, which the authors attributed
mainly to coexisting AMD. Similarly, Syam et al.14 reported
improvement in postoperative visual acuity among their
AMD patients, in which 24 (71%) of 34 eyes experienced
postoperative improvement in visual acuity versus 4
(11%) of 34 eyes that had deterioration in vision because
of underlying severe AMD. None of these studies used a
younger control group for comparison of outcomes.9,11,14

Ocular Complications
The most common ocular complications occurring during
cataract surgery in adults of all age groups are posterior capsule
tear, zonular rupture, vitreous loss, and retained lens frag-
ments.6 We found 4 controlled studies that addressed intra-
operative complication rates among very elderly patients.

Figure 1. Preferred Reporting Items for
Systematic Reviews and Meta-Analyses
literature search flow diagram.
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