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Purpose: To report the epidemiology of the surgical indications of pars plana vitrectomy in 
patients aged 75 years or older.
Patients and Methods: The medical records of patients who underwent vitrectomy surgery 
in a single center between 2008 and 2018 were evaluated retrospectively for demographics, 
medical background, and surgical indications. Data on patients aged 75–85 were compared to 
those of patients older than 85 years and those recorded between 2008–2013 and 2014–2018.
Results: A total of 592 patients were included, of whom 55% were males. The mean±standard 
deviation age of the cohort at presentation was 80.4±4.60 years, and the mean visual acuity 
was 1.3±0.93 logMAR. The main indications for surgery were retinal detachment (n=117, 
19.7%), epiretinal-membrane/vitreomacular traction (n=140, 23.6%), dropped intraocular lens/ 
retained lens (n=89, 15%), macular hole (n=64, 11%), submacular hemorrhage (n=40, 6.7%), 
diagnostic vitrectomy (n=37, 6.2%), non-diabetic vitreous hemorrhage (n=30, 5.1%), and 
diabetic vitreous hemorrhage and other diabetic complications (n=33, 5.6%). Patients aged 
85 years and older had higher rates of urgent surgeries (65%), such as for submacular 
hemorrhage and trauma (p=0.0000039 and p=0.001, respectively), and lower rates of non- 
urgent surgeries, such as for epiretinal membrane and macular hole (p=0.000032 and p=0.02, 
respectively), compared to patients aged 75–84 years. Additionally, the surgical rate for 
submacular hemorrhage decreased during 2008–2014 compared to 2014–2018 (p=0.000014).
Conclusion: Understanding the unique distribution of indications for vitrectomy among 
elderly patients is essential for appropriate management and treatment. Urgent cases repre-
sent 65% of the surgeries performed in the older population.
Keywords: aged, epidemiology, pars plana vitrectomy

Introduction
By 2050, the number of persons aged 80 years or older is estimated to triple.1 This 
demographic change will lead to a considerable rise in the number of people 
afflicted with major eye conditions that cause vision impairment,2 since those 
pathologies increase in prevalence with age. These two developments will mandate 
adjustments in ophthalmic care practices.

Surgery to preserve or improve vision has been shown to reduce the risk of falls, 
increase activity, and enhance the sense of security and well-being in the elderly.3 

Several studies have recognized the interrelation between visual acuity (VA), 
cognitive functions, and dementia,4,5 some implying that early intervention may 
reduce the severity of dementia.6 However, age-related systemic and ocular 

Correspondence: Sivan Elyashiv  
Goldschleger Eye Institute, Sheba Medical 
Center, Tel-Hashomer, Israel  
Tel +972 3530 2874  
Fax +972 3530 2822  
Email sivan.elyashiv@sheba.gov.il

Clinical Interventions in Aging 2021:16 1007–1012                                                         1007
© 2021 Elyashiv et al. This work is published and licensed by Dove Medical Press Limited. The full terms of this license are available at https://www.dovepress.com/terms. 
php and incorporate the Creative Commons Attribution – Non Commercial (unported, v3.0) License (http://creativecommons.org/licenses/by-nc/3.0/). By accessing the 

work you hereby accept the Terms. Non-commercial uses of the work are permitted without any further permission from Dove Medical Press Limited, provided the work is properly attributed. For 
permission for commercial use of this work, please see paragraphs 4.2 and 5 of our Terms (https://www.dovepress.com/terms.php).

Clinical Interventions in Aging                                                             Dovepress
open access to scientific and medical research

Open Access Full Text Article

Received: 31 January 2021
Accepted: 19 April 2021
Published: 1 June 2021

C
lin

ic
al

 In
te

rv
en

tio
ns

 in
 A

gi
ng

 d
ow

nl
oa

de
d 

fr
om

 h
ttp

s:
//w

w
w

.d
ov

ep
re

ss
.c

om
/

F
or

 p
er

so
na

l u
se

 o
nl

y.

http://orcid.org/0000-0001-9263-4999
http://orcid.org/0000-0002-5366-6864
mailto:sivan.elyashiv@sheba.gov.il
http://www.dovepress.com/permissions.php
https://www.dovepress.com


comorbidities may potentially complicate the perioperative 
period, restrict postoperative care,7,8 and limit visual out-
comes in older population undergoing ocular surgery.9–11 

While some studies on anterior segment ocular surgery 
outcomes in the elderly observed a clear benefit for sur-
gery in these patients despite lower VA outcomes when 
compared to the same procedure performed in younger 
patients,12,13 comorbidities and handicaps in the elderly 
may dissuade the surgeon from performing elective retinal 
procedures, thereby delaying surgery and potentially ham-
pering outcomes.

Research is scarce on pars plana vitrectomy (PPV) in 
the elderly, and the existing reports mostly describe small 
cohorts with relatively short follow-up periods.14 Anteby 
et al reported improved VA in more than one-half of the 
patients in a cohort of 82 elderly patients who underwent 
PPV for several indications.15 Moisseiev et al reported 
a cohort of 29 eyes of patients aged 75 years and older 
who underwent surgery for epiretinal membrane (ERM). 
The mean improvement in VA was 0.23 logMAR, and the 
complication rate was comparable to those of previous 
studies on cohorts of all ages.16

This retrospective study was undertaken to investigate 
the indications of PPV surgery in patients aged 75 years 
and older in anticipation of the upcoming changes in the 
character of the patient population seeking retina care.

Patients and Methods
The computerized medical records of all patients aged 75 
years and older that underwent primary PPV (both elective 
and emergent) at the Goldschleger Eye Institute of Sheba 
Medical Center between January 1, 2008 to December 31, 
2018 were retrieved by query from the departmental data-
base. The data were retrospectively evaluated for demo-
graphics, medical and ocular background, as well as 
surgical indication. The Sheba Medical Center 
Institutional Review Board approved the study. Patient 
consent was waived for this retrospective investigation 
that used de-identified data, thereby assuring patient con-
fidentiality. The study complied with the ethical standards 
of the 1964 Helsinki Declaration and its later amendments 
or comparable ethical standards.

Patients operated between 2008–2013 were compared 
to those operated between 2014–2018, and between indi-
viduals aged 75–84 years and those aged ≥85 years. The 
urgency of the procedure was assessed based on the accep-
table interval between diagnosis and surgery as follows:

● Urgency was defined as surgery performed within 7 
days of diagnosis. Urgent cases included: retinal 
detachment (RD), dropped IOL, dropped lens, sub-
macular hemorrhage (SMH), endophthalmitis, diag-
nostic vitrectomy, trauma, and malignant glaucoma.

● Mid-urgency was defined as surgery performed 1–4 
weeks from diagnosis. Mid-urgent cases included: 
macular hole (MH), non-diabetic vitreous hemor-
rhage (retinal detachment and retinal tears were 
ruled out based on ultrasound examination findings), 
and diabetic complications (other than vitreous 
hemorrhage [VH]).

● Low-urgency was defined as surgery performed more 
than 4 weeks after diagnosis. Low-urgency cases 
included ERM, vitreomacular traction (VMT), dia-
betic VH, asteroid hyalosis, and “other” diagnoses 
that were evaluated case-by-case.

Statistical Analysis
The statistical analysis aimed to explore the association 
between the patients’ demographics, medical parameters, 
VA (converted to logMAR VA), and the time from diag-
nosis to surgery. A logarithmic transformation was applied 
since both of those parameters were asymmetrically dis-
tributed. The t-test and analysis of variance were used to 
compare groups of patients with regard to the transformed 
logMAR VA and interval between diagnosis and surgery as 
applicable. The chi-square test was performed to examine 
the association between categorical variables (eg, age 
group and diagnosis). A linear regression model was 
applied to the data to study the simultaneous association 
of sex, age group, various systemic diseases, and ocular 
comorbidities with logMAR VA. A repeated regression 
was performed, including the number of diagnoses per 
patient instead of specific diagnoses. The model selection 
methods stepwise selection and maximal adjusted 
R-square were applied.

Results
In total, 592 cases were included in this epidemiological 
analysis, of which 55% (n=328) patients were males. The 
mean±standard deviation age of the entire cohort at pre-
sentation was 80.4±4.60 years. The mean VA at presenta-
tion was 1.3±0.93 logMAR, and the mean IOP was 15.87 
±6.80 mmHg with a median of no (zero) anti-glaucoma 
medications. The indications for surgery are shown in 
Table 1.
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Cardiovascular diseases were reported in 79.22% of the 
study patients (n=469), neoplastic diseases in 13% (n=77), 
inflammatory diseases in 2.19% (n=13), lung and respira-
tory diseases in 2.36% (n=14), and other diseases in 
24.49% (n=145). No statistical correlation was found 
between any systemic disease or the number of systemic 
diseases with the best-corrected visual acuity (BCVA) at 
presentation, nor was there any correlation between the 
number of systemic diseases and the interval between 
diagnosis to surgery. No systemic diseases were reported 
in 5% of the patients (n=30).

Altogether, 2.87% of the study patients (n=17) had no 
ocular history, and 52.19% (n=309) had at least one pseu-
dophakic eye. Glaucoma was documented in 18.91% of 
the patients (n=112), age-related macular degeneration 
(AMD) in 8.27% (n=49), diabetic retinopathy in 7.09% 
(n=42), and other ocular comorbidities (such as corneal 
opacities, vascular occlusions, and trauma) in 13.34% 
(n=78). Seventy-one patients (11.99%) had received intra-
vitreal injections for neovascular AMD or diabetic macu-
lar edema.

Comparison Between the 75- to 84-Year 
and the ≥85-Year Age Groups
The distribution of indications for PPV by age group is 
shown in Table 1. The rate of surgeries for ERM and MH 
was significantly higher in the 75–85 year age group, 
whereas the rates for surgeries due to trauma, SMH, and 
non-diabetic VH were significantly higher in the older age 
group. The distribution of the urgency level of PPV by age 
group is shown in Table 2, revealing a significant differ-
ence between the two age groups. Low-urgency surgeries 
were twice as common in the younger age group compared 
to the older one. There was no statistical difference in the 
time interval from diagnosis to surgery between the age 
groups (p=0.89).

Visual Acuity and Intraocular Pressure
The mean presenting logMAR BCVA was 1.82±0.92 for 
patients aged ≥85 years and 1.21±0 for the younger group 
(p<0.0001). The mean IOP at presentation was 16.5±9.2 
mmHg and 15.9±6.2 mmHg, respectively (p=0.52).

Table 1 Distribution of Indications for Pars-Plana Vitrectomy by Age Group

Total Total 75–84 Years  
Number of Cases (%)

85 Years and Older  
Number of Cases (%)

P value

Retinal detachment 117 101 (21) 16 (14) NS

ERM 111 106 (22) 5 (5) 0.000032

VMT 29 24 (5) 5 (5) NS

MH 64 59 (12) 5 (5) 0.02

SMH 40 23 (5) 17 (16) 0.0000039

Dropped IOL/retained lens fragments 89 70 (14) 19 (18) NS

NDVH 30 17 (4) 13 (12) 0.00026

Diabetic vitreous hemorrhage and complications 33 27 (6) 6 (5) NS

Diagnostic vitrectomy 13 10 (2) 3 (3) NS

Endophthalmitis 24 17 (4) 7 (7) NS

Trauma 8 3 (1) 5 (5) 0.001

Other 20 16 (3) 4 (4) NS

Malignant glaucoma 14 11 (2) 3 (3) NS

Total 592 484 (82) 108 (18)

Male 328 (55) 268 (55.3) 55 (50.9) NS

Abbreviations: ERM, epiretinal membrane; VMT, vitreomacular traction; MH, macular hole; SMH, sub-macular hemorrhage; NDVH, nondiabetic vitreous hemorrhage.
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Comparison of Patients Operated During 
2008–2013 to Those Operated During 
2014–2018
The mean and median age was similar throughout the 
study years (median of 80 years during 2008–2013 and 
79.5 years during 2014–2018). There was no significant 
difference between the rates of any systemic disease, nor 
specifically for cardiovascular or neoplastic disease 
between the two time periods. The percentage of older 
patients who underwent elective surgeries in the first 
study period was 12% compared to 6% in the second 
study period. This difference did not reach a level of 
statistical significance.

The rate of surgery for SMH was significantly reduced 
in the later years of the study compared to the earlier years 
(11% versus 2%, p= 0.000014). There was no significant 
difference between the rates of surgeries for RD, ERM, 
diabetic complications, dropped IOL, or dropped lens 
(Table 3).

Discussion
This study was conducted in order to describe the epide-
miology of the surgical indications of PPV among patients 
aged 75 years or older as defined by data retrieved from 

the computerized medical records of a single ophthalmol-
ogy institute over a 10-year period. Our findings suggest 
that indications for vitrectomy in the elderly vary with age. 
While surgeries for mid- and low-urgency level patholo-
gies, such as ERM, VMT, and MH, were more common in 
the younger age group, urgent surgeries, such as those for 
SMH and trauma, were significantly more common in the 
older age group. In addition, the rate of surgery for SMH 
decreased in the later years of the study.

The prevalence of posterior vitreous detachment 
reportedly increases with age.17 Vitreomacular traction 
and idiopathic macular holes represent a disruption of 
this normal, age-related process, whereas ERM is asso-
ciated with a completed posterior vitreous detachment and 
was found in high prevalence in persons aged 75 years or 
more.18,19 The mean age for the occurrence of a macular 
hole was shown in several studies to be 64–70,20 and that 
figure coincides with the age group with the highest inci-
dence of posterior vitreous detachment. Our study results 
are in agreement with this general timeline, with there 
having been few macular hole (5.5%) and VMT surgeries 
(5.5%) in the ≥85-year-old group.

Due to the increased prevalence of ERM with age, we 
expected a higher rate of surgeries in the older group of 
patients in our series, but we observed the opposite. 
Furthermore, that rate did not increase in the latter years 
of the study, despite advances in vitrectomy techniques. 
The reason for this interesting finding may be partially 
related to the fact that the surgical indications for ERM 
peeling are not standardized, and that the selection of 
surgical candidates is at the discretion of the surgeon. 
Surgeons may consider older age to be a limiting prog-
nostic factor, consequently reducing the referral rates even 
though reports in the literature do not necessarily support 
that notion.21–24 Other factors that may explain the lower 
rates of elective vitrectomies in patients ≥85 years of age 
may be related to referral patterns from community clinics, 
limitations of older patients in seeking ophthalmic medical 
care, and reluctance of patients and their families to con-
sider elective surgery at an advanced age.

Table 3 Comparison of Vitrectomy Indications During the First 
and Last Five Years of the Study

2008–2013 
(n=292)

2014–2018 
(n=300)

P value

Retinal Detachment 51 63 NS

SMH 33 7 0.000014

ERM/VMT 74 65 NS

Diabetic VH & 
complications

18 14 NS

Endophthalmitis 8 16 NS

Abbreviations: ERM, epiretinal membrane; VMT, vitreomacular traction; SMH, 
sub-macular hemorrhage; VH, vitreous hemorrhage.

Table 2 Distribution of Urgency of Pars-Plana Vitrectomy by Age Group

Age Group (Years) Urgent  
Number of Cases (%)

Mid Urgency  
Number of Cases (%)

Low Urgency  
Number of Cases (%)

Total  
Number of Cases (%)

75–84 234 (48.4) 94 (19.4) 156 (32.2) 484 (100)

85 and older 70 (65) 21 (19) 17 (16) 108 (100)

Note: Chi square (3, 2)=11.8856, p=0.002625.
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In our series, urgent cases represented 65% of the sur-
geries performed in the older age group. Among the urgent 
cases, there was a significantly higher rate of surgeries for 
ocular trauma and SMH in the older age group compared to 
the younger age group. Severe ocular trauma necessitating 
hospitalization and treatment reportedly had a bimodal inci-
dence, with a peak for persons aged 75 years and older.25 

Specifically, the rate of perforating eye injuries was highest 
in this age group and associated with falls and previous 
ocular surgery.26 While there was no distinction between 
age groups above 75 years in previous reports, these find-
ings are in agreement with our observations that older age 
was related to a higher rate of severe eye injury. The 
increased rate of surgery for ocular trauma in the older 
age group emphasizes the need for visual preservation in 
elderly patients in order to reduce the risk of falls.

SMH is a devastating complication of neovascular 
AMD. Among known risk factors for SMH are concurrent 
anticoagulation/aggregation treatment, hypertension, and 
combined treatment with photodynamic therapy and anti- 
VEGF intravitreal injections.27 The Submacular Surgery 
Trial reported a median age of 77 years and a 35% rate of 
patients over 80 years of age with AMD-related SMH.28 

This finding is consistent with our current results that SMH 
may be more prevalent in the older age group of patients 
with AMD. Interestingly, we found a significant decrease in 
the rates of surgery for SMH during 2014–2018 compared to 
2008–2013. There are two possible explanations for this 
observation: one is that there was a shift in the surgeon’s 
preference towards intravitreal injections following several 
reports of comparable outcomes using anti-VEGF intravi-
treal injections for SMH.29–33 The second possibility may be 
that since more AMD patients received repetitive anti- 
VEGF intravitreal injections, the incidence of SMH has 
decreased or, alternatively, its severity has been minimized 
to allow treatment with anti-VEGF intravitreal injection 
monotherapy to suffice. Further studies are required to better 
understand this shift.

The strength of our study is the large cohort of elderly 
patients whose data were collected over a period of 10 
years. It does, however, have several limitations: This is 
a retrospective study based on clinical reports. As such, 
some information regarding medical and ocular history as 
well as complications not related to the retina may be 
under-reported. Also, we only reviewed cases of elderly 
patients who underwent surgery. In order to better under-
stand the referral patterns of elderly patients to elective 
surgery, it may be necessary to also include those cases of 

patients who had retinal consultation but did not even-
tually undergo surgery.

In conclusion, our study results suggest that the oldest 
age group of patients are unique in their pathologies and 
indications for surgeries due to both ocular and systemic 
conditions. The risk of ocular surgery in the elderly 
population needs to be weighed carefully against the 
many benefits of vision preservation in that age group. 
With the advancement of surgical procedures, and shifting 
of mindset on the part of eye care professionals, more 
elderly patients with visual deterioration due to retinal 
pathology may be treated for vision preservation and 
improvement. Our striving as a society to maintain this 
rapidly growing sector of the population as an integral 
functioning part of the community should prompt our 
healthcare systems to make the necessary adjustments, 
the first step of which would be defining the elderly 
population’s unique needs through epidemiological 
studies.

Disclosure
No author has any proprietary interest in the publication of 
this report. No grants or funds were received for this work.
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