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Purpose: To evaluate the efficacy and safety of idiopathic epiretinal membrane (ERM) surgery in patients aged over 80 years.
Methods: Consecutive patients who underwent pars plana vitrectomy (PPV) combined with ERM and internal limiting membrane 
(ILM) peeling with retrobulbar anesthesia were recruited. Based on age, the patients were divided into the elderly group (≥ 80 years of 
age) and the control group (< 80 years of age). The best-corrected visual acuity (BCVA) and surgical complications were regarded as 
the main measurement indicators.
Results: This study included 43 eyes from 43 patients aged 80 to 91 years and 86 eyes from 86 patients aged 54 to 79 years. Surgical 
intervention substantially improved BCVA both in the elderly and control groups (p = 0.005 and p < 0.001, respectively). Statistical 
analyses showed no significant difference in the incidence of surgical complications between the two groups (p = 0.631). The 
operations in either group were not delayed or canceled for the reason of complications of retrobulbar anesthesia, severe anxiety, or 
physical discomfort in the perioperative period. Moreover, no patient required a second operation. Also, no stroke, myocardial 
infarction, or death occurred during the follow-up period. All the surgical complications were treated satisfactorily.
Conclusion: Our outcomes indicate that PPV combined with ERM and ILM peeling with retrobulbar anesthesia is effective and safe 
in elderly patients aged 80 years or older. Based on age alone, we believe that advancing age should not be the risk factor for idiopathic 
ERM surgery.
Keywords: idiopathic epiretinal membrane, elderly, pars plana vitrectomy, complication, safety

Introduction
Idiopathic epiretinal membrane (ERM) is a prevalent vitreoretinal disease, with population-based research demonstrating 
a prevalence of 9.6 per 100 adults and an average annual incidence of 3.2 per 100,000.1 The prevalence of ERM 
increases dramatically with age, from less than 1% among adults under 50 years to more than 11% among those over 80 
years of age.2 ERM often causes metamorphopsia and visual impairment in the elderly population. For most patients with 
idiopathic ERM, the standard clinical therapy is pars plana vitrectomy (PPV) with ERM peeling, combined with internal 
limiting membrane (ILM) peeling,3,4 with about 70% of patients improving visual acuity two lines or more.5,6 A study by 
Jackson et al1 has shown that 9.8% of the patients undergoing ERM surgeries have surgical complications, including lens 
touch, iatrogenic retinal trauma, posterior capsular rupture, and corneal edema.

Several studies have demonstrated a remarkable improvement in vision and life quality after ERM surgeries.7–10 

Therefore, ERM surgeries are essential for elderly patients. However, for some elders, advanced age remains a barrier to 
undergo ERM surgery. Several researches have shown that age is an independent risk factor for the majority of operations.11–17 

and the increased surgical risk in elderly patients is also present for ophthalmic procedures.18–21 It is especially true for 
idiopathic ERM, which is usually associated with mild or moderate visual impairment, while surgery may be related to the risk 
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of serious complications, such as endophthalmitis, vitreous hemorrhage, or retinal detachment. Also, a study has proved that 
final best-corrected visual acuity (BCVA) after ERM surgery is inversely correlated to age.22

As far as we know, no published study has evaluated the results of idiopathic ERM surgery in a subset of the subjects 
aged ≥ 80 years. Therefore, it is necessary to assess surgery’s efficacy and safety among patients aged 80 years or older.

Methods
Patients
This research recruited consecutive subjects who underwent PPV combined with peeling of ERM and ILM with 
retrobulbar anesthesia at Huashan Hospital affiliated to Fudan University. The Institutional Review Board of Huashan 
Hospital of Fudan University approved the research (No. KY2021-837), which was conducted in accordance with the 
Declaration of Helsinki. The informed consent form was signed by all subjects recruited for this study.

Inclusion Criteria
Consecutive subjects undergoing PPV combined with peeling of ERM and ILM under retrobulbar anesthesia were eligible for 
inclusion in this research. Based on age, the patients were divided into the elderly group (≥ 80 years of age) and the control 
group (< 80 years of age). To improve this research’s reliability, one patient in the elderly group was paired with two patients in 
the control group. The subjects with a history of ocular trauma, ophthalmic surgery, uveitis, diabetic retinopathy, retinal 
vascular disease, high myopia, or age-related macular degeneration were excluded from the research, except those with 
a history of cataract surgery. The subjects with serious systemic diseases, including congestive heart failure, decompensated 
cirrhosis, severe chronic obstructive pulmonary disease and so on, were also ruled out. However, this research still enrolled the 
participants with underlying chronic conditions, such as diabetes mellitus, hypertension, asthma, or cardiovascular disease, 
and the participants receiving antiplatelet or anticoagulant medications. The systemic drugs taken by the patients before 
surgery were not discontinued during the perioperative period.

Data Collection
Preoperative data including the patient’s sex, age, disease duration, surgical eye, surgeon, BCVA, intraocular pressure (IOP), 
lens status, foveal thickness, antiplatelet medications, anticoagulant medications, and common comorbidity (history of 
diabetes mellitus and hypertension) were recorded. For all statistical analyses, BCVA was presented as logarithm of the 
minimum angle of resolution (logMAR) value.23,24 IOP > 30 mmHg or < 6 mmHg was considered as ocular hypertension or 
hypotension, respectively.24–26 The postoperative BCVA and surgical complications were used as the main measurement 
indicators. Other indicators included postoperative IOP, foveal thickness, and vitreous tamponading agent.

Surgical Technique
One of two skilled surgeons in the same institution performed standard three-port trocar-based 23-gauge PPV combined 
with ERM and ILM peeling with retrobulbar anesthesia. The standard phacoemulsification technique combined with 
posterior chamber intraocular lens (IOL) implantation was performed in all phakic eyes. Compound tropicamide eye 
drops containing tropicamide (0.5%) and phenylephrine hydrochloride (0.5%) served as preoperative mydriatic as 
a routine. The anesthetic contained 2.5ml bupivacaine hydrochloride (0.75%) and 2.5ml lidocaine hydrochloride (2%) 
without epinephrine. Triamcinolone acetonide was employed to optimize visualization during ERM peeling, while 
indocyanine green was used for ILM peeling.

Statistical Analysis
SPSS statistical analysis software (SPSS, Version 24.0, IBM Inc., Chicago, IL, USA) was used for statistical analyses. 
Continuous data were presented as mean ± standard deviation. Categorical data were presented as absolute numbers and 
percentages. The Student t-test or Wilcoxon test was used for continuous variable comparisons. The Chi-square test or Fisher’s 
exact test was used to compare categorical variables. Statistical difference was defined as a two-sided p value < 0.05.
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Results
This study included 43 eyes from 43 patients aged 80–91 years and 86 eyes from 86 patients aged 54–79 years. 
The average age was 83.44 ± 2.35 years in the elderly group and 69.29 ± 5.23 years in the control group. PPV 
combined with ERM and ILM peeling with retrobulbar anesthesia was performed in all 129 patients (129 eyes). 
Ninety-three (93 eyes) of them experienced standard phacoemulsification combined with IOL implantation. The 
follow-up time was 5–7 months after the ERM surgery. The patient’s general characteristics are shown in Table 1. 
The sex, disease duration, surgical eye, surgeon, preoperative BCVA, IOP, lens status, nuclear hardness, foveal 
thickness, antiplatelet therapy, anticoagulant therapy, and common comorbidity between the two groups showed 
no significant difference (all p > 0.05).

Representative optical coherence tomography images before and after ERM surgery are shown in Figure 1. The 
postoperative results at the last follow-up are shown in Table 2. Surgical intervention substantially improved BCVA both 
in the elderly and control groups (p = 0.005 and p < 0.001, respectively). The visual acuity improved from 0.70 ± 0.39 to 
0.49 ± 0.30 logMAR in the elderly group and from 0.65 ± 0.39 to 0.41 ± 0.23 logMAR in the control group. The 
postoperative BCVA in the elderly group was worse than that in the control group, but the difference was not statistically 

Table 1 Patient’s General Characteristics

Parameter Elderly Group Control Group p value

Patients, n 43 86 —

Eye, n 43 86 —
Sex, n (%) 0.365a

Male 18 (41.9) 29 (33.7)

Female 25 (58.1) 57 (66.3)
Age, year 83.44 ± 2.35 69.29 ± 5.23 < 0.001b

Range 80–91 54–79

Disease duration, month 17.49 ± 18.60 12.86 ± 15.66 0.165c

Range 1–72 1–96

Surgical eye, n (%) 0.803a

Right 24 (55.8) 46 (53.5)
Left 19 (44.2) 40 (46.5)

Surgeon, n (%) 0.779a

Surgeon A 32 (74.4) 62 (72.1)
Surgeon B 11 (25.6) 24 (27.9)

BCVA, logMAR 0.70 ± 0.39 0.65 ± 0.39 0.457c

IOP, mmHg 14.86 ± 2.61 15.14 ± 2.70 0.573b

Lens status, n (%) 0.212a

Phakic 28 (65.1) 65 (75.6)
Pseudophakic 15 (34.9) 21 (24.4)

Nuclear hardness, n (%) 0.248d

Grade II 1 (3.6) 4 (6.2)
Grade III 23 (82.1) 58 (89.2)

Grade IV 4 (14.3) 3 (4.6)

Foveal thickness, μm 461 ± 99 459 ± 89 0.883b

Antiplatelet therapy, n (%) 4 (9.3) 5 (5.8) 0.480d

Anticoagulant therapy, n (%) 1 (2.3) 0 (0) 0.333d

Comorbidity
Diabetes mellitus, n (%) 8 (18.6) 12 (14.0) 0.491a

Hypertension, n (%) 22 (51.2) 36 (41.9) 0.317a

Notes: aChi-square test; bT-test; cWilcoxon rank sum test; dFisher’s exact test. 
Abbreviations: BCVA, best corrected visual acuity; logMAR, logarithm of the minimum angle of resolution; 
IOP, intraocular pressure.
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significant (0.49 ± 0.30 versus 0.41 ± 0.23 logMAR, p = 0.217). The two groups were equally distributed in terms of the 
postoperative IOP, visual acuity improvement, vitreous substitute used, and foveal thickness (p = 0.573, p = 0.824, p = 
0.516, and p = 0.613, respectively).

The surgical complications are shown in Table 3. Statistical analyses showed no significant difference between the 
elderly and control groups in terms of the incidence of surgical complications, including iatrogenic retinal trauma, 
hyphema, ocular hypertension, and hypotension (p = 0.718, p = 1.000, p = 0.730, and p = 0.333, respectively). Within the 
elderly group, all two iatrogenic retinal traumas were located in the posterior pole. In the control group, five iatrogenic 
retinal traumas were observed in the posterior pole, with one additional trauma occurring in the periphery. Given that the 
procedure of ERM and ILM peeling had produced mechanical traction on the retina, resulting in damage to the retinal 
pigment epithelium or Bruch’s membrane in some cases, 27.9% of eyes in the elderly group were treated with C3F8 

compared to 22.1% in the control group. One patient in the elderly group experienced temporary ocular hypotonia after 
surgery, while a total of 10 cases developed transient ocular hypertension that could be effectively controlled with eye 
drops. The operations in either group were not delayed or canceled because of complications of retrobulbar anesthesia, 
severe anxiety, or physical discomfort in the perioperative period. Moreover, no patient required a second operation. 
Also, no stroke, myocardial infarction, or death occurred during the follow-up period. Ten subjects took antiplatelet or 
anticoagulant medications, and none of them suffered from hyphema. All the surgical complications were treated 
satisfactorily.

Figure 1 Representative optical coherence tomography images from an 83-year-old male patient with ERM in the right eye. (A) Pre-operation. (B) Post-operation.

Table 2 Postoperative Results

Parameter Elderly Group n = 43 Control Group n = 86 p value

BCVA, logMAR 0.49 ± 0.30 0.41 ± 0.23 0.217c

IOP, mmHg 14.60 ± 2.88 15.34 ± 4.26 0.573b

Visual acuity improvement, logMAR 0.22 ± 0.42 0.24 ± 0.29 0.824c

Vitreous substitute used, n (%) 0.516a

Balanced salt solution 8 (18.6) 12 (13.9)

Air 23 (53.5) 55 (64.0)

C3F8 gas 12 (27.9) 19 (22.1)
Foveal thickness, μm 385 ± 89 376 ± 93 0.613b

Notes: aChi-square test; bT-test; cWilcoxon rank sum test. 
Abbreviations: BCVA, best corrected visual acuity; logMAR, logarithm of the minimum angle of resolution; IOP, intraocular 
pressure.
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Discussion
With the aging of the population, it is necessary for us to understand the impact of age on idiopathic ERM surgery. In our 
study, surgical intervention substantially improved BCVA both in the elderly and control groups. Statistical analyses 
showed no significant difference between the two groups in terms of the incidence of surgical complications. Thus, the 
outcomes of our study indicate that idiopathic ERM surgery with retrobulbar anesthesia is effective and safe for elders 
who are ≥ 80 years old.

Compared to the young group, the elderly population faces more health problems. Poor baseline functional status and 
systemic comorbidity increase the risk of postoperative complications in senile subjects. Previous studies have demon
strated that the old population has higher morbidity and mortality than the young population after surgeries.27–32 In 
a study by Chandra et al21 surgical risk factors were compared between 56 subjects with suprachoroidal hemorrhagic and 
5403 subjects in the control group after PPV. The outcomes showed that an increase in age was a risk factor for 
suprachoroidal hemorrhagic. However, some investigators discovered that no independent association between advancing 
age and worse postoperative results, as in some nonocular surgeries like coronary artery bypass graft surgery,33 carotid 
endarterectomy,34 abdominal surgery,35 and colorectal cancer.36 Moisseiev et al6 reported the outcomes of idiopathic 
ERM surgery among 29 subjects aged 75–92 years and concluded that the operation was safe for the aged population. 
But the sample size was relatively small, with 10 participants over 80 years of age. So far, it is hard to decide whether 
older subjects are suitable to undergo idiopathic ERM surgery.

In our study, all 43 patients were more than 80 years old, with an average age of 83.44 ± 2.35 years (80–91 years of 
age). We also enrolled the subjects with underlying chronic conditions, such as diabetes mellitus, hypertension, asthma, 
or cardiovascular disease, and the subjects receiving antiplatelet or anticoagulant drugs. Our study showed no significant 
difference in visual acuity improvement between the old and young populations. The improved visual function after 
ERM surgery significantly enhanced their quality of life. We even detected that the idiopathic ERM surgery was still 
effective and safe for the elderly population who did not discontinue antiplatelet or anticoagulant medications.

Our study showed no significant difference between the elderly and control groups in terms of the incidence of 
postoperative complications. No patient suffered from serious surgical complications, such as retinal detachment, 
vitreous hemorrhage, or endophthalmitis, resulting in reoperation. The outcomes of this study demonstrate that idiopathic 
ERM surgery among the elderly population aged 80 years or older is as safe as among young people.

For phakic eyes, the majority of surgeons recommend ERM surgery combined with phacoemulsification cataract 
surgery. In this way, the patient can avoid a second operation to treat complicated cataract, which usually takes place 
within a year.37,38 We performed phacoemulsification and IOL implantation combined with PPV in phakic eyes and 
concluded that it was effective and safe for older patients.

Our previous study has demonstrated the efficacy and safety of vitrectomy for idiopathic macular hole (MH) in 
individuals aged over 80 years.26 In comparison to patients with MH, those with ERM experience less visual impairment. 
Consequently, the need for improving visual acuity in patients with ERM is more likely to be overlooked. Therefore, it is 
crucial to assess the safety and effectiveness of ERM surgery.

Table 3 Surgical Complications

Complications Eyes, n (%) p value

Elderly Group n = 43 Control Group n = 86

Operations with ≥ 1 complications 9 (20.9) 15 (17.4) 0.631a

Specific complications
Iatrogenic retinal trauma 2 (4.7) 6 (7.0) 0.718d

Hyphema 3 (7.0) 5 (5.8) 1.000d

Ocular hypertension 4 (9.3) 6 (7.0) 0.730d

Ocular hypotension 1 (2.3) 0 (0) 0.333d

All 10 (23.3) 17 (19.8) 0.646a

Notes: aChi-square test; dFisher’s exact test.
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This research has several limitations. First, our sample size was relatively small due to the limited number of older 
adults aged 80 or older. Second, despite the presence of underlying chronic conditions such as diabetes mellitus, 
hypertension, asthma, or cardiovascular disease, the subjects with serious systemic diseases were excluded from this 
study. These attributes require special attention and understanding by surgeons.

Conclusion
Our outcomes indicate that PPV combined with ERM and ILM peeling with retrobulbar anesthesia is effective and safe 
among patients aged ≥ 80 years. We believe age should not represent a barrier for patients and surgeons, notably for 
patients with underlying chronic diseases.

Abbreviations
ERM, Epiretinal membrane; PPV, Pars plana vitrectomy; ILM, Internal limiting membrane; BCVA, Best-corrected visual 
acuity; IOP, Intraocular pressure; logMAR, logarithm of the minimum angle of resolution; IOL, Intraocular lens; MH, 
Macular hole.
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