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Results  A total of 116 operations were performed 
in 2020 (mean age: 42.3 ± 25.6 years, male: 63.8%). 
In 2019, 873 surgeries were performed in the same 
period of the year (mean age: 56.6 ± 20.2 years, male: 
48.8%), indicating an 86.7% decrease during the pan-
demic period, and each surgery type reduced signifi-
cantly. On the other hand, the proportion of Group 
A (10.3% in 2019 vs. 25.9% in 2020, p < 0.001), 
group B (5.4% in 2019–17.24% in 2020, p < 0.001), 
and group E (3.8% in 2019–8.6% in 2020, p < 0.001) 
surgeries among the total increased in the pandemic 
period. The proportion of trauma (3.1% in 2019–
16.4% in 2020, p < 0.001) and retina (11.9% in 2019–
37.1% in 2020, p < 0.001) surgeries also increased, 
whereas phaco and eyelid surgeries were recorded at 
a lesser rate in the pandemic period.
Conclusion  This study showed a striking reduction 
in eye surgery during the early period of the Covid-19 
pandemic. However, the rates of group A, B, and E 
surgeries increased significantly compared to the pre-
vious year.
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Introduction

The primary mode of transmission among SARS-
CoV-2 individuals is direct respiratory or droplet 
transmission, but infection can also be transmitted 

Abstract 
Objective  As with any healthcare practice, elective 
surgeries had to be postponed since the start of the 
Covid-19 pandemic. This study aimed to examine the 
characteristics of ophthalmology outpatients and eye 
surgery admissions during the COVID-19 pandemic 
and also to compare the pandemic and pre-pandemic 
periods.
Methods  This retrospective study included patients 
admitted to the ophthalmology clinic of a tertiary 
hospital from April through June 2020. A control 
sample was formed using the registries from the same 
interval in the previous year. The primary endpoint 
was the difference between the number and distri-
bution of types of surgical procedures in the pre-
pandemic and pandemic period. Surgical procedures 
were classified as Group A; major special, Group 
B; special, Group C; major, Group D; medium, and 
Group E; minor surgeries. Also surgeries were also 
divided into 4 groups. Cataract and related surger-
ies were grouped as “Phaco”, emergency surgeries 
for trauma patients as “Trauma”, retina and related 
surgeries were grouped as “Retina”, and eyelid and 
adnexal surgeries were grouped as “Eyelid”. The sec-
ondary endpoint was the comparison between the pre-
pandemic and pandemic period.
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through the nose, eyes, and mouth following contact 
with the surfaces contaminated with the virus [1]. 
SARS-CoV-2 has also been detected in non-respir-
atory samples, including stool, blood, ocular secre-
tions, and semen, although the role of these sites in 
the transmission is unclear [2]. Recent research has 
described the biology, transmission, and diagnosis of 
COVID-19, its clinical features, and the progress of 
vaccines and therapeutics; however, more data on the 
impact of COVID-19 on the national health systems 
are needed [3]. In this context, the impact of the pan-
demic on access to eye care and salvage treatments for 
vision, which can cause disability for many patients, 
needs to be explored. It is also essential to determine 
the potential risks, reduce unnecessary outpatient vis-
its, and perform elective surgeries timely, especially 
in elderly patients and patients with comorbidities. 
This study examined how routine eye surgery practice 
has been influenced during a global pandemic. In this 
way, awareness can be increased to take precautions 
and avoid excessive costs.

Turkey has taken necessary measures across the 
country from April 2020 to prevent the transmission 
of SARS-CoV-2. A curfew was introduced, restrict-
ing all outdoor movements except essential services. 
Regions were managed with local measures in line 
with the decisions of the provincial sanitation boards 
according to the number of COVID cases [4]. In line 
with the measures taken, elective surgeries were post-
poned not only to protect the patients and healthcare 
staff but also to meet the increasing need for beds. 
Therefore, the number of surgeries was reduced, 
reserving the limited space for emergency cases.

Our aim in this study was to investigate how eye 
surgery practice was affected by the COVID-19 pan-
demic, examine the changes in the distribution of eye 
surgery priorities, and compare the findings with the 
pre-pandemic period.

Subject and method

We conducted a retrospective study using outpatient 
and inpatient admissions at the Gülhane Training 
and Research Hospital, Ankara, Turkey. We deter-
mined the total eye surgeries performed in April, 
May, and June in pre-pandemic 2019 and compared 
them with the number of surgeries in the same 
months in the pandemic year 2020. Patients who 
were aged 18 years and older were admitted either 

for an emergency or as an outpatient. Because the 
curfew was strictly enforced and families avoided 
bringing their children to the hospital, admis-
sions under the age of 18 were very few and they 
were excluded from the study. No other exclusion 
criteria were applied. The study was approved by 
the institutional review board (08/07/2021, Code: 
46,418,926), and the study design conforms to the 
principles outlined in the revised version of the 
Declaration of Helsinki.

Data collection

The data were obtained using the continuous health 
records register of a tertiary care center. Demo-
graphic data, number of surgeries, types of sur-
geries, and length of hospital stay were recorded. 
Admissions to the retina, cornea, lens, oculoplasty, 
strabismus, glaucoma, ocular oncology, low vision 
aids, neuro-ophthalmology, contact lenses, and 
pediatric ophthalmology units were recorded.

Surgeries were classified into 4 groups. Cata-
ract and related surgeries were grouped as “Phaco”, 
emergency surgeries for trauma patients as 
“Trauma”, retina and related surgeries were grouped 
as “Retina”, and eyelid and adnexal surgeries were 
grouped as “Eyelid”. In addition, five groups (A, B, 
C, D, and E) were formed based on the size of the 
surgery using the scoring system endorsed by the 
Turkish Ministry of Health. (Group A: major spe-
cial surgeries and interventions, Group B: special 
surgeries and interventions, Group C: major surger-
ies and interventions, Group D: medium surgeries 
and interventions, and Group E: minor surgeries 
and interventions).

The length of hospital stay was the period between 
the day of hospitalization of the patient in the emer-
gency service or the ophthalmology clinic and the 
day of postoperative discharge.

Statistical analysis

R Studio (Version 3.6.2) was used for statisti-
cal analysis. Continuous variables were given as 
mean ± standard deviation (SD). Two proportions of 
the Z-test were used to compare surgery proportions. 
P < 0.05 was considered statistically significant.
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Results

The number of surgeries performed in 2020 was 
116 (age (mean ± SD): 42.3 ± 25.6  years, male: 
63.8%), whereas 873 surgeries (age (mean ± SD): 
56.6 ± 20.2  years, female: 48.8%) were performed 
in 2019 (Table  1). The reduction in the number of 
surgeries was 86.7% in the first three months of 
the Covid-19 pandemic. Male predominance was 
observed in the pandemic period, while the gender 
distribution was similar in 2019. Also, the mean age 
of the patients was markedly younger during the pan-
demic period.

Phaco was the most common type of surgery in 
both 2019 (n = 357) and 2020 (n = 15). On the other 
hand, Phaco surgeries decreased markedly from 2019 
to 2020 (p < 0.001). The number of trauma opera-
tions was 27 and 19 in 2019 and 2020, respectively. 
Although the number of trauma surgeries was lower 
in 2020, its overall proportion among all surgeries 
increased significantly in 2020 (p < 0.001). Retina 
surgeries also decreased from 100 in 2019 to 43 in 
2020. Similar to the trauma surgeries, despite lower 
numbers recorded in 2020, the proportion of retina 
surgeries increased from 11.9% in 2019 to 37.1% in 
2020 among the total number of surgeries. The num-
ber of eyelid surgeries reduced from 117 in 2020 to 
1 in 2020 (p < 0.001) (Table 2). While 19 strabismus 
surgeries were performed in 2019, no record was 
found in 2020.

Evaluation of the surgery classifications and length of 
hospital stay

The number of operations across surgery groups also 
showed differences in the pandemic period compared 
with the pre-pandemic period (Table 3). The number 
of group A, B, and E surgeries increased significantly 

in 2020. However, there was a significant decrease in 
the number and percentage of group C and D surger-
ies compared with the same period in 2019 (Table 3). 
Contrary to the expectations, the duration of hospital-
ization during the pandemic period increased signifi-
cantly from 3.95 ± 11.9 days to 9.87 ± 23.6 days.

Discussion

This study showed a striking reduction in the number 
of eye surgeries during the early period of the Covid-
19 pandemic. However, an increase in trauma-related 
surgeries was found observed. Our aim in this study 
was to investigate how the surgical ophthalmology 
practice was affected by the COVID-19 pandemic. 
The data obtained in the current study may be useful 
in planning more effective health care delivery.

Phaco was the most common type of surgery in 
both 2019 and 2020 in our analysis. On the other 
hand, the number of Phaco surgeries decreased sig-
nificantly from 2019 to 2020 (p < 0.001). The number 
of trauma surgeries was also lower in 2020; however, 
its overall proportion among all surgeries increased 
significantly in 2020. Surgeries due to trauma (imme-
diate non-deferrable surgeries) were particularly 
related to firearm injuries during the pandemic. This 
may be caused by the long-standing role of our hospi-
tal as a referral center for the wounded military staff. 
Retina surgeries also decreased from 2019 to 2020. 
Similar to the trauma surgeries, despite lower num-
bers recorded in 2020, the proportion of retina surger-
ies increased more than threefold in 2020 among the 
total number of surgeries. The number of eyelid and 

Table 1   Basic characteristics

Pre-pandemic year 
(2019) (n = 873)

Pandemic 
year (2020) 
(n = 116)

Age, years, mean ± SD 56.6 ± 20.2 42.3 ± 25.6
Male, n (%) 426 (48.8) 74 (63.8)
Female, n (%) 447 (51.2) 42 (36.2)
Length of hospitaliza-

tion, mean ± SD
3.95 ± 11.9 9.87 ± 23.6

Table 2   Types of operations in the pre-pandemic and pan-
demic periods

Pre-pan-
demic year 
(2019)

Pandemic 
year 
(2020)

Z-statistics p-value

Phaco, n (%) 357 (40.9) 15 (12.9) 5.739  < 0.001
Trauma, n 

(%)
27 (3.1) 19 (16.4) −6.150  < 0.001

Retina, n 
(%)

100 (11. 9) 43 (37.1) −7.229  < 0.001

Eyelid, n 
(%)

127 (14.6) 1 (0.9) 3.978  < 0.001
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strabismus surgeries markedly reduced from 2019 to 
2020.

Compared to the pre-pandemic period, the groups 
of surgeries differed during the pandemic period 
(Table  3). Although the total number of groups A, 
B, and E surgeries decreased in 2020, their propor-
tion in the total number of operations was higher 
than the previous year. This could be explained by 
the fact that group A and B surgeries mostly involve 
trauma and retinal surgeries. In addition, the ratio in 
the total number remained stable, as there were minor 
interventions (such as removal of the foreign body in 
the eye) in group E. The low number of operations 
in groups C and D could be explained by the fact 
that these groups mainly included elective interven-
tions such as phaco, strabismus, or eyelid surgery. As 
expected, this situation was found to be compatible 
with the other surgery group rates (Table 2).

The pandemic and quarantine have created a wide 
range of challenges for healthcare services. While 
restrictions and worries of getting infected by the 
virus concerned the patients and overall population, 
even more distress influenced the healthcare profes-
sionals, limiting the routine outpatient and inpatient 
practice.

A recent report by the CovidSurg Collaborative 
predicted that 28.4 million surgeries worldwide 
were canceled or postponed in 2020 [9]. Elective 
surgeries have also decreased significantly, includ-
ing the eye units. On the other hand, reviewing all 
scheduled procedures should not necessarily entail 
canceling all elective surgery cases. Given the 
uncertainty about how long COVID-19 will last, 
excessive cancelations might have a more dramatic 
and immeasurable impact on public health than 
the morbidity and mortality caused by the Covid-
19. Recent studies also examined the impact of the 
pandemic on ocular trauma and emergency trauma 

cases. An online survey showed that most ophthal-
mologists did not examine patients and that elective 
surgeries were almost completely postponed dur-
ing the early stages of the pandemic [5, 6]. Other 
studies from different countries have evaluated the 
impact of quarantine on healthcare and especially 
ophthalmic services and displayed similar results 
[7, 8]. Our findings are overall in agreement with 
data obtained in other regions of the world.

Our study recorded male predominance and 
younger age of the patients operated during quar-
antine. This may be due to the stronger quarantine 
measures announced for older adults who had to stay 
home for longer periods. The current observation is 
consistent with a previous report from a tertiary hos-
pital setting during the lockdown [10].

Surgical procedures require a significant allocation 
of equipment and resources, not only in the operating 
room but also in postoperative care units. Therefore, 
the need for reserving the workforce for emergency 
procedures was reasonable in the earlier periods of 
the pandemic. However, several algorithms were 
quickly announced by the national surgical societies 
for triage in eye care during the resource shortage. 
Nevertheless, many non-urgent elective eye surgeries 
become urgent at some point during the pandemic.

We did observe a lower number of trauma-related 
eye surgeries during the lockdown, similar to a previ-
ous study that showed a 41.8% reduction in mechani-
cal trauma cases at an eye unit during quarantine [11]. 
As there was a more significant reduction in the total 
surgeries during the lockdown, there was a relative 
increase in the proportion of trauma cases among all 
surgeries in 2020. The trauma-related surgeries (oper-
ations that cannot be immediately postponed) were 
particularly related to gunshot wounds. Such patients 
are primarily referred to our center, a specialized unit 
for the care of injured military staff.

Table 3   Groups of 
operations in the pre-
pandemic and pandemic 
periods

Groups Pre-pandemic year 
(2019)

Pandemic year (2020) Z-Statistics p-value

A, n (%) 90 (10.3) 30 (25.9) −4.669  < 0.001
B, n (%) 47 (5.4) 20 (17.2) −4.578  < 0.001
C, n (%) 436 (49.9) 36 (31.0) 3.732  < 0.001
D, n (%) 267 (30.6) 20 (17.2) 2.866 0.004
E, n (%) 33 (3.8) 10 (8.6) −2.160 0.031
Total 873 (100) 116 (100)
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Retinal surgeries also decreased in 2020. On the 
other hand, similar to trauma surgeries, the propor-
tion of retinal surgeries among the total number of 
surgeries increased during the lockdown. Retina sur-
gery is more common among middle-aged and older 
adults, who had stayed home over one year after the 
pandemic had been announced. The reduction in the 
number of eyelid surgery and strabismus surgery is 
predictable as both procedures could have been post-
poned by the patients themselves due to their lesser 
consequences on daily life.

Contrary to the expectations, the length of hospital 
stay during the pandemic period increased more than 
twofold. This may be caused by the fact that, as men-
tioned earlier, the number of surgeries due to trauma 
and retina disease increased during the pandemic, 
while phaco surgeries reduced. The former two sur-
geries require a longer inpatient observation, whereas 
the latter is mostly a one-day intervention.

The pandemic and the ensuing lockdown have cer-
tainly impacted disease prognosis, healthcare deliv-
ery, and resource pooling. Understanding the chang-
ing trends will help to be more prepared if a similar 
cycle is to be repeated in the future. It is necessary 
to develop long-term surgical strategies to increase 
the safety of elective surgeries such as cataracts and 
refractive surgery, which should be performed during 
the pandemic period. It should be questioned whether 
all outpatients should be tested preoperatively, espe-
cially if faster tests are present [12]. Another prac-
tice change that may decrease patient exposure is to 
make bilateral cataract surgery if possible [15]. This 
is not the chosen practice, but it could facilitate treat-
ment while decreasing the risk during the COVID-19 
pandemic.

The protection of healthcare personnel is also 
extremely important. New methods should be devel-
oped in both respects. As an example of the methods 
developed for this purpose; Aman Chandra, MD, 
University Hospital Southend, UK, shared a new 
idea of forming a microscope shroud to decrease 
aerosol transmission during intraocular surgery [18]. 
From Iran, Peyman et al. have developed and rapidly 
adapted a shield in biomicroscopes to protect patients 
and the ophthalmologist [19]. We need many more 
changes like this in our new normal, the pandemic. 
An important contribution to pandemic medicine was 
to raise awareness about telemedicine [13]. Telemedi-
cine had already progressed to a great extent in recent 

years. The COVID-19 pandemic has accelerated the 
legal adoption of telehealth practices in many coun-
tries, at least temporarily, helping to further increase 
its availability [14–19].

Several limitations of the current study should be 
acknowledged. The study was performed at a facil-
ity that is a continuum of a former military hospital 
and receives admissions from dispatched military 
casualties, suggesting lesser generalizability of the 
findings to other units. Moreover, unlike any tertiary 
hospital, admission of referral casualties at different 
times of the pandemic continued uninterrupted, inde-
pendent of the pandemic. Secondly, the study covers 
the first three months of the lockdown. Although the 
screened period represents the most complex lock-
down period and presents the results in the worst sce-
nario, a broader picture of a longer period following 
adaptations to the quarantine measures could also be 
worthwhile. Finally, as the study design was cross-
sectional, the results do not provide information about 
the longitudinal changes in the number and propor-
tion of surgery types in the relaxed periods of the 
pandemic.

In conclusion, this study examined how routine 
eye surgery practice has been influenced during a 
global pandemic. The findings emphasize that, under 
pandemic conditions, the delay of elective ophthal-
mologic surgeries was inevitable, and the number of 
patients admitted to eye surgery units decreased sig-
nificantly. It seems imperative to design and imple-
ment algorithms focused on community health and 
patient safety, for both appropriate eye care provision 
and improved decision-making processes.
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