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Abstract
Objectives: To compare the clinical features, preoperative evaluation, and surgical approaches of globe trauma patients presenting to
the emergency department before and during the coronavirus disease 2019 (COVID-19) pandemic.
Materials and Methods: We retrospectively analyzed 54 eyes of 54 patients with traumatic globe perforation who underwent primary
globe repair. The patients were divided into two groups according to the official start of the COVID-19 pandemic in Turkey: Group
1, 1 May 2019-11 March 2020 and Group 2, 11 March 2020-1 January 2021. The demographic features, trauma history, time from
trauma to admission and from admission to surgery, COVID-19 serology (polymerase chain reaction [PCR]) result, ophthalmological
examination findings at admission, surgical interventions, and postoperative clinical features were obtained from the patients’ records.
Results: The mean ages of the patients in Group 1 (n=21) and Group 2 (n=33) were 42.76±20.72 and 37.78±23.47 years, respectively
(p=0.431). During the pandemic, garden/farm injuries increased while workplace injuries decreased. In Groups 1 and 2 respectively, time
from trauma to admission was 461.4±1228.6 and 935.4±2039.6 min (p=0.342), time from admission to surgery was 604.2±679.8 and
392.7±306.9 min (p=0.125), and length of hospital stay was 7.23±4.96, and 3.78±2.28 days (p<0.005). All patients had a COVID-19
PCR test and all resulted negative. There was no significant difference between the groups in terms of the clinical features of the ocular
and adnexal injuries, surgical interventions, or postoperative complications (p>0.05). Preoperative visual acuity was found to be an
important prognostic factor associated with postoperative visual acuity.
Conclusion: Globe injuries require urgent intervention in terms of visual morbidity. Patterns of injury differ during the pandemic due
to both restrictions and lifestyle changes. During the pandemic, patients were discharged as soon as possible after emergency treatment
to minimize the time spent in the hospital.
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Introduction
The clinical entity characterized by severe lower respiratory
tract infections of unknown cause that first appeared in the
Wuhan province of the People’s Republic of China in 2019
has affected the whole world. The World Health Organization
named it coronavirus disease 2019 (COVID-19) and declared
it a pandemic on 11 March 2020. Cases were also detected in
Turkey and it spread rapidly through society. In response, the
Turkish Ministry of Health decided in March 2020 to continue
only emergency and oncological surgery and suspend all elective
procedures.1 During this period, the Turkish Ophthalmological
Association published a list of which emergency surgeries and
interventions can be performed, and globe injuries were the
leading condition requiring urgent intervention according to
this recommendation.2 Globe traumas are common in developing
countries and are important because they lead to vision loss and
a subsequent decline in quality of life.3,4 In contrast to visionimpairing pathologies that are more common in advanced age,
such as cataract, glaucoma, and age-related macular degeneration,
globe trauma affects the younger population and leads to greater
labor loss.
As in many countries, in Turkey it was recommended to
stay at home as much as possible and leave only for essential
reasons due to the COVID-19 pandemic. This led to many
changes in work and social routines across the entire population.
During the pandemic, there have also been changes in patterns
of ocular injury in connection with the changes in people’s social
life and in the organization of the health system. Differences
have emerged in the types of globe injuries, length of hospital
stay, surgical decisions, preoperative COVID-19 serological
evaluation, preparation for surgery, and the precautions taken
during and after surgery. In addition to being a tertiary health
care hospital, our center is also a pandemic hospital, so attempts
were made to treat emergency globe traumas while implementing
the appropriate precautions and protective methods during this
period. The aim of this study was to retrospectively examine
parameters such as injury type, preoperative characteristics,
anesthesia methods, and surgical techniques in cases of globe
trauma treated in our tertiary care hospital by emergency surgery
before and during the pandemic.

Materials and Methods
Patients who were referred to the Department of
Ophthalmology in Balıkesir University Faculty of Medicine
between May 2019 and January 2021 due to emergency eye
trauma and underwent emergency primary globe repair were
included in the study. Approval for the study was obtained
from Balıkesir University Clinical Research Ethics Committee
(decision number: 2021/122) and the Turkish Ministry of Health
(registration number: T00-18-07). Patients without appropriate
preoperative or postoperative follow-up were excluded. Study data
were obtained retrospectively from patient records. The patients
were divided into two groups, those who presented before the
pandemic (Group 1) and during the pandemic (Group 2), based

on the date of 11 March 2020, when pandemic restrictions
began in Turkey. The patients’ demographic characteristics
(age, gender), initial ophthalmological examination findings,
trauma history, time from trauma to hospital admission, and
time from admission to surgical intervention were recorded.
Visual acuity, intraocular pressure, side of trauma, ocular history,
and Ocular Trauma Score (OTS) recorded during detailed eye
examination were analyzed.5 In addition, operation time, type of
anesthesia (local or general anesthesia), serological tests (hepatitis
B virus, hepatitis C virus, and human immunodeficiency
virus), American Society of Anesthesiologists physical status
classification, and COVID-19 real-time polymerase chain
reaction (PCR) test result were recorded. The anatomic location
of the trauma (skin, cornea, limbus, conjunctiva, sclera, lens),
presence of tissue loss, orbital fracture (confirmed by computed
tomography), intraocular or intraorbital foreign body, chemosis,
proptosis, prolapse of ocular tissues (iris, choroid, vitreous, lens,
intraocular lens), vitreous hemorrhage, and the type of trauma
according to Birmingham Eye Trauma Terminology System
(BETTS) were recorded.6 Among the procedures performed
during surgery, canthotomy, exploration with 360-degree limbal
peritomy, surgical interventions to the periorbital muscles,
anterior chamber lavage, conjunctival autografting to the
corneal/limbal area, intracameral antibiotic administration at the
end of surgery, and temporary tarsorrhaphy were examined. The
patients’ total length of hospital stay was recorded. Visual acuity
at postoperative 1 week was accepted as postoperative vision.
Lens extraction pars plana vitrectomy, penetrating keratoplasty,
and evisceration performed in a different session in the late
postoperative period were noted. The patients’ total follow-up
time was evaluated.
Statistical Analysis
The data were analyzed using SPSS version 23.0 software
(IBM Corp, Armonk, NY, USA). Chi-square analysis was used
for the age and gender distributions of the groups. Independentsamples t-test was used to compare quantitative values between
the groups. Pearson’s correlation analysis was used to evaluate
correlations between the data. Results with p values less than
0.05 were considered statistically significant.

Results
Fifty-four eyes of 54 patients who met the inclusion criteria
were evaluated in this study. There were 21 patients in the prepandemic group (Group 1) and 33 patients in the post-pandemic
group (Group 2). Both periods covered approximately 10.5
months (Group 1: 1 May 2019-11 March 2020; Group 2: 11
March 2020-1 January 2021). The mean age was 42.76±20.72
years in Group 1 and 37.78±23.47 years in Group 2 (p=0.431).
The female:male ratio was 0.16 (3:18) in Group 1 and 0.22
(6:27) in Group 2 (p=0.708). The right:left eye ratio was 2.00
(14:7) in Group 1 and 1.53 (20:13) in Group 2 (p=0.653).
Characteristics pertaining to the etiology of globe traumas
are shown in Figure 1. In Group 1, home accidents occurred
due to falls in 3 patients (14.2%) and sharp objects in 4 patients
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(19.0%) (knives in 2 cases, scissors in 1 case, and a paper clip in 1
case). In Group 2, home accidents were related to sharp objects in
9 patients (27.2%) (scissors in 3 cases, exploded glass bottles in 3
cases, a knife in 1 case, a paper clip in 1 case, and broken spectacle
glass in 1 patient) and falls in 3 patients (9.0%). According to
BETTS, there were 18 open-globe injuries (85.7%), 2 ruptures
(9.5%), and 1 penetrating injury (4.7%) in Group 1, while in
Group 2 there were 27 open-globe injuries (81.8%), 1 rupture
(3.0%), 2 penetrating injuries (6.0%), and 3 perforating injuries
(9.0%). There was no significant difference between the groups
in terms of injury types (p=0.400). All patients with globe
injuries in the pre-pandemic period were operated under general
anesthesia (100%), while 93.9% (n=31) of post-pandemic

patients were operated under general anesthesia and 6.1% (n=2)
were operated under local anesthesia (p=0.250). COVID-19
PCR test was performed on all 33 patients operated during the
pandemic, with results obtained preoperatively in 21 of these
patients (63.6%) and postoperatively in 12 patients (36.3%).
None of the patients’ COVID-19 PCR tests resulted positive.
Two of the patients in Group 2 (6.06%) had a previous history
of ocular surgery, while there was no history of ocular surgery in
Group 1 (Table 1). In terms of preoperative and intraoperative
clinical characteristics, there were no significant differences in
findings or surgical interventions between globe injuries before
and during the pandemic (Table 2). There was a significant
correlation between preoperative visual acuity and postoperative
visual acuity (p=0.04, R=0.733). The time from emergency
admission to surgery was not associated with postoperative visual
acuity (p=0.879).

Discussion

Figure 1. Etiological characteristics of globe traumas before and during the
pandemic; *Statistically significant difference (p<0.048)

The COVID-19 pandemic brought about dramatic changes
in both social and working life all over the world. In Turkey,
COVID-19 pandemic-related movement restrictions were
implemented for all age groups over time, starting with
citizens over 65 years of age on March 21, 2020. During this
period, people started to spend most of their time at home,
in garden areas, and in fields. Workplace restrictions resulted
in people spending less time in their work environments.
According to this study, there was a 1.5-fold increase in globe
traumas, especially those occurring indoors, after the start of the
pandemic. In contrast, Pellegrini et al.7 suggested that there was

Table 1. Demographic characteristics and results of preoperative and postoperative evaluations of patients with globe injury
before (Group 1) and during (Group 2) the pandemic
Group 1 (n=21)
Mean ± SD

Group 2 (n=21)
Mean ± SD

p value

Age (years)

42.76±20.72

37.78±23.47

0.431

Gender, F/M (n)

3/18

6/27

0.708

Ocular surgery history (n)

0

1

0.421

Side, right/left (n)

2.00

1.53

0.653

Preoperative visual acuity (Snellen decimal)

0.06±0.19

0.19±0.38

0.159

Time from trauma to admission (min)

461.42±1228.69

935.45±2039.62

0.342

Time from admission to surgery (min)

604.28±679.83

392.72±306.98

0.125

Anesthesia method, general/local (n)

21/0

31/2

0.250

Preoperative COVID-19 PCR result (%)

-

63.6

ASA score

1.28±0.46

1.24±0.43

0.729

OTS

41.04±25.04

50.00±26.14

0.218

Operative time (min)

43.28±22.78

40.12±14.16

0.531

Length of hospital stay (days)

7.23±4.96

3.78±2.28

0.001*

Postoperative visual acuity (Snellen decimal)

0.25±0.34

0.33±0.39

0.464

Follow-up time (months)

6.69±6.19

2.54±3.14

0.002*

F: Female, M: Male, PCR: Polymerase chain reaction, ASA: American Society of Anesthesiologists Physical Status Classification, OTS: Ocular Trauma Score, SD: Standard deviation, min: Minute,
COVID-19: Coronavirus disease 2019
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Table 2. Preoperative clinical findings, intraoperative surgical procedures, and later surgical interventions of patients with
globe trauma before (Group 1) and during (Group 2) the pandemic
Group 1 (n=21)

Group 2 (n=33)

p value

Skin

2

4

0.767

Cornea

13

24

0.404

Limbus

7

12

0.820

Conjunctiva

11

19

0.854

Sclera

10

14

0.708

Lens

3

7

0.523

Open-globe injury

18

27

Rupture

2

1

Penetrating injury

1

2

Perforating injury

-

3

Tissue loss

1

5

0.236

Orbital bone fracture

2

1

0.310

Foreign body (intraocular/intraorbital)

1

2

0.839

Intraocular

1

1

Intraorbital

-

1

Chemosis

2

3

0.957

Proptosis

1

0

0.206

Iris

4

4

0.485

Choroid

0

1

0.421

Vitreous

5

2

0.058

Lens

0

1

0.421

Intraocular lens

0

1

0.421

Vitreous hemorrhage

9

7

0.089

Canthotomy

1

0

0.206

Exploration with 360-degree limbal peritomy

9

14

0.975

Surgical intervention to the periorbital muscles

3

5

0.930

Anterior chamber lavage

14

17

0.272

Conjunctival autograft to the cornea/limbal area

2

6

0.383

Intracameral vancomycin

1

1

0.743

Temporary tarsorrhaphy

1

0

0.206

Lens extraction

9

9

0.236

Vitrectomy

7

5

0.117

Penetrating keratoplasty

1

1

0.743

Evisceration

0

1

0.421

Preoperative evaluation

Type of globe trauma

*

Ocular tissue prolapse

Intraoperative procedures

Later surgical interventions

Classified according to Birmingham Eye Trauma Terminology system

*
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a decrease in globe injuries and that this was associated with
behavioral changes during the quarantine period (reduction of
sports competitions and related injuries, reduction of childhood
globe injuries because of school closures) and patients’ reluctance
to present to emergency departments due to the risk of COVID19 transmission. We believe that the increase in the number of
cases in the present study is a result of the implementation of
flexible working systems in many secondary hospitals and the
lack of surgical intervention for globe traumas outside tertiary
hospitals. As globe injuries especially affect the young age
group,8,9 investigating their etiology and taking appropriate
preventive measures is as important as appropriate treatment and
follow-up. According to the results of this study, the frequency
of globe injuries occurring in the home and garden/farm
environments and those caused by firearms increased during
the pandemic. Similarly, Hamroush et al.10 found an increase in
traumatic ocular injuries at home compared to the corresponding
period of the previous year. They showed this was a result of
increases in gardening, do-it-yourself activities in the home,
and home exercise (jump rope, elastic band injuries). Wu et al.11
also determined that 84% of severe ocular traumas during the
pandemic occurred at home. Some studies have demonstrated
that the increase in time spent at home during the pandemic
were associated with increases in alcohol consumption and
subsequent home accidents and firearm injuries.12 In our study,
traumas caused by animals and traffic accidents were found to be
stable compared to the pre-pandemic period. Apart from this,
there was a decrease in globe traumas occurring in the workplace
and working environment, but it was not statistically significant.
Globe injuries, especially those accompanied by foreign bodies,
are more common among males.13,14,15 Consistent with this,
83.3% of the patients in our study were male. The risk of globe
injury was five times higher in males than females (odds ratio:
5.0). This result may be attributable to the fact that men more
frequently work in jobs with potential exposure to high-energy
trauma, participate in contact sports, and engage in activities
involving physical contact, such as fighting.
In our study, the time from trauma to hospital admission
increased from 461 minutes in the pre-pandemic group to
935 minutes in the post-pandemic group. This may be due to
both the delay in patients presenting to the hospital during the
pandemic because of concern about infection and the movement
restrictions enforced as part of lockdown measures during this
period.
During the pandemic, practices such as preoperative COVID19 PCR testing, minimizing length of hospital stay, and
admission to an isolation ward until the results of pre-admission
COVID-19 PCR tests are obtained were implemented in our
hospital. In addition to the informed consent form for surgical
interventions that patients previously signed before elective and
emergency operations, consent was also obtained from patients or
their relatives using the “Additional Information about the Risks
Related to the COVID-19 (Coronavirus) Pandemic and Consent
Form” issued by the Turkish Ophthalmological Association.
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Although samples for COVID-19 PCR tests were collected
and sent for analysis for all patients who presented during the
pandemic, surgery was performed after receiving the results in
only 63.6% of cases. As trauma patients’ PCR results were not
known, each patient was considered COVID-19-positive and
their operations were performed using all necessary precautions.
There are different opinions in the literature regarding
whether to perform emergency or elective surgery on patients
with globe trauma.16,17,18,19 Endophthalmitis is one of the most
important risk factors determining prognosis in globe traumas.20
None of the patients in this study developed endophthalmitis.
Essex et al.21 showed that the risk of endophthalmitis increased
by 1.01 fold with each hour after open-globe trauma. They
argued that globe traumas should be treated as soon as possible,
as the only modifiable factor in open-globe traumas is the time
from trauma to surgery. In this study, there was no significant
difference in the patients’ time from emergency admission to
surgery. The first goal in the treatment of globe injuries is to
prevent tissue prolapse and ensure globe integrity by primary
suturing, and to provide appropriate treatment for possible
infections. Since late sequelae are also common in these patients,
the change in visual acuity is evaluated secondarily. In our study,
there was no difference between the two groups in terms of
preoperative or postoperative visual acuity, but postoperative
visual acuity was significantly increased in both groups.
Although elective ocular surgeries were restricted worldwide
during the pandemic, it is not possible to prevent trauma cases.
However, in some eye injuries (e.g., superficial injuries, corneal
abrasions, lamellar conjunctival incisions, simple uncomplicated
orbital fractures) it is recommended that surgery should not be
performed or should be performed as an elective procedure.22
Therefore, determining OTS during preoperative evaluation
is crucial to estimate the urgency of surgery and postoperative
visual expectation. In our study, we observed no difference
in terms of OTS before and during the pandemic, and the
mean operative time was similar. During the pandemic, local
anesthesia methods (topical anesthesia) were preferred except for
cases in which general anesthesia was absolutely necessary. All
patients in the pre-pandemic group were operated under general
anesthesia, whereas the ratio of general to local anesthesia was
31:2 in globe trauma cases during the pandemic (p=0.250).
There were no differences in the clinical characteristics and
surgical interventions of globe injury cases before and during
the pandemic (Table 2). In 2004, Kuhn et al.6 developed an
international identification system to create a standard definition
for describing the features of mechanical globe traumas (BETTS).
This classification system is important both in terms of creating a
standardized language among ophthalmologists and providing a
one-to-one relationship between definitions and clinical features.
The aim of the system was to create a nomenclature that could
be used in daily practice by classifying mechanical globe traumas
in a simple and understandable way. We used the BETTS to
classify the patients in this study and found that there were no
significant differences between the groups in terms of clinical
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characteristics. When we evaluated the cases according to trauma
site, the groups showed no difference in traumatized tissues.
The most commonly affected area in all patients was the cornea
(68.5%). Intravitreous hemorrhage was detected in 29.6% of the
patients. There is no definite information regarding the timing
of vitrectomy in open-globe traumas. While some authors
advocate early pars plana vitrectomy, others consider it more
appropriate to wait 7-14 days after primary repair.18 In our study,
the average timing of pars plana vitrectomy was approximately
11.3 days after primary repair.
In this study, the length of hospital stay was significantly
shorter for patients who presented during the pandemic. This
difference can be attributed to the efforts made to move patients
out of the emergency department and get them to a level
where they can be treated in the outpatient or home setting
as quickly as possible. In the literature, the recommendation
for postoperative patient follow-up is to discharge the patient
after the first postoperative day and schedule outpatient visits
on postoperative day 3 and at 1 week.23 As opposed to
the face-to-face examinations we performed during follow-up,
evidence indicates that telemedicine practices, which have
not yet been widely implemented in Turkey, are beneficial in
terms of reducing patients’ hospital visits and minimizing the
risk of transmission in situations such as the pandemic.24 The
significant difference in the mean follow-up times of the patients
in our study is due to the fact that the operations of patients in
the pre-pandemic group were performed chronologically earlier
(Group 1: 6.6 months, Group 2: 2.5 months; p<0.05).

Conclusion
During the COVID-19 pandemic, emergency surgeries
continue to be performed in other pandemic hospitals such
as ours and throughout the country. As globe injuries occur
mostly in the younger population and can cause permanent
visual morbidity, they should be treated as soon as possible
and with the most appropriate surgical approach. In this
study, the postoperative improvement in vision was satisfactory
in both groups. Therefore, if patients are treated with the
appropriate precautions, visual gain is achieved. Considering
that globe trauma is more common in the young population, it
is very important to determine and apply appropriate treatment
algorithms. All available protective measures should be taken
to protect both patients and healthcare professionals during the
pandemic. The data obtained in our study encompass a limited
time period. Therefore, multicenter studies involving larger
patient groups are needed.
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