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Q Hatice Deniz ILHAN! Introduction: Eye trauma is an important preventable cause of blindness.

a Ozan OZGUL! Decreased visual acuity of geriatric patients due to diseases such as cataracts,
diabetic retinopathy, glaucoma, and retinal vascular diseases also cause eye
trauma.

Materials and Method: In this study, the files of 29 patients aged > 65 years
who were treated for open-globe injuries at the eye diseases outpatient clinic of
Akdeniz University (Antalya, Turkey) between January 2013 and November 2022
were retrospectively analyzed. Patient age, sex, location of injury, characteristics
of injury, other accompanying findings, hospital admission time after injury (less
than 12 h or > 12 h), and final visual acuity of the traumatized eye at admission

W and after treatment were recorded in addition to the visual acuity of the healthy
2\/edat SAHIN eye at admission.

Phone : +905068847886 Results: The most common causes of injuries were tree branches (48.3%)
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48.3% occurred outdoors. Blunt and penetrating incisive injuries were observed
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Accepted : Sep 21, 2023 injuries were penetration (75.9%) and perforations (20.7%). Injuries were mostly

observed in zones | (58.6%) and Il (31.0%). Visual acuity in the affected eye was
less than 20/200 in 79.3% of the cases.

Conclusion: Precautions should be exercised to prevent eye trauma that
reduces vision or results in legal blindness, especially in individuals over the age
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INTRODUCTION

Eye trauma is a major and preventable cause of
blindness worldwide. Mechanical trauma of the eye
is divided into open- and closed-globe injuries by
the Birmingham Eye Trauma Terminology (BETT)
and the Ocular Trauma Classification Group (1). An
open-globe injury can be defined as a full-thickness
injury to the sclera, cornea, or both. Several
studies on the epidemiology and prognosis of the
aforementioned two types of injuries are present (2—
4). The epidemiology and prognosis of eye trauma
may differ in geriatric populations aged >65 years
(5). Decreased visual acuity of geriatric patients due
to diseases such as cataracts, age-related macular
degeneration, diabetic retinopathy, glaucoma,
and retinal vascular diseases also contribute to
eye trauma. Several studies have demonstrated
that open- globe injuries are associated with more
hospitalizations and worse visual prognoses than
closed-eye injuries in geriatric patients (5-6).

The aging process naturally leads to restrictions
in daily activities, and the decrease in vision with age
also contributes to these limitations. A decrease in
vision with age may be a cause of trauma, however,
vision loss due to trauma may make daily life
even more difficult for older patients with limited
daily activities, which may lead to a vicious circle.
According to a United Nations report, the geriatric
population will constitute 21% of the world's
population by 2050 (7). To improve the quality of
life of geriatric patients and their participation in
daily life, maintaining a certain level of vision, and
preventing possible trauma, and related vision loss
is important.

Studies on eye trauma in the geriatric population
compared to the normal population are limited
(5,6,8-10). In particular, if considered a public health
problem, geriatric patients with ocular trauma
should be further examined.

In this study, we retrospectively analyzed the
causes of open globe injuries, the characteristics
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Zone 1 Injury to cornea or limbus
Zone 2 Injury to anterior Smm of sclera

Zone 3 Full thickness injury more than Smm posterior to limbus

Figure 1. Open globe injury zones

of injuries, and their effects on vision in geriatric
patients and discussed possible measures to
prevent the traumas.

MATERIALS AND METHOD

In this study, the files of patients over the age of
65 years with open globe injury who visited the
eye disease outpatient clinic of Akdeniz University
(Antalya, Turkey) between January 2013 and
November 2022 were retrospectively analyzed.
Patient age, sex, location of injury, characteristics
of injury, other accompanying findings, hospital
admission time after injury (less than 12 h or >12
h), and final visual acuity of the traumatized eye at
admission and after treatment were recorded in
addition to the visual acuity of the healthy eye at
admission. We recorded whether the injuries were
penetrating, punctured, or ruptured according to
the BETT system (1).

Ocular trauma scores were calculated and
classified for each patient. The ocular trauma score
has a very important prognostic value in predicting
the final visual outcome in patients presenting with
open globe injury. The ocular trauma score was
divided into five groups of 100 points as follows;
grade 1:0-44 points, grade 2:45-65 points, grade
3:66- 80 points, grade 4:81-91 points, and grade
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5:92-100 points. The higher the ocular trauma
score, the better the final visual acuity.

Primary repair was performed in patients in
whom anatomical integrity was achieved with
primary suturing. Patients with traumatic cataracts
underwent intraocular lens implantation with scleral
fixation along with traumatic cataract extraction
surgery. Patients with traumatic retinal pathology
who had a surgical indication underwent pars plana
vitrectomy. Best-corrected visual acuity 1 year after
surgery was considered as final visual acuity.

We grouped our patients with a final visual acuity
greater than 20/200 (the legal limit of blindness) as
good or worse and examined the factors affecting
this outcome (11).

Ethics Approval

This retrospective study was conducted by the
ethical standards of the Declaration of Helsinki,
with the approval of the Clinical Research Ethics
Committee of Akdeniz University Hospital Medical
Faculty.

RESULTS

The mean age of 29 patients included in the study
was 68.8 £ 5.1 years (65-85 years). The male-to-
female ratio was 2.2/1 and the injured eye was
the left eye in 58.6% of cases. The most common
causes of injury were tree branches (48.3%) and
hard objects (31.0%). Moreover, a total of 51.7% of
eye injuries occurred at home and 48.3% occurred
outdoors. Blunt and penetrating incisive injuries
were observed in 65.5% and 34.5% of the patients,
respectively. However, the most common injuries
were penetration (75.9%) and perforations (20.7%).
Injuries were mostly observed in zones | (58.6%) and
11 (31.0%). The incision length was > 5 mm in 69% of
the cases. Moreover, visual acuity in the affected eye
was less than 20/200 in 79.3% of the cases, whereas
visual acuity was >20/200 in 86.2% of the cases in
the fellow eye. The mean ocular trauma score was

Table 1. Characteristics of patients and injuries

FEATURE FREQUENCY N (%)
Aget 68,8 + 5,1 (65-85)
Sex

Female 9 (31,0

Male 20 (69,0)
Side

Right 12 (41,4)

Left 17 (58,6)
Injury-tool

Wood-tree branch 14 (48,3)

Hard object 9(31,0)

Other 6(20,7)
Injury place

House 15(51,7)

Outdoor 14 (48,3)
Injury mechanism

Blunt 19 (65,5)

Sharp 10 (34,5)
Injury type

Penetrating 22 (75,9)

Perforating 6(20,7)

Rupture 1(3,4)
Injury zone

Zone | 17 (58,6)

Zone ll 3(10,3)

Zone lll 9 (31,0
Size of injury

<5 mm 9 (31,0

>5mm 20 (69,0)
Traumatic eye VA

<20/200 23 (79,3)

>20/200 6(20,7)
Traumatic eye VA (logmar) t 2,36 + 0,92
Fellow eye VA

<20/200 4(13,8)

>20/200 25 (86,2)
Follow-up time (month) Tt 16 (1-84)
Traumatic eye final VA

<20/200 18 (62,1)

>20/200 11 (37,9)
Traumatic eye final VA (logmar) T 2,03 + 1,11
Ocular Trauma Scoret 62,9 + 19,0

Grade | 3(10,3)

Grade Il 12 (41,4)

Grade Il 8 (27,6)

Grade IV 6(20,7)

Grade V 0
Evisceration 2(6,9)
First application time

<12 hours 21(72,4)

>12 hours 8 (27,6)

fAverage+Standart Deviation, T': Median (min-max),
N: Number, VA: Visual Acuity
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62.9 £ 19.0 with evisceration required in two cases.
In the first 12 hours after injury, 72.4% of the patients
presented to the hospital emergency department
(Table 1).

The most common findings accompanying
ocular trauma were uveal tissue prolapse (58.6%),
conjunctival incision (48.3%), hyphema (24.1%), and
traumatic cataracts (17.2%) (Table 2)

Table 2. Findings accompanying ocular trauma

Uveal tissue prolapse 17 (58,6)
Conjunctival laceration 14 (48,3)
Hyphema 7(24,1)
Traumatic cataract 5(17,2)
Fibrin membrane 4(13,8)
Hemorrhagic coagulum 4(13,8)
Lens dislocation 3(10,3)
Vitreous at the wound 3(10,3)
Lid laceration 2(6,9)

N: Number

The demographic and clinical features of
patients with a final visual acuity <20/200 and above
were compared. Patients with a final visual acuity of
<20/200 had a high initial visual acuity (p= 0.001)
and a low ocular trauma score (p <0.001). However,
no statistically significant differences were observed
between the ages of the patients (Table 3).

The ocular trauma score was grade | in 16.7%
of the cases, with a final visual acuity below 20/200;

grade Il in 66.7%,; grade Il in 11.1%; and grade IV
in 5.6%. Of those with visual acuity greater than
20/200, 54.5% were grade lll, and 45.5% were grade
IV (p <0.001). The initial visual acuity value was low
in patients with a final visual acuity of <20/200 (p=
0.001). However, no differences were observed
between the final visual acuity groups in terms of
age, sex, affected side, injury type, localization,
injury size, or time of presentation (Table 4).

Of the 29 patients, 19 had diabetes, 13 had
hypertension, and 11 had hyperlipidemia. Two of
the patients had diabetic retinopathy, which caused
a decrease in visual acuity in the non-traumatic eye.
Among our patients, there is no known orthopedic,
rheumatological or neurological disease that would
reduce mobility.

The most common anterior segment findings
in the unaffected eye were cataracts (79.3%) and
pseudophakia (3.4%), while the most common
fundus findings were diabetic retinopathy (6.9%),
glaucoma-related optic atrophy (6.9%), and age-
related macular degeneration (6.9%) (Table 5).

Statistical analysis

Statistical analyses were performed using IBM
SPSS Statistics for Windows version 25. Categorical
data are expressed as numbers and percentages,
normally distributed continuous variables as mean
and standard deviation and abnormally distributed
median and minimum- maximum values. After
distribution tests, normally distributed continuous

Table 3. Analysis of patient characteristics according to final visual acuity (quantitative variables)

Mean = SD Min-max Mean + SD Min-max
Age 69,1 +4,4 68,2 + 6,2 65-85 0,6577
Initial VA (logmar) 2,90 0,27 2,60-3,20 1,49 + 0,96 0,40-2,60 0,0017
Ocular trauma score 51,9+ 14,4 80,9 +9.4 70-90 <0,001t

Student t test, VA: Visual Acuity, N: Number, SD: Standart Deviation
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Table 4. Analysis of patient characteristics by final
visual acuity (categorical variables)

Final VA Final VA
Feature <20/200 >20/200 p value
(N=18) (N=11)
N (%) N (%)
Age groups 0,671t
65-69 12 (66,7) 9 (81,8)
70-85 6(33,3) 2(18,2)
Sex 0,534t
Female 6(33,3) 3(27,3)
Male 12 (66,7) 8(72,7)
Side 0,514t
Right 7 (38,9) 5 (45,5)
Left 11(61,1) 6 (54,5)
Type of injury 0,060t
Penetrating 11 (61,1) 11 (100)
Ruptur 6(33.3) 0
Perforating 1(5,6) 0
Location 011171t
Zone | 8 (44,4) 9(81,8)
Zone ll 2(11,1) 1(9,1)
Zone lll 8 (44,4) 1(2,1)
Size of injury 0,2371
<5 mm 4(22,2) 5 (45,5)
>5 mm 14 (77,8) 6 (54,5)
Ocular trauma score <0,001ft
Grade | 3(16,7) 0
Grade Il 12 (66,7) 0
Grade III 2(11,1) 6 (54,5)
Grade IV 1(5,6) 5 (45,5)
Grade V 0 0
Initial VA 0,001t
<20/200 18 (100) 5(45,5)
>20/200 0 6 (54,5)
Time to presentation 0,110t
<12 hours 11 (61,1) 10 (90,9)
>12 hours 7 (38,9) 1(9,1)

T: Fisher's Exact test, ': Chi-square test, VA: Visual Acuity, N: Number

variables were analyzed between groups using
Student’s t-test, and abnormally distributed
variables were analyzed using the Mann-Whitney
U test. Categorical variables were compared using
Fisher's exact and chi- square tests. Statistical
significance was set at p < 0.05.

Tablo 5. Examination findings of the healthy eye

Feature Frequency N (%)
Anterior segment
Normal 5(17,2)
Cataract 23(79,3)
Pseudophakia 1(3,4)
Fundus
Normal 23(79,3)
Diabetic Retinopathy 26,9
N: Number
DISCUSSION

Ocular trauma, particularly open-eye injury, is
an important but largely preventable cause of
unilateral blindness. According to the World Health
Organization, an estimated 285 million people of all
ages have visual impairment or blindness globally,
and approximately 60 percent of these people
are aged 50 years and above (12,13). In 2020, the
leading cause of blindness in people aged 50 years
and above was cataracts, followed by glaucoma,
incompletely corrected refractive error, age-related
macular degeneration, and diabeticretinopathy. The
leading causes of visual impairment are incomplete
correction of refractive errors and cataracts (13).
Ocular trauma is the leading cause of monocular
blindness worldwide. More than 55 million cases
are reported each year, of which 1.6 million result in
vision loss. Approximately 200,000 cases of ocular
trauma involve open-globe injuries (14).

Age-related vision changes in geriatric patients
are potential risk factors for serious eye injuries,
and open-eye injuries are an important cause of
blindness in the older population (15). In a study
that analyzed 11,320 traumatized eyes, 51 percent
of patients over the age of 60 years had a final visual
acuity below 20/200 (legal level of blindness), and
many of the traumas were preventable (16). In our
study, the final visual acuity was 20/200 in 18 (62%)
of the 29 patients who presented with open-globe
injuries.
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For all ages, men are more likely to be affected
by eye trauma than women, which can be explained
by the fact that men engage in more active work,
sports, and dangerous activities. However, at 60 years
and above, the ratio of affected women to men was
almost equal. Studies have reported that women are
more affected than men. This is because both sexes
engage in similar activities after the age of 60 years
(such as agricultural activities in the farm or garden)
and are affected by factors such as retirement (5,17-
19). In our study, the mean age was 68.8 + 5.1 years
and the men/women ratio was 2.2/1.

The main causes of ocular trauma in geriatric
patients are falls, accidents in agricultural activities,
and traffic accidents. Injuries mostly occur at
home, on farms, and in gardens. (5,17,20,21).
Some comorbidities (neurological, orthopedic,
and psychiatric) in the geriatric population play
an important role in the higher incidence of falls
compared to young people.

When all age groups were included, open-eye
injuries were mostly penetrating injuries. However,
rupture-type injuries increased significantly in
patients aged 60 years (9,11,20,22).

In our study, injuries were caused by accidents
at home in 51.7% of patients. Penetrating injuries
occurred in 22 of 29 patients. 24% of the patients
stated that they were exposed to trauma because
they were careless while doing housework, and 22%
suffered trauma due to a fall caused by low vision.
The majority of patients with outdoor trauma were
injured by wood branch while cutting wood to light
a stove or working in the garden.

To predict the anatomical and functional state
of the affected eye in patients presenting with
open-globe injury is important. Furthermore, to be
able to talk to the patient in the above-mentioned
direction, especially geriatric patients and those
with low vision in the nonaffected eye is also
significant. Certain parameters are used to predict
prognosis. Factors such as wound location, wound
size, affected area, ocular trauma score, and visual
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acuity at first admission can provide important clues
for the prognosis and final visual outcome. Several
studies have investigated these parameters.

Wounds larger than 5 mm, wounds involving
zones Il and Il (sclera- retinal involvement,
accompanying retinal detachment, optic nerve
damage, and vitreous hemorrhage), low ocular
trauma score, and low visual acuity at the first
examination (hand motion, light perception, and no
light perception) are associated with poor prognosis
(23).

In this study, 23 of the 29 patients had a visual
acuity of 20/200 or less at the time of first admission.
Eighteen patients had a final visual acuity of 20/200
or less, and 11 had a final visual acuity greater than
20/200. The mean ocular trauma score of patients
with a final visual acuity of 20/200 or less was lower
than that of the other groups. Low visual acuity
and ocular trauma scores were also important
indicators for predicting prognosis, especially at
first admission.

When previous studies are scanned, the average
time for first application is between 0-6 hours. In this
study 21(%72.4) of 29 patients were admitted to the
emergency department or our ophthalmology clinic
on the day of the trauma(between 0-12 hours after
trauma). 7 patients were admitted between 12-24
hours and one of our patients was brought to us
28 hours after the trauma by a estranged relative
who noticed that he was traumatized. Patients
living alone and away from their families presented
to the emergency department later than patients
living with or close to their families.However, no
findings such as infection or lower final visual acuity
compared to other patients were detected related
to late presentation.

Endophthalmitis is an important complication
in patients presenting with open-globe injuries,
and various studies have reported the prevalence
of the condition (ranging from 1-10%). Additionally,
endophthalmitis is a complication that may result
in blindness and eye loss, hence the management
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of the condition is important. Factors that increase
the risk of developing endophthalmitis include
intraocularforeign bodies, traumaticlens dislocation
drop, intraocular tissue prolapse, and diabetes (24).

None of our patients had an intraocular foreign
body, and 17 patients had accompanying uveal
tissue prolapse, but no endophthalmitis was
observed in any of our patients.

Evisceration was performed, and the prosthetic
eye was used for aesthetic concerns, reducing the
risk of sympathetic ophthalmia and increasing life
expectancy in young patients with a final visual
acuity of no light perception. However, geriatric
patients have a shorter life expectancy and fewer
aesthetic concerns compared to young patients,
so the evisceration rate is lower. In our study, the
final visual acuity was determined to be no light
perception in seven patients, and evisceration was
applied to two of these seven patients to prepare
the ground for the prosthetic eye.

When we examined the eyes of patients in
our study who were not affected by trauma, we
observed pathologies such as cataracts, age-
related macular degeneration, glaucoma, and
diabetic retinopathy that reversibly and irreversibly
reduced vision. Treatment and follow-up are
extremely important in patients with diabetes
mellitus, which may result in the paradox of
falling and cause repetitive trauma due to low
vision. Diabetes may also limit the patient's daily
activities and independence. Low vision may also
psychologically affect patients (25).

We believe that trauma in elderly patients may
be caused by lower energy traumas unlike young
patients. Simple home accidents may result in
serious penetrating or perforating injuries. Most falls
in the geriatric population occurred while walking
(20). The rate of open-globe injuries because of falls
in the geriatric population is extremely high at 65%
compared with only 4% in persons younger than 65
years (20). Surgical incisions due to previous surgical
history and age-related decreases in corneal and

scleral collagen cross-links responsible for the
integrity of the cornea and sclera are thought to be
the reasons for this.

CONCLUSION

Rehabilitation and follow-up processes, especially
in individuals over 65 years of age, are needed to
prevent eye trauma that reduces vision or results in
legal blindness, to maintain the independence of
participation in daily activities that may occur after
trauma, and to overcome the psychological effects
that result, especially due to low vision. Therefore,
increasing public awareness is important.

Conflicts of interest: No conflict of interest.
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