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ABSTRACT

Objectives: To determine the epidemiological and clinical characteristics of open globe injuries causing
permanent visual loss in children.

Methods: In our study, the files of 45 pediatric patients aged 1-18 years who were followed up in the
ophthalmology clinic due to open globe injuries were retrospectively scanned. Patients' age, gender, traumatized
eye, localization of the incision, initial and final visual acuity, place of the trauma, tools causing the trauma,
pathologies accompanying the trauma, surgeries after the trauma, time between the trauma and repair, and
follow-up period were recorded.

Results: Fifteen (33.3%) patients were female and 30 (66.6%) were male. The mean age was 10.4+4.4 years.
The mean time between trauma and hospitalisation was 3.84+2.88 hours, and the mean follow-up period was
8.24+6.47 months. The right eye was traumatised in 25 (55.6%) patients and the left eye in 20 (44.4%) patients.
Twenty (44.4%) patients had corneal, 18 (40%) corneascleral, and 7 (15.6%) scleral injuries. Trauma occurred
at home in 31 (68.9%) patients. Penetrating injuries were detected in 39 (86.7%) patients. No rupture was
observed in any patient. The most common instrument causing trauma was a knife in 14 (31.1%) patients.
Conclusions: Open globe injuries were mostly observed in boys. Corneal and penetrating injuries were
observed, mainly in the right eye. It was noted that most of the injuries occurred at home and with sharp objects.
Our findings highlight the importance of preventive education and parental awareness to reduce the risk of
ocular trauma in children.
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globe injuries in children are worse than closed globe

the cornea or sclera. It is the most common

cause of acquired unilateral blindness in
children [1, 2]. Eye injuries are divided into two as:
open globe injuries and closed globe injuries. Open
globe injuries are classified as penetrating injuries,
perforating injuries, ruptured globe, and intraocular
foreign body injuries [1-3]. Visual outcomes in open

Open globe injury is a full-thickness damage to

injuries. Studies reported that 27-48% of all open
globe injuries are seen in children. The incidence of
open globe injuries in pediatric patients is estimated
to be 7.93 per 1,000,000 people [1, 2, 4, 5]. Although
studies have been conducted on eye injuries in
developed countries, information on the incidence of
eye injuries in developing countries is insufficient.
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Data on the outcomes of open globe injuries are also
limited [5-7].

After ocular traumas, visual outcome is worse in
children compared with adults because visual
development is incomplete in children, the risk of
amblyopia increases and due to poor communication
and cooperation with children, diagnosis may be
difficult [7, 8].

The diagnosis of ocular injuries is usually made
only by history and clinical examination. If possible,
the initial visual acuity of the patient is evaluated.
Anterior segment examination is performed with a slit
lamp. Infants and patients with poor communication
and cooperation may need to be examined under
general anaesthesia. If the diagnosis of open globe
injury is definite, scleral depression, eye pressure
measurement, and pupil dilatation, which will cause
the intraocular contents to come out, should be
avoided [9, 10]. Diagnostic imaging is performed
especially in the presence of an intraocular foreign
body. The main imaging modalities are B-scan
ultrasonography and computed tomography. X-ray
and magnetic resonance imaging are sometimes used.
Computed tomography has been reported to be 90-
100% sensitive for intraocular foreign bodies. While
metal and glass appear hyperdense on computerised
tomography, wood fragments give a hypodense image
[10-12].

This study aims to determine the etiology,
epidemiology and clinical characteristics of open
globe injuries that cause permanent visual loss in
children. The occurrence of open globe injuries can be
reduced by investigating this issue in detail and
informing the family and the community.

METHODS

In our study, the files of 45 pediatric patients aged 1-
18 years who were followed up in the ophthalmology
clinic for open globe injury between January 2018 and
January 2023 were retrospectively reviewed. This
study was conducted in accordance with the
Declaration of Helsinki. Ethics committee approval
(number: 5358, date: 26 December 2023) was
obtained from the Instutional Review Board of indnii
University. Consent was obtained from the parents of
the patients in a signed form.

A detailed history of trauma was obtained from the
parents. Visual acuity was measured with Snellen's
chart, and visual acuity was recorded with the logMAR
scale in all children. Ocular motility, slit-lamp
biomicroscopy, anterior segment examination, and
fundus examination were performed. During the initial
examination, any pressure on the eye was avoided as
it might expel intraocular contents, and no intraocular
pressure measurement was performed. Further
investigations such as orbital and cranial computed
tomography and magnetic resonance imaging were
performed in selected patients when necessary.

The Ocular Trauma Score (OTS), proposed by
Kuhn ef al. [13] and colleagues, is a simple system
incorporating several variables to predict the final
visual outcome of an injured eye following ocular
trauma. The OTS variables were (initial visual acuity,
globe rupture, endophthalmitis, penetrating injury,
retinal detachment, and afferent pupillary defect).
Each of these variables is assigned a specific
numerical value (raw number). The sum of the raw
scores constitutes the OTS score. The OTS score
ranges from 1 (more serious injury and poorer
prognosis) to 5 (less serious injury and better
prognosis). Acar et al. [14] reported the prognostic
value of a new OTS in pediatric penetrating injuries.
The Pediatric Ocular Trauma Score (POTS) variables
(initial visual acuity, age, wound localisation, iris
prolapse, hyphaema, organic/unclean injury, delay of
surgery (>48h), traumatic cataract, vitreous
haemorrhage, retinal detachment, endophthalmitis).
As afferent pupillary defects could not be assessed in
children, they were not included in the scoring. Patient
variables such as age and wound location were
evaluated as important parameters and included in the
scoring. Patients were divided into five groups based
on their trauma assessment score, with higher scores
indicating a better prognosis [14].

The variables specified in this study have been
determined by taking into account OTS and POTS
variables. Afferent pupillary defect examination was
not included in this study because it is very difficult
in children. Age, gender, traumatised eye, localisation
of the incision, initial and final visual acuity, place of
trauma, vehicles causing trauma, pathologies
accompanying trauma, post-traumatic operations, time
between trauma and repair, and follow-up period were
recorded.
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The localization of the trauma was divided into
zones as corneal, corneascleral, and scleral injury
according to the standardised international
classification of ocular trauma [2, 3, 15]. The site of
injury was classified as home, outdoor, and school.
Patients with open globe injury and under the age of
18 were included in the present study. Patients without
open globe injury, over the age of 18, and with missing
data were excluded from the study. Initial and final
visual acuities were categorized as <0.05, 0.05-0.5, >
0.5 [13-15]. Initial and final visual acuity levels of the
patients whose visual acuity could not be analysed
were not evaluated statistically.

Primary repair was performed under general
anaesthesia in all patients participating in this study.
Necrotic and infected tissues at the wound site were
excised. If there was vitreous prolapse at the wound
site, a vitrectomy was performed. Lensectomy was
performed in eyes with capsular rupture. Enucleation
was not performed in any patient. After surgery, broad-
spectrum intravenous antibiotics were administered
for seven days, topical antibiotics every hour and
cyclopentolate twice a day. After one week, systemic
antibiotics and cyclopentolate were discontinued. The
topical antibiotic was decreased and continued for a
month. Postoperative ocular ultrasound was performed
in all patients.

Statistical Analysis

Statistical analysis of the data was performed with
SPSS 26.0 programme (SPSS Inc., Chicago, IL).
Power analysis was performed with G-Power v.3.1.9.7
software (Franz Faul, Universitét Kiel, Germany). For
this study, an alpha error of 5% was accepted, and
P<0.05 was considered statistically significant. A
power analysis was performed before the study. Due
to similar studies in the literature, the statistical power

(1-B) was accepted as 80% and the total sample size
was determined as 45 pediatric patients. Descriptive
statistics were expressed as mean + standard deviation
for continuous variables and as number of cases and
(%) for categorical variables. Frequency analyses, chi-
square test, and Pearson correlation analyses were
used in this study. Binary logistic regression analyses
were used to evaluate the relationships between

variables. Results were considered statistically
significant for P<0.05.
RESULTS

In our study, 45 eyes of 45 pediatric patients who were
followed up for open globe injury in our clinic were
evaluated retrospectively. Fifteen (33.3%) patients
were girls, and 30 (66.6%) were boys. The number of
male patients was twice the number of female patients.
The mean age was 10.4+4.4 years (1-18 years).
Children were divided into three groups according to
their ages. Six (13.3%) were 0-6 years old, 24 (53.3%)
were 7-12 years old, and 15 (33.3%) were 13-18 years
old (Table 1). There was no statistically significant
difference between the ages and genders of the
patients (P=0.407). The mean time between trauma
and hospitalisation was 3.84+2.88 hours, and the mean
follow-up period was 8.24+6.47 months. A statistically
significant negative correlation was found between the
time to hospitalisation and the duration of the follow-
up period (P=0.014).

The right eye was traumatised in 25 (55.6%)
patients and the left eye in 20 (44.4%) patients. No
patient had involvement of both eyes. Corneal injury
was detected in 20 (44.4%), corneascleral injury in 18
(40%), and scleral injury in 7 (15.6%) patients. Thirty-
one (68.9%) patients were exposed to trauma at home,

TABLE 1. Distribution of Patients According to Age and Gender

Female Male
Age (years) n (%) n (%) P-value*
0-6 3 10.0 3 20.0 0.407
7-12 18 60.0 6 40.0
13-18 9 30.0 6 40.0
Total 30 100.0 15 100.0

*Chi-square analysis
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TABLE 2. Characteristics of Patients According to Gender and age Groups

Characteristics 0-6 years 7-12 years 13-18 years
M F M F M F P-value*
Traumatized eye
Right eye 2 2 11 3 4 3 0.977
Left eye 1 1 7 3 5 3
Localization of trauma
Corneal 3 2 2 3 2 0.088
Corneascleral 4 3 2
Scleral 1 2
Place of trauma
Home 3 3 12 4 5 0.712
Outdoor 5 1
School 1 1 1
Type of trauma
Penetrating 2 3 16 6 6 6 0.261
Perforating 1 2 - 1 -
Foreign body - 2
Rupture -
Total 6 24 15

Data are shown as number (frequency). M, Male; F, Female.
*Chi-square analysis

11 (24.4%) patients were exposed to trauma outdoors
and 3 (6.7%) patients were exposed to trauma at
school. Most of the injuries occurred at home
Penetrating injuries were detected in 39 (86.7%)
patients, perforating injuries in 4 (8.9%) patients, and
intraocular foreign bodies in 2 (4.4%) patients. No
rupture was observed in any patient. No statistically
significant correlation was found between the eye in
which the trauma occurred, the localisation of the
trauma, the place where the trauma occurred, the type
of trauma and the age and gender of the patients (Table
2). Trauma was most commonly seen in boys aged 7-
12 years and in the cornea.

The most common tools causing trauma in this
study were a knife in 14 (31.1%) patients, glass in 7
(15.5%) patients, and stone in 3 (6.6%) patients. The
other tools causing trauma were 2 (4.4%) scissors, 2
(4.4%) pieces of wood, 2 (4.4%) toys, 2 (4.4%) pens,
1 (2.2%) spectacle lenses, 2 (4.4%) gun bullets, 2
(4.4%) fork, 2 (4.4%) tree branches, 2 (4.4%) dart

darts, 1 (2.2%) wooden kite stick, 1 (2.2%) wire, 1
(2.2%) nail, and 1 (2.2%) thorn.

Initial and final best visual acuity could not be
determined in three female patients aged 0-6 years
because they were too young and could not cooperate
during the examination. Initial visual acuity was <
0.05 in 27 (64.3%) patients, between 0.05-0.5 in 11
(26.2%) patients and > 0.5 in 4 (9.5%) patients. The
best final visual acuity was < 0.05 in 11 (26.2%)
patients, between 0.05-0.5 in 13 (30.9%) patients, and
> 0.5 in 18 (42.9%) patients. There was a statistically
significant difference between initial visual acuity and
final corrected best visual acuity according to the
patients' age and gender (P<0.001) (Table 3).

The findings revealed that the most common
ocular pathologies were iris prolapse in 19 (42.22%)
patients, traumatic cataract in 12 (26.67%) patients,
and hyphaema in 5 (11.11%) patients. There was no
statistically significant correlation between ocular
pathologies accompanying globe injuries and the age
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TABLE 3. Visual Acuity According to Age Groups and Gender

Age (years)
0-6 7-12 13-18 P-value*
Gender Initial visual acuity
Female <0.05 - 5 4 <0.001
0.05-0.5 - - 1
>0.5 - 1 1
Male <0.05 2 13 3
0.05-0.5 - 4 6
>0.5 1 1 -
Gender Final best corrected visual acuity
Female <0.05 - 3 1 <0.001
0.05-0.5 - 2 2
>0.5 - 1 3
Male <0.05 - 6 1
0.05-0.5 1 4 4
>0.5 2 8 4

Data are shown as number (frequency). (-) patient whose visual acuity cannot be analyzed.

*Chi-square analysis. Statistically significant P-values are shown in bold.

and gender of the patients (P=0.475) (Table 4).
Outcome visual acuity was categorised as <0.05

and >0.05. Both univariate and binary logistic

regression analyses were performed with outcome

visual acuity <0.05 and >0.05 as the dependent
significant
difference in age between the two visual acuity groups

variable.

(Table 5).

There was a

statistically

TABLE 4. Ocular Pathologies Associated with Open Eye Injuries According to Gender and Age

Groups

Factors

0-6 years

7-12 years

M F M

F

13-18 years

F

P-value*

Aphakia
Endophthalmitis
Hyphema

Iris prolapse

1

Choroidal detachment 1

Optik nerve damage

Retinal detachment

Retinal haemorrhage

Traumatic cataract

Vitreous haemorrhage 1

1

M
1
1
1
3

0.475

Data are shown as number (frequency).

*Chi- square analysis.
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TABLE 5. Variables Affecting Visual Prognosis

Factors Final best visual Final best visual P-value OR (regression
acuity <0.05% acuity >0.05% analysis)
Gender
Male 7(23.3) 23 (76.6) 0.085 0.251
Female 4 (33.3) 8 (66.6)
Age
0-6 3 (100) 0.049 3.958
7-12 9 (37.5) 15 (62.5)
13-18 2 (13.3) 13 (86.7)
Traumatized eye
Right eye 5(2.7) 17 (77.3) 0.409 1.989
Left eye 6 (30) 14 (70)
Localization of trauma
Corneal 2 (11.1) 16 (88.9) 0.458 0.715
Corneascleral 8(44.4) 10 (55.6)
Scleral 1(16.7) 5(83.3)
Place of trauma
Home 8 (28.6) 20(71.4) 0.284 0.500
Outdoor 3(27.3) 8 (72.7)
School 3 (100)
Type of trauma
Perforating 1(25) 3 (75) 0.379 0.296
Penetrating 8(22.2) 28 (77.8)
Foreign body 1 (50) 1 (50)
Rupture
Iris prolapse 2 (10.5) 17(89.5) 0.498 0.915
Hyphema 2 (40) 3 (60)
Vitreous haemorrhage 1(33.3) 2 (66.7)
Retinal haemorrhage 1 (50) 1 (50)
Choroidal detachment 1 (100)
Retinal detachment 2 (100)
Traumatic cataract 4 (33.3) 8 (66.7)
Aphakia 3 (100)
Optic nerve damage 1 (100)
Endophthalmitis 1 (100)
Initial vision <0.05 27 (64.3) 15 (35.7)
Presence of intraocular foreign body 1 (50) 1 (50)

Data are shown as number (%).

Statistically significant P-value is shown in bold.
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Primary repair was performed in all patients. 8-0
vicryl suture was used for scleral repair, and 10-0
nylon suture was used for corneal repair. After the first
operation, 15 (44.11%) patients had lensectomy, 12
(35.29%) patients had intraocular lens (IOL)
implantation, 5 (14.70%) patients had pars plana
vitrectomy, and 2 (5.88%) patients had pupilloplasty.

The best final visual examination revealed corneal
scarring in 5 (11.11%) patients, aphakia in 3 (6.66%)
patients, optic atrophy in 1 (2.22%) patient, retinal
scarring in 1 (2.22%) patient, and retinal detachment
in 2 (4.44%) patients.

DISCUSSION

In our study, trauma was most commonly seen in boys
aged 7-12 years and in the cornea. Penetrating injury
was the most common and most injuries occurred at
home with sharp objects. There was no significant
difference in the frequency of right and left eye
involvement, bilateral eye involvement was 0%. Initial
visual acuity was < 0.05 in 64.3% of patients, while
final best visual acuity was > 0.5 in 42.9% of patients.

It has been reported that most of the open globe
injuries (53.1%) occur during play because children
spend more of their time playing and are exposed to
potentially dangerous substances in their environment
and are vulnerable during play. Socioeconomic and
sociocultural conditions are important factors in eye
injuries occurring during play. The incidence rate is
higher among families who are poor, less educated,
and live in rural areas. It is observed twice more in
boys than in girls. The higher prevalence in boys is
attributed to boys being more aggressive than girls
[8,16]. In our study, similarly, open globe injuries
were observed twice more in boys than in girls.

Eye injuries have been reported to occur with
sharp objects such as scissors, glass, nails, knives and
keys. Young children, whose motor skills are not yet
fully developed, are prone to bumping into hard
objects and falling while walking or running. In some
cases, it is not known how the child was injured
because the child could not express himself/herself 1,
8, 11, 15, 17]. In our study, it was recorded that open
globe injuries occurred mostly with knife (31.1%),
scissors (15.5%) and stone (6.6%).

The most common type of open globe injury in

children worldwide is penetrating injury (48.4%-83%).
The most common injury localisation is corneal incision,
followed by corneascleral incision [1, 8, 11, 15, 17-20].
Similar to other studies, the most common type of injury
in our study was penetrating injury (86.7%). Corneal
incision (44.4%) and corneascleral incision (40%) were
the most common injury localisation.

In their study, Guo et al. [15] reported that the rate
of open globe injuries was higher in children aged 0-
6 years for both sexes than in children in other age
groups and that injuries were more common in boys
than in girls and in the right eye than in the left eye. In
the same study, it was reported that injuries occurred
due to glass, scissors and fireworks in pre-school
children and most injuries occurred with pencils in
primary school age. Since children are protected from
the working environment, unlike adults, perforation
with an intraocular foreign body is less common. In
their study, the rate of perforation with intraocular
foreign body in children was 6.4% [15].

Tok et al. [21] reported that 54 of 82 patients were
boys, and 37.8% were between the ages of 3-6 years.
They reported that the most common tool causing
trauma was pointed metallic objects, and injuries
occurred most frequently in the street [21]. Gupta et al.
[22] reported that open globe injuries were observed in
(85%) of males and (15%) of females, and the mean age
of traumatised patients was 9.8 years. In our study, the
mean age of the traumatised patients was 10.4+4.4 years.

The findings accompanying open globe injuries in
children include hyphema, vitreous haemorrhage,
uveal prolapse, cataract, lens subluxation,
iridodialysis, retinal detachment and endophthalmitis
[11, 23]. In studies, it has been reported that poor
visual prognosis is related to poor initial visual acuity,
presence of an afferent pupillary defect, posterior
location and long wound, scleral injury, lens
involvement, retinal detachment, vitreous and uveal
prolapse, hyphema and endophthalmitis [9, 11, 15, 21,
24]. The most common findings in our study were iris
prolapse (42.22%), traumatic cataract (26.67%) and
hyphaema (11.11%). There was no statistically
significant relationship between the findings recorded
in the study and final visual acuity. Since retinal
detachment, endophthalmitis, optic nerve damage and
choroidal detachment are rarely seen, it is thought that
there is no significant relationship with visual acuity.

Traumatic cataract is the most common
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complication after open globe injuries. Other
complications observed are endophthalmitis, retinal
detachment, vitreous haemorrhage, sympathetic
ophthalmia, chronic intraocular foreign body toxicity,
amblyopia, corneal scar and astigmatism [8, 11, 15].
In our study, cataract (26.67%) and corneal scar
(11.11%) were observed most frequently.

Azimi et al. [2] reported that 33.6% of the cases
were operated twice, and 12.7% were operated three
times in their study. They reported that lensectomy and
deep vitrectomy were performed most frequently after
the first operation [2]. In open globe injuries,
vitrectomy provides a reconstruction of the posterior
segment, clears vitreous opacity and prevents phakisis.
A vitrectomy should be performed within the first 14
days after ocular trauma [23]. In our study, lensectomy
(44.11%), intraocular lens implantation (35.29%), pars
plana vitrectomy (14.70%) and pupilloplasty (5.88%)
were performed after the first operation.

The risk of endophthalmitis after open globe
injuries in children is 4.9-54.2%. The risk of
endophthalmitis increases in the presence of an
intraocular foreign body, injury in a rural area, contact
with organic material in the wound and if more than
24 hours have passed since the injury. The agents of
endophthalmitis after trauma are frequently
streptococcus, staphylococcus epidermis, bacillus sp.,
fungal infection may occur in injuries caused by tree
branches [2, 11]. Sul et al. [9] found endophthalmitis
in 22 patients (12.1%) in their study. In 16 of 22
patients, primary surgical intervention was performed
after 24 hours. This shows the importance of primary
surgical intervention in less than 24 hours in terms of
endophthalmitis development. Final visual acuity was
also worse. Retinal detachment was observed in 11
patients who developed endophthalmitis [9]. Narang
et al. [25] reported that endophthalmitis developed in
39 (54.16%) of 72 patients after open globe injuries in
children. They reported that delayed repair for more
than 24 hours, injury with arrow and domestic injuries
were associated with a high risk of endophthalmitis,
while the size and location of the wound, injury of the
lens, iris, vitreous prolapse and presence of intraocular
foreign body were not associated with endophthalmitis
[25]. In another study by Ghadeer et al. [26], it was
reported that endophthalmitis developed in 23 eyes.
Zheng et al. [27] reported that most of the open globe
injuries were observed in pre-school children and boys,

frequently occurred with sharp objects, such as knives,
scissors and broken glasses, and the risk of
endophthalmitis increased in primary repairs
performed over 24 hours. In our study, endophthalmitis
occurred in one patient who was injured in the street
by a gunshot.

Gursoy et al. found that pars plana vitrectomy, iris,
ciliary body and choroidal damage, posttraumatic
aphakia were associated with poor prognosis. It was
reported that traumatic cataract was not associated
with poor prognosis in children with appropriate
intervention. Incisions of the prolapsed vitreous and
penetrating injuries were associated with better visual
prognosis compared to other injuries [28]. Wen et al.
[29] found that severe intraocular haemorrhage, retinal
detachment and choroidal damage occurred in
pediatric patients with no light sensation in the first
vision.

In our study, there was no statistically significant
correlation between pathologies accompanying open
globe injury, initial visual acuity <0.05, presence of the
intraocular foreign body, type of trauma, place of
trauma, traumatised eye and localisation of trauma in
the eye and final visual acuity (P>0.05). There was a
statistically significant difference between initial visual
acuity and final corrected best visual acuity according
to the patients' age and gender (P<0.001). There was
no difference between the pathologies accompanying
trauma (P=0.475), traumatised eye (P=0.977), place of
trauma (P=0.712), localisation of trauma (P=0.088),
type of trauma (P=0.261), age and gender.

Jandeck et al. [4] reported that the average follow-
up period for perforating globe injuries was 15.5
months. Tabatabaei et al. [20] reported that in 66.6%
of patients, the time between the occurrence of eye
trauma and hospital admission was less than 12 hours.
In our study, the mean time between trauma and
hospitalisation was 3.8442.88 hours, and the mean
follow-up period was 8.24+ 6.47 months. A
statistically significant negative correlation was found
between the time to hospitalisation and the duration of
follow-up period. As there is a high risk of blindness
in perforating eye injuries, follow-up periods may be
lengthy even if patients arrive at the hospital early.

Strengths and Limitations

Since this study was retrospective, it has
limitations. The single-centre nature of the study. The
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small number of patients, the fact that patient
information is limited to data recorded during the
patient's hospital stay, the absence of standardised
long-term visual follow-up, and the data obtained
during follow-up after the patient's discharge limit this
study. This study supports the findings of previous
studies. Understanding the epidemiological and
clinical characteristics of open globe injuries in
children can raise awareness among families and the
community, and these injuries, which can lead to
amblyopia and blindness, can be prevented by taking
simple precautions.

CONCLUSION

As a result, open globe injuries cause more surgical
procedures and complications, patients are
hospitalised longer and the visual prognosis is worse
compared to closed globe injuries. It is important to
ensure that children stay away from sharp-edged,
pointed, explosive objects. Our findings highlight the
importance of preventive education and parental
awareness to reduce the risk of ocular trauma in
children. To determine the prognostic factors and
treatment of the disease, multicentre, prospective
studies involving a larger number of cases are
required.
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