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Abstract
Background: Ocular trauma is the leading cause of monocular blindness in children. This study aimed to identify and 
compare pediatric ocular injuries at two national university hospitals: Benha University Hospital (BUH) and South Valley 
University Hospital (SVUH) while evaluating the predictive utility of the Ocular Trauma Score (OTS) for post-traumatic 
permanent visual infirmity.
Design and methods: This multicenter observational study enrolled children under 18 years at BUH and SVUH 
Ophthalmology Departments from May 31 to December 31, 2022. Comprehensive medical histories and detailed data 
on eye trauma were obtained, with each undergoing thorough eye examinations at the initial presentation and during 
the 6-month follow-up period. The final visual outcome was permanent visual infirmity that was defined as the Best 
Corrected Visual Acuity in the better eye worse than 3/60 or near vision worse than N6 according to the International 
Classification of Diseases 11.
Results: The study included 120 cases evenly distributed between the two hospitals, with a mean age of 10.03 (±3.30) 
years, 74.17% male and 51.67% urban residents. Blunt, sharp, and foreign objects were the most common causes 
(39.17%, 33.33%, and 11.67%, respectively). Closed-globe injuries prevailed at BUH (83.33%) than SVUH (40.0%). Most 
injuries were accidental and outdoors, with an average interval of 9.93 (±23.57) hours to seek medical care. Lack of 
education, open-globe injuries, poor initial visual acuity, longer intervals from admission to intervention, and lower OTS 
were associated with visual impairment.
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Introduction

Ocular trauma (OT) is any injury to the eye or its surround-
ing structures that is caused by blunt force impact, sharp 
objects, chemicals, or thermal burns.1 Ocular trauma can 
lead to many complications owing to the delicate nature of 
ocular tissues. A range of ocular complications based on 
the causative agent including, but is not limited to, corneal 
damage, lens opacities, lens dislocation, glaucoma, vitre-
ous hemorrhage, retinal tears, retinal detachment, and trau-
matic optic neuropathies.2

Ocular trauma remains a major public health concern, 
particularly among males and young adults.3 Even minor 
ones, can result in a high economic burden to both families 
and countries due to factors including the absence time 
from work or schools, burden of hospital stays, cost of 
investigations, medications, interventions required, follow 
up, and the rehabilitation needed afterward.4 Medicolegal 
cases usually do not present immediately after trauma. 
They present over varying periods of trauma, which may 
be weeks or days.5 Early and accurate recording of medi-
colegal aspects such as the causative agent and the circum-
stances of injury are essential for possible litigations as 
well as for further clinical evaluation and prognosis of 
ocular trauma.6

Ocular injuries can be divided into open globe or closed 
globe injuries based on a standardized ocular trauma clas-
sification system. When there is a full thickness injury of 
the cornea and/or sclera it is defined as an open globe 
injury, whereas the closed globe injury represents an ocular 
contusion or partial thickness injury of cornea and/or 
sclera.7,8 It is also important to report the factors that can 
lead to increased likelihood of visual infirmity at final fol-
low-up, including severity of trauma, pattern of globe 
injury (open or closed), zone affected by injury, time delay 
in seeking medical care, timing of delivering medical and/
or surgical care, and the presence or absence of infection.9

An Ocular Trauma Score (OTS) was developed by the 
Ocular Trauma Classification Group to provide a system-
atic method for describing mechanical eye trauma, guide 
the perspectives of patients and their families, help deci-
sion-making by physicians, and predict visual outcomes at 
a 6-month period. The score ranges from 1 (corresponding 
to the worst prognosis) to 5 (corresponding to the least 
poor prognosis). An 80% predictive accuracy has been 
linked to OTS in relation to open-globe injuries.10 A 
Pediatric OTS (POTS) was developed as a prognostic tool 
in penetrating eye injuries in children. However, it showed 
an underestimation of final visual acuity due to lower 
scores given for initial visual acuity and more scores given 
for associated ocular tissue injuries, which did not appear 
to indicate a poor visual prognosis.11,12 Thus, in our study, 
the use of OTS was used as a universal prognostic tool.

Pediatric ocular injuries are of specific concern due to 
more difficult treatment and serious complications.13 Eye 

trauma represents the most common cause of unilateral 
blindness especially in developing countries.14 About 3.3–
5.7 million pediatric eye injuries occur annually world-
wide with the majority of these occurring in rural areas. 
About half of these cases necessitate inpatient care.15 In 
developing countries, ocular trauma is more prevalent and 
causes more serious complications.16 Pediatric eye injuries 
carry a major socioeconomic and psychological impact.

In Egypt, there are limited reports on the incidence of 
ocular trauma and its impacts. However, about a 50% 
increase in pediatric ocular trauma has been reported.17 
Thus, this study aimed to identify the patterns, risk factors, 
and visual outcomes of ocular trauma after a 6-month fol-
low up period in children below 18 years of age, at two 
national university hospitals: Benha University Hospital 
(BUH) and South Valley University Hospital (SVUH). 
This study also aimed to evaluate the role of OTS in the 
prediction of post-traumatic visual outcomes in children. 
The findings will be used to develop recommendations to 
reduce the incidence of ocular trauma and improve emer-
gency department management.

Patients and methods

Study design and ethical concern

This study is a prospective observational multicenter hos-
pital-based study conducted in the Departments of 
Ophthalmology of two university hospitals in Egypt which 
are: Benha University Hospital, Qalyubia Governorate, 
representing Lower Egypt, and South Valley University 
Hospital, Qena Governorate, representing Upper Egypt. 
Enrollment of patients took a period of 6-month period 
(May 31 to December 31, 2022), and patients were fol-
lowed for 6 months.

The study was approved by the Scientific Research 
Ethics Committee of the Faculty of Medicine, South Valley 
University “SvuMEDOPH026/4/22/3/363,” and the study 
was conducted in accordance with the ethical standards 
laid down by the Declaration of Helsinki. A written 
informed consent was obtained from the legal guardian for 
each participating subject and confidentiality of the data 
was considered.

Study settings

The study was conducted at two national tertiary hospitals 
in Egypt. Benha University Hospital, Benha City, the 
Capital of Qalyubia Governorate, one of the Greater Cairo 
governorates, with a population of about 6 million people. 
BUH has highly qualified medical staff and good equip-
ment and facilities. BUH provides outpatient and inpatient 
services, emergency service, and receives referrals from 
other hospitals and health centers in a wide geographic 
region extending to neighboring governorates due to its 
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strategic location in the Nile Delta region. The other is 
South Valley University Hospital, one of the largest hospi-
tals in Upper Egypt, located in Qena Governorate on the 
eastern bank of the Nile river, which is inhabited by more 
than 3.5 million people. SVUH provides a wide range of 
medical services to the southern region of the country, 
including emergency care, specialized treatment, and 
advanced surgeries.

In Egypt, children start kindergarten (preschool stage) 
at the age of four, move to primary school at age of six, 
then the preparatory school at the age of 12, and start high 
school at the age of 15 years.

Patient eligibility criteria

The study enrolled pediatric patients 18 years old and 
younger who had experienced ocular trauma, including 
injuries to the eye and/or ocular adnexa, and presented to 
the emergency section of the Ophthalmology Department 
of the two previously mentioned hospitals. Exclusion cri-
teria were patients whose parent or legal guardian did not 
consent to their enrollment in the study, patients with pre-
vious eye diseases affecting visual acuity, patients with 
previous ocular trauma, or previous ocular surgery in the 
studied eye.

Study participants

The study included a total of 120 cases with pediatric ocu-
lar trauma. Half of them were recruited from each hospital 
upon admission. Cases were enrolled sequentially from 
each hospital till the target sample was achieved, which 
took a period of 6 months.

Data collection

History: On hospital admission, a full history was taken 
from patients or their guardians. Information about 
patients’ sociodemographic characteristics, including age, 
gender, residence (rural or urban), educational level, and 
occupation (if applicable), were obtained. History of ocu-
lar or systemic diseases, surgical procedures, any known 
drug or food allergies, trauma, glasses wearing or known 
amblyopia, habits, and family history of eye and systemic 
diseases was also obtained. Medicolegal aspects of ocular 
trauma were collected including: (i) the etiology of ocular 
injury that was classified into mechanical agents (such as 
blunt objects, sharp objects, road traffic injuries, fall from 
height, fall on the ground, animal origin, plant origin, 
fight, foreign body, and gunshot pellets), and non-mechan-
ical (such as thermal injuries and chemical injuries), (ii) 
the manner of ocular trauma whether accidental, homi-
cidal, or suicidal, (iii) whether the injury affects the globe, 
adnexa, or both, (iv) laterality of eye injury, and (v) the 
place of eye trauma (whether indoor or outdoor). The time 

of injury (by day or night), time lapse to presentation to 
healthcare, and time from presentation to intervention 
were also recorded.

Eye examination: Every patient had a full eye examina-
tion of admission, including assessment of visual acuity, 
slit lamp examination, fundus examination, intraocular 
pressure measurement, and gonioscopy, as applicable. 
B-scan and Computerized Tomography (CT) scan of the 
eye were also carried out when indicated. The zone of ocu-
lar injury was described as external (limited to bulbar con-
junctiva, sclera, and cornea), anterior segment (includes 
structures of the anterior segment and the pars plicata), 
posterior segment (all internal structures posterior to the 
posterior lens capsule), and mixed.18,19 The ocular injury 
was classified at initial presentation into Open Globe 
Injuries (OGIs) and Closed Globe Injuries (CGIs) accord-
ing to the ocular trauma classification group system.19 
OTS was calculated for each patient at the time of start of 
management as described in Table 1.10 The outcome of 
ocular trauma was defined as permanent visual infirmity or 
no permanent visual infirmity after 6 months. The Best 
Corrected Visual Acuity (BCVA) was recorded at the ini-
tial visit and on every follow up visit whenever possible. 
BCVA was obtained using the appropriate method accord-
ing to the age of patient. BCVA was classified according to 
the International Classification of Diseases 11 (ICD11) for 
vision impairment. No impairment was considered at 
BCVA better than 6/12 in better eye. Mild, moderate, and 
severe visual impairment were corresponding to BCVA in 
better eye worse than 6/12, 6/18, and 6/60, respectively. 
Blindness (the working definition of visual infirmity) was 
defined as BCVA in the better eye worse than 3/60 or near 
vision worse than N6.20,21

Patients were managed at presentation as follows: 
Cases presented with open globe injury in the form of cor-
neal lacerations underwent corneal suturing using 10/0 
Nylon sutures under general anesthetic. Patients with 
scleral lacerations underwent surgical repair of the sclera 
using 8/0 virgin silk sutures. No patients with hyphaema 
had corneal bloodstaining or glaucoma. Patients with 
intraocular foreign body had uneventful vitrectomy opera-
tions. All patients with OGI in the study underwent pri-
mary repair only. No further procedures were needed for 
any patient during the study period. We did not encounter 
any intraoperative or postoperative complications during 
the study including postoperative corneal leak, wound 
gaping, wound infection, dehiscence, endophthalmitis, 
post-operative hypotony, surgical-induced glaucoma, ste-
roid-induced glaucoma, choroidal detachment, or supra-
choroidal hemorrhage. No patients had any allergic 
reaction from any postoperative treatment given. No 
patients had to return to the theater for revision of their 
procedures.

Patients were followed up on the first day, first week, 
first month, third month, and at sixth month. At each visit, 
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BCVA, slit lamp examination, fundus examination, and 
intraocular pressure check were carried out when applica-
ble. Only (82.5%) 99/120 patients completed 6-months 
follow up, and were considered for final visual outcome 
analysis.

Statistical analysis

Statistical analyses were carried out using MS Excel and 
STATA/SE version 11.2 for Windows (STATA Corporation, 
College Station, Texas). Descriptive statistics such as 
mean, Standard Deviation (SD), range, and frequency 
were used as appropriate. Univariate tests such as the Chi-
square test (X2), Fisher Exact Test (FET), Student t-test (t), 
Mann-Whitney test (z), One-way Analysis of Variance 
(ANOVA; F), and Kruskal Wallis test (kX2) were used to 
compare data between the different study groups as appro-
priate. The prediction of final visual infirmity conditioned 
on OTS was examined using the Receiver Operator 
Characteristic ROC curve to estimate the best cut-off value 
and the corresponding sensitivity, specificity, predictive 
value positive, and predictive value negative. A two-way 
p-value < 0.05 was considered statistically significant.

Results

The study recruited 120 cases with eye injuries presented 
to BUH and SVUH. Males constituted 74.17% (n = 89) of 
them. The age of cases ranged from 3 to 18 years with an 
average of 10.03 (±3.30) years. About 51.67% of partici-
pants were from urban areas, the majority were school stu-
dents (77.50%, n = 93), and 14 cases were illiterate and all 
were admitted to SVUH. Table 2 shows the sociodemo-
graphic characteristics of cases recruited from the two hos-
pitals. Most injuries were due to accidents (85.83%; 
n = 103) that occurred outdoors (70.00%; n = 84), and at 
night (54.17%; n = 65).

The frequency distribution of the different causes of 
eye injuries is demonstrated in Figure 1. Blunt objects, 
sharp objects, and foreign bodies were the most frequent 
causes (39.17%, 33.33%, and 11.67%, respectively). Road 
traffic injuries and fights were the cause of 4.17% and 
3.33% of injuries, respectively. Eye injuries caused by ani-
mals and falls were 2.50%, and thermal eye injuries and 
injuries of plant origin were 1.67%. Foreign bodies-
induced eye injuries were more frequent in cases admitted 
to SVUH than BUH (p = 0.004). While road traffic injuries 
were more frequent in BUH (p = 0.02).

The majority of eye injuries were Closed Globe Injuries 
(CGIs; 61.67%). CGIs were more frequent among cases 
admitted to BUH (83.33%), compared to 40.0% among 
cases admitted to SVUH (p < 0.001). External and anterior 
zone eye injuries were the most prevalent forms of eye 
injuries (p = 0.001), as shown in Table 3.

Figure 2 demonstrates the frequency distribution of tis-
sues affected in eye injuries among cases admitted to BUH 
and SVUH. Cornea-scleral injuries were affected most fre-
quently (61.67%; n = 74) followed by lens (30.83%; 
n = 37), iris-hyphaema (30.00%; n = 36), lid injuries 
(23.33%; n = 28), vitreous-nerve injuries (18.33%; n = 22), 
and canaliculus injuries (0.83%; n = 1). The iris and lens 
were more frequently affected in SVUH (p = 0.001 and 
p < 0.001, respectively), while eyelid injuries were more 
frequent in BUH (p < 0.001).

Table 4 shows the medicolegal classification and clini-
cal aspects of eye injuries in the studied cases. Only five 
cases had bilateral eye injuries. The time interval to seek 
medical advice ranged from zero (immediate) to 120 h, 
with an average of 9.93 (±23.57) hours. The average time 
from admission to intervention was 1.63 (±2.77) hours 
and ranged from zero to 15 h. A total of 55 cases presented 
with blindness/ near vision impairment on admission, 29 
cases presented with moderate visual impairment, and 29 
cases with no or mild visual impairment. There were sig-
nificant differences in visual impairment between cases 
admitted to each hospital upon admission (p < 0.001). The 
mean Ocular Trauma Score (OTS) in the studied cases was 
3.20 (±1.65). Cases attended to BUH had higher OTS 
than those attended to SVUH (p < 0.001).

Final visual acuity was available for only 99 cases. Of 
these, 40 cases had improved final visual acuity compared 
to the initial condition. Forty-seven cases remained the 
same, while 8 cases worsened during follow-up. Lastly, four 
cases did not have an initial visual acuity assessment.

Table 5 shows comparisons between OGI and CGI 
regarding ocular injury description and educational level. 
Sharp object and blunt object accounted for the highest 
proportion of OGI and CGI, respectively (58.7% and 
47.3%, p < 0.001). The majority of OGI involved the ante-
rior and posterior eye zones, while most CGIs were in the 
external and anterior eye zones (p < 0.001). Injuries of 

Table 1.  Calculating the OTS: variables and raw points.

Variables Raw points

Initial vision  
  NLP 60
  LP/HM 70
  1/200–19/200 80
  20/200–20/50 90
  ≥ 20/40 100
Rupture −23
Endophthalmitis −17
Perforating injury −14
Retinal detachment −11
Afferent pupillary defect −10

NLP: no light perception; LP: light perception; HM: Hand motion 
(Scott, 2015). 
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Table 2.  Sociodemographic characteristics and ocular injury context in the studied children.

Variable BUH (n = 60) SVUH (n = 60) Test p

No. % No. %

Gender Female 11 18.33 20 33.33 X2 = 3.52 0.06
Male 49 81.67 40 66.67

Age (years) Mean ± SD
Range

9.55 ± 4.11
3–18

10.52 ± 2.15
5–15

t = 1.61 0.11

0–4 7 11.67 0 0.00 FET <0.001
5–9 25 41.67 15 25.00
10–14 16 26.67 44 73.33
15–18 12 20.00 1 1.67

Residence Rural 29 48.33 29 48.33 X2 = 000 1.00
Urban 31 51.67 31 51.67

Occupation None 0 0.00 13 21.67 FET <0.001
Preschool/kindergarten 7 11.67 0 0.00
Student 53 88.33 42 70.00
Worker 0 0.00 5 8.33

Educational level Under school agea 12 20.00 1 1.67 FET <0.001
Illiterateb 0 0.00 14 23.33
Primary/read & write 32 53.33 39 65.00
Preparatory 10 16.67 6 10.00
Secondary 6 10.00 0 0.00

Place of injury Indoor 18 30.00 18 30.00 X2 = 0.00 1.00
Outdoor 42 70.00 42 70.00

Time of injury Day 35 58.33 20 33.33 X2 = 7.55 0.006
Night 25 41.67 40 66.67

Manner of injury Accidental 54 90.00 49 81.67 X2 = 1.71 0.19
Homicidal 6 10.00 11 18.33

BUH: Benha University Hospital; SVUH: South Valley University Hospital; X2: Chi-square test; FET: Fisher Exact Test; t: Student t-test.
p < 0.05 was considered statistically significant.
a<6 years of age.
bChildren who did not have school education, or early dropped out of school.
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Figure 1.  Causes of studied pediatric eye injuries by region.
BUH: Benha University Hospital; SVUH: South Valley University Hospital.
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cornea-sclera, iris-hyphaema, lens, and vitreous-nerve 
were more frequent in OGI compared to CGI (p < 0.05). 
There were significant differences in educational level 
between OGI and CGI with 30.43% of OGIs were in illit-
erate children, while 64.86% of CGIs were in children who 
had primary/ read and write education (p < 0.001). 
Children with OGI had longer time interval from admis-
sion to intervention then those with CGI (p = 0.001).

Fifteen cases had permanent infirmity at the end of the 
follow-up period. The relationship between permanent 
infirmity and sociodemographic data and characteristics of 
eye injuries in studied cases are demonstrated in Table 6. 
Permanent infirmity was more likely in uneducated cases 
with open globe injury (p < 0.001). Cases with external 
and anterior eye zone injuries were less likely to have per-
manent infirmity (p < 0.001). All cases with final 

permanent infirmity had initial near vision impairment. 
Most cases without permanent infirmity (95.24%) sought 
medical care within the first 24 h of eye trauma compared 
to 66.67% of those with permanent visual infirmity 
(p = 0.004). Permanent infirmity was more likely in cases 
with longer interval from admission to intervention than 
those with short admission to intervention interval 
(5.53 ± 3.36 vs 1 ± 1.86 h; p < 0.001). Lower OTS was 
associated with an increased risk of permanent infirmity 
(1.27 ± 0.59 vs 3.66 ± 1.54; p < 0.001).

An OTS of less than two could predict 86.73% of cases 
with final permanent infirmity, with sensitivity, specificity, 
positive predictive value, and negative predictive value 
rates of 80.0%, 87.95%, 54.55%, and 96.05%, respectively 
(Figure 3). Figure 4 shows some examples of eye injuries 
involved in the study.

Table 3.  Types of pediatric eye injuries.

Variable BUH (n = 60) SVUH (n = 60) Test p

No. % No. %

Type of injury CGI 50 83.33 24 40.00 X2 = 23.83 <0.001
OGI 10 16.67 36 60.00

Zone of eye injury External 21 35.00 14 23.33 FET 0.001
Anterior 31 51.67 30 50.00
Anterior + posterior 3 5.00 16 26.67
Posterior 5 8.33 0 0.00

BUH: Benha University Hospital; SVUH: South Valley University Hospital; CGI: Closed Globe Injury; OGI: Open Globe Injury; X2: Chi-square test; 
FET: Fisher Exact Test.
p < 0.05 was considered statistically significant.
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Discussion

This pioneering study represents the first investigation in 
Egypt to compare patterns and outcomes of ocular trauma 
in children across upper and lower regions of the country. 
The study included 120 pediatric patients with ocular 
trauma who were presented or were referred to the oph-
thalmology departments of two university hospitals in 
Egypt; South Vally University Hospital located in Upper 
Egypt and Benha University Hospital representing Lower 
Egypt. The study also examined potential factors affecting 
outcomes and searched for an association between ocular 
trauma and permanent infirmity.

Age

Children are vulnerable to injuries due to immature 
motor skills, curiosity, risk-taking, and poor decision-
making.22 Older children face higher risk due to increased 
activities like school, sports, and outdoor play. The stud-
ied patients’ age range was 3–18 years, averaging 10.03 
(±3.30) years, higher than previous Egyptian studies. In 
Upper Egypt (2009–2010), the mean age was 7.37 
(±3.42) years, with most injuries in the 2–7 years 
group.23 In Assuit, it was 7.42 (±4.5) years, and over a 
third of children under five.24 Another Upper Egypt 
study reported an average age of 8.23 (±4.55) years, 

with the highest incidence in the 6–10 years group.25 In 
Cairo, injuries ranged from 5 months to 15 years, mostly 
in children aged five and above.17 Similar patterns are 
observed globally, such as in Qatar, where the mean age 
was 6.63 years, mostly in children aged five and older.26 
Childhood ocular trauma is generally centered around 
9 years, with frequent cases in the 6–11 years group27–29 
and the 9–15 years group.30,31

Gender

Males are more prone to injuries due to engaging in risky 
behaviors and less supervision.32 In this study, male 
patients comprised 81.67% and 66, 67% of cases at BUH 
and SVUH, respectively. Similarly, at Kasr El Aini 
Hospital, Cairo, males accounted for 64% of pediatric ocu-
lar trauma cases,17 and in Upper Egypt, they comprised 
58.34%–70.7% of cases.23–25 These variations may stem 
from different numbers of participants and study designs. 
A male predominance in pediatric ocular trauma was also 
observed in tertiary hospitals in India,33,34 Croatia,22 the 
US,35 Colombia,27 Indonesia,36 Turkey,28 and Nigeria.29 
This trend may be due to social and environmental factors, 
with males being more often allowed outdoors and 
involved in physically demanding jobs, as well as their 
generally more aggressive nature.22

Table 4.  Medicolegal and clinical aspects of studied pediatric eye injuries.

Variable BUH (no.= 60) SVUH (no.= 60) Test p

No. % No. %

Laterality Unilateral 57 95.00 58 96.67 FET 1.00
Bilateral 3 5.00 2 3.33

Vision impairment at admissiona Near vision impairment 13 21.67 26 43.33 FET <0.001
Blindness 2 3.33 14 23.33
Moderate 27 45.00 2 3.33
No/ mild 17 27.33 12 20.00
Not available 1 1.67 6 10.00

OTS Mean ± SD
Range

4.04 ± 1.33
1–5 (n = 59)

2.44 ± 1.56
1–5 (n = 54)

Z = 5.26 <0.001

Time delay to seek advice (h) ≤24 56 93.33 50 83.33 X2 = 2.91 0.09
>24 4 6.67 10 16.67
Mean ± SD
Range

5.34 ± 11.58
0.33–72

14.52 ± 30.72
0–120

Z = 0.55 0.58

Presentation-intervention interval (h) ≤6 55 91.67 60 100.00 FET 0.06
>6 5 8.33 0 0.00
Mean ± SD
Range

1.55 ± 3.50
0–15

1.72 ± 1.78
0–5

Z = 0.28 0.78

BUH: Benha University Hospital; SVUH: South Valley University Hospital; OTS: Ocular Trauma Score; X2: Chi-square test; FET: Fisher Exact Test; 
Z: Mann Whitney test.
p < 0.05 was considered statistically significant.
aAccording to the International Classification of Diseases 11 (2023) for vision impairment; no- visual acuity is better than 6/12, mild- visual acuity 
worse than 6/12 to 6/18, moderate – visual acuity worse than 6/18 to 6/60, severe – visual acuity worse than 6/60 to 3/60, blindness – visual acuity 
worse than 3/60, or near vision worse than N6.
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Education

Most recruited patients were school students (77.5%): 
59.17% in primary, 13.33% in preparatory, and 5.0% in 
secondary schools; 10.83% were pre-school aged. 
Additionally, 11.67% were illiterate, and 4.17% were 
workers from Qena in Upper Egypt. The high illiteracy 
rate in Upper Egypt is attributed to poverty and a lack of 
schools, leading to school dropouts and child labor. In 
Cairo, 63% of children with eye injuries were students, 
34.0% were pre-school aged, and 2.7% were working.17 
An Upper Egypt study reported 42.2% of eye injuries in 
preschool children, 54.7% in students (25.0% primary, 
20.3% preparatory, and 9.4% secondary), and 3.1% were 
illiterate.24 Likewise, more than half of the cases in the 

current study were from urban areas. Likewise, 58.91% of 
ocular injuries in children between 2016 and 2020 were 
from urban areas.28 In India, the urban areas percentage of 
children exposed to ocular trauma was 69.9%.33 The fre-
quency distribution of rural and urban cases can be affected 
by the restricted access to health facilities in rural areas.28

Place

Outdoor injuries were prevalent in our sample. Two-thirds 
of cases admitted to SVUH happened at night compared to 
41.67% at BUH. In Upper Egypt, 54.7% of pediatric ocu-
lar trauma occurred on the street, with 46.7% at midday, 
39.3% in the morning, and 14% in the evening.23 In Cairo, 

Table 5.  Injury description and educational level in relation to the type of eye injury.

Variable CGI (n = 74) OGI (n.= 46) Test p

No. % No. %

Laterality Unilateral 69 93.24 46 100.00 FET 0.15
Bilateral 5 6.76 0 0.00

Cause of eye injury Blunt object 35 47.30 12 26.09 FET <0.001
Sharp object 13 17.57 27 58.70
Foreign body 10 13.51 4 8.70
Road traffic accident 4 5.41 1 2.17
Animal origin 2 2.70 1 2.17
Plant origin 1 1.35 1 2.17
Fall 3 4.05 0 0.00
Fight 4 5.41 0 0.00
Thermal injury 2 2.70 0 0.00

Zone of eye injury External 35 47.30 0 0.00 FET <0.001
Anterior 32 43.24 29 63.04
Anterior + posterior 5 6.76 14 30.43
Posterior 2 2.70 3 6.52

Eye tissues affected Cornea-sclera 33 44.59 41 89.13 X2 = 23.80 <0.001
Iris-hyphaema 16 21.62 20 43.48 X2 = 6.45 0.01
Lid 28 37.84 0 0.00 X2 = 22.70 <0.001
Lens 8 10.81 29 63.04 X2 = 36.29 <0.001
Vitreous-nerve 7 9.46 15 32.61 X2 = 10.15 0.001
Canaliculus 1 1.35 0 0.00 FET 1.00

Time delay to seek advice (h) ≤24 70 94.59 39 84.78 FET 0.10
>24 4 5.41 7 15.22
Mean ± SD
Range

6.33 ± 15.20
0–72

15.70 ± 32.24
0–120

Z = 1.33 0.18

Presentation-intervention 
interval (h)

≤6 72 97.30 43 93.48 FET 0.37
>6 2 2.70 3 6.52
Mean ± SD
Range

0.89 ± 2.40
0–15

2.82 ± 2.92
0–12

Z = 3.17 0.001

Educational level Under school age 10 13.51 3 6.52 FET <0.001
Illiterate 0 0.00 14 30.43
Primary/read & write 48 64.86 23 50.00
Preparatory 10 13.51 6 13.04
Secondary 6 8.11 0 0.00

CGI: Closed Globe Injury; OGI: Open Globe Injury; X2: Chi-square test; FET: Fisher Exact Test; z: Mann-Whitney test.
p < 0.05 was considered statistically significant.
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Table 6.  Relationship between final visual acuity and sociodemographic data and characteristics of pediatric eye injuries.

Variable Final Visual Acuity Test p

No infirmity (no = 84) Infirmitya (no = 15)

No. % No. %

Gender Female 21 25.00 6 40.00 FET 0.34
Male 63 75.00 9 60.00

Age (years) Mean ± SD; (range) 10.49 ± 2.99;(4–18) 11.47 ± 2.39; (5–15) t = 1.12 0.23
0–4 1 1.19 0 0.00 FET 0.06
5–9 29 34.52 1 6.67
10–14 44 52.38 13 86.67
15–18 10 11.90 1 6.67

Residence Rural 40 47.62 9 60.00 X2 = 0.78 0.38
Urban 44 52.38 6 40.00

Occupation None 4 4.76 9 60.00 FET <0.001
Preschool 1 1.19 0 0.00
Student 77 91.67 3 20.00
Worker 2 2.38 3 20.00

Educational level Under school age 5 5.95 1 6.67 FET <0.001
Illiterate 4 4.76 10 66.67
Primary/read & write 55 65.48 4 26.67
Preparatory 14 16.67 0 0.00
Secondary 6 7.14 0 0.00

Type of injury CGI 61 72.62 1 6.67 X2 = 23.65 <0.001
OGI 23 27.38 14 93.33

Zone of eye injury External 30 35.71 0 0.00 FET <0.001
Anterior 43 52.19 7 46.67
Posterior 2 2.38 1 6.67
Anterior + posterior 9 10.71 7 46.67

Place of injury Indoor 26 30.95 1 6.67 FET 0.06
Outdoor 58 69.05 14 93.33

Time of injury Day 40 47.62 5 33.33 X2 = 1.05 0.31
Night 44 52.38 10 66.67

Manner of injury Accidental 69 82.14 14 93.33 FET 0.45
Homicidal 15 17.86 1 6.67

Laterality Unilateral 81 96.43 15 100.00 FET 1.00
Bilateral 3 3.57 0 0.00

Time delay to seek advice 
(h)

≤24 80 95.24 10 66.67 FET 0.004
>24 4 4.76 5 33.33
Mean ± SD; (range) 5.72 ± 14.13;(0–72) 27.53 ± 35.87;(0–96) Z = 0.64 0.52

Presentation-intervention 
interval (h)

≤6 83 98.81 13 86.67 FET 0.06
>6 1 1.19 2 13.33
Mean ± SD; (range) 1 ± 1.86;(0–12) 5.53 ± 3.36;(3–15) Z = 5.63 <0.001

Vision impairment at 
admissiona

No/ mild 20 25.00 0 0.00 FET <0.001
Moderate 28 35.00 0 0.00
Blindness 16 20.00 0 0.00
Near vision impairment 16 20.00 15 100.00

OTS Mean ± SD; (range) 3.66 ± 1.54; (1–5) 1.27 ± 0.59;(1–3) Z = 5.18 <0.001

CGI: Closed Globe Injury; OGI: Open Globe Injury; OTS: Ocular Trauma Score; X2: Chi-square test; FET: Fisher Exact Test; t: Student t-test; z: 
Mann-Whitney test.
p < 0.05 was considered statistically significant.
aAccording to the International Classification of Diseases 11 (ICD 11) for vision impairment; no- visual acuity is better than 6/12, mild-visual acuity 
worse than 6/12 to 6/18, moderate – visual acuity worse than 6/18 to 6/60, severe – visual acuity worse than 6/60 to 3/60, blindness – visual acuity 
worse than 3/60, or near vision worse than N6.
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54.67% of children’s eye injuries occurred outside the 
home, mostly between 12:00 and 6:00 PM.17 In Upper 
Egypt, 53.1% of penetrating eye injuries in children were 
home accidents, 39.1% occurred on the street, and 7.8% 
were workplace accidents, likely due to younger children 
staying at home.24 Globally, 53.9% of open globe injuries 
in children under 16 happened outdoors.37 In addition, the 
highest proportion (44.3%) of ocular trauma in children 
occurred on the street, 42.5% at home, 12.3% at school, 
and 5.7% on sports fields.26 Bućan et al. reported that 70% 
of childhood ocular trauma occurred outdoors.22 Whereas, 
other studies showed 32.79% of ocular trauma occurred on 
the street.27 In India, the home was the most frequent loca-
tion for ocular trauma.33 The place of injury varies with 
age; younger children are more likely to be injured at 
home, while older children are injured at school, playing, 
or in the street.22,37 Increased outdoor injuries may be due 
to less supervision. Ensuring safety at home, school, and 
sports areas by keeping hazardous agents out of children’s 
reach and increasing supervision is crucial.33

Trauma

This study showed a high frequency of blunt trauma 
(39.17%), sharp trauma (33.33%), and foreign body-
induced trauma (11.67%), with fewer cases from road traf-
fic accidents (4.17%) and fights (3.33%). Similar results in 
Egypt reported blunt trauma, sharp trauma, and projectile 
injuries as the most frequent causes of ocular trauma in 
children (44%, 39%, and 15%, respectively).17 In Upper 
Egypt, 43.06% of ocular injuries in children were caused 
by blunt trauma, 40.28% by penetrating trauma, and 
16.67% by foreign bodies.25 Another study in Upper Egypt 
found wood, stones, and toy guns to be the most frequent 
agents of pediatric eye injuries (20%, 17.3%, and 15.3%, 
respectively).23 Blows were the leading cause of eye inju-
ries (63.93%) in children under 15, followed by foreign 

bodies (19.67%).27 In India, penetrating injuries accounted 
for two-thirds of open globe injuries15 and sports-related 
injuries were common during summer vacations.34 The 
causes of eye injuries varied with age: toys in preschool-
ers, pencils in the 7–12 age group, and sports activities in 
the 13–18 age group.28 Injury mechanisms depend on the 
availability of objects within children’s reach.27 Family 
and community education about safety precautions to pre-
vent injuries by household hazards and during recreational 
activities is recommended.28

Type of injury

In studied patients, most eye injuries were CGI (61.67%). 
There was a higher prevalence of CGI at BUH (83.33%) 
compared to SVUH (40.0%), likely due to more penetrat-
ing trauma at SVUH leading to more OGI. More than half 
of the cases had anterior zone eye injuries followed by 
external zone eye injuries (29.17%). CGI represented 
52.78% of pediatric eye injuries in Upper Egypt.25 Previous 
studies in Egypt reported higher OGI rates in children.17,23 
In Upper Egypt, OGI accounted for two-thirds of injuries, 
often in children under 7 years.23 In Cairo, 83.75% of ocu-
lar injuries were OGI, attributed to increased gunshot inju-
ries post-2011 revolution, with 62.5% affecting the anterior 
segment.17 In Saudi Arabia, 72.6% of pediatric eye trauma 
between 1998 and 2019 was OGI.38 Additionally, 63.9% of 
pediatric eye injuries were OGI, as severely injured eyes 
were more likely to seek hospital care.34 Consistent with 
our results, 62.19% of eye injuries in Indian children were 
CGI33 as well as 59.4% in Qatar,26 70.2% in Indonesia,36 
and 73.4% in Nigeria.29 CGI, such as contusions, were 
more common in older children due to their ability to pro-
tect themselves.39

Affected tissue

Cornea-scleral injuries were most frequent among col-
lected cases at both BUH (56.67%) and SVUH (66.67%). 
This was followed by lid injuries at BUH (40.00%), and 
lens injuries and iris-hyphaema at SVUH (56.67% and 
43.33%, respectively). The differences may be due to the 
higher prevalence of CGI at BUH and OGI at SVUH. 
Injured tissues depend on the trauma cause, leading to dis-
figurement, impaired vision or blindness. Previous studies 
in Upper Egypt found the cornea most frequently injured 
in pediatric eye trauma.23–25 In 2011, more than half of 
pediatric eye injuries at Cairo University hospital were 
OGI with lacerated globes, followed by penetrating inju-
ries (38.75%), and ruptured globes (30.0%).17 Corneal per-
forations were also the most frequent pediatric eye injuries 
reported in India (47.5%).34

In the present study, accidental injuries accounted for 
82.14% and 93.33% of cases admitted to BUH and SVUH, 
respectively. Bilateral injuries were found in five cases 

Figure 3.  Receiver Operator Characteristic Curve (ROC) 
for the prediction of final permanent infirmity based on Ocular 
Trauma Score (OTS).
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only. Similarly, 97.24% of eye injuries in children were 
accidental and 2.78% were homicidal.25 Bilateral eye inju-
ries was reported in 22.9% of children.34

Timing

Similarly to Soliman et al.24 we found that 88.33 of cases 
were presented to hospital within 24 h of eye trauma, with 
an average admission to intervention time of 1.63 (±2.77) 
hours, ranging from zero to 15 h. In contrast, 43% of pedi-
atric eye trauma cases in Cairo were presented after 24 h, 
likely because Kasr El Aini Hospital receives 50% of its 
cases from distant areas across Greater Cairo.17 Globally, 
86.5% and 69% of eye trauma cases were presented to 
pediatric emergency departments within 24 h in Spain and 
Iran, respectively.40,41 In China, 54% of children presented 
within 24 h, while 24.4% presented more than 7 days after 
eye trauma between 2008 and 2017 in China.42 About 75% 
of children with eye trauma in another study were pre-
sented more than 1 day after the trauma.43 Open globe inju-
ries, such as penetrating and rupture injuries were 
associated with more rapid care-seeking compared to CGI, 
such as contusions.42

Initial visual impairment

BCVA was used to monitor visual impairment, but it was 
not available for seven young, uncooperative cases. Upon 
admission, 55 cases (45.83%) had blindness or near vision 
impairment, mainly at SVUH (n = 40) and BUH (n = 15), 
likely due to more frequent OGI at SVUH, which is often 
linked to significant visual impairment.8 In this study, 42 
out of 55 cases with visual acuity less than 3/60 had OGI. 
Similarly, Abdellah et al. reported 44.44% of children with 
poor visual acuity (less than 1/60) following eye trauma, 
associated with OGI.25 Additionally, 73.9% of children 
with OGI from mechanical injuries had initial visual acuity 
less than 6/60,42 and 68% of cases with OGI had visual 

acuity less than 6/60 after eye trauma.43 Visual acuity bet-
ter than 6/60 was more frequent in CGI than in OGI cases 
(55.6% vs 37.3%).26 However, there was no significant 
difference in the proportion of cases with poor vision 
(<20/400) at presentation between cases with OGI and 
CGI (40.1% vs 40%).38 In Spain, acute vision loss was 
reported in 70.7% of children with eye trauma, associated 
with age ≥ 10 years, pre-existing refractive errors, OGI, 
and blunt object injuries.41

Final visual impairment

After 6 months, BCVA was available for 99 cases, with 15 
having permanent visual infirmity (BCVA worse than 3/60 
or near vision worse than N6). All cases with permanent 
infirmity initially had poor visual acuity. Most of these 
cases (13/15) were managed at SVUH, with only two at 
BUH. The outcome was worse in OGI cases and those 
with delayed intervention,42 making permanent infirmity 
more likely in Upper Egypt than in Benha. Al-Mahdi et al. 
reported 11.6% and 4.7% of children with OGI had severe 
visual impairment and blindness, respectively.26 More than 
half of children with ocular injuries had a final visual acu-
ity less than 6/60.42,43

OTS

This study calculated OTS for (94.17%) 113/120 cases, 
with missing results due to uncooperative children or young 
age. BUH patients had higher OTS compared to SVUH 
patients (4.04 ± 1.33 vs 2.44 ± 1.56; p< 0.001), likely due 
to the higher prevalence of CGI at BUH and OGI at SVUH, 
as OGI is linked to poor visual outcomes.34 OTS is a prog-
nostic tool for eye injury management. Children with final 
permanent infirmity had significantly lower OTS. ROC 
analysis showed that an OTS ≤2 could predict 86.73% of 
permanent infirmity with (80.0%) sensitivity and (87.95%) 
specificity. Good OTS and initial visual acuity were 

Figure 4.  (a) Full thickness lower eyelid laceration in a 7-year-old male child, (b) corneal laceration in right eye in a 5-year-old 
female patient, and (c) 5-year-old male child with penetrating scleral wound by a steel wire.
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correlated with favorable outcomes,36,42,44 as confirmed by 
this study. However, some patients had better final visual 
acuity than predicted by OTS,45,46 possibly due to initial 
assessment challenges.45 Perez et al. found that OTS under-
estimated visual outcomes of OGI following secondary 
Pars Plana Vitrectomy (PPV).42,47

Limitation of the study

The primary drawbacks in this study were associated with 
the limited number of study participants, a deliberate 
choice made to ensure maximum participant retention over 
the study duration. Nonetheless, 21 cases (17.5%) did not 
complete the 6-month follow-up. Some parents opted for 
alternative medical advice, while others experienced 
improvement and chose not to continue with the follow-
up. This limitation hinders the generalization of the results, 
which principally reflect the studied cases.

Recommendations

Our research outcomes hold the potential to contribute to 
the development of preventive programs aimed at reduc-
ing the incidence of eye trauma and its consequences. 
Emphasizing the right to education for all children, par-
ticularly underscoring this need in Upper Egypt, is crucial. 
Article 64 of the Egyptian Child Law No. 12 appropriately 
restricts child labor for those aged 15 years and above, 
thereby minimizing their exposure to potential hazards. 
Given the serious outcomes associated with eye injuries, 
there is a critical need to advocate for enhanced supervi-
sion at home, in schools, and during recreational activities 
such as sports and festivals. Taking preventive measures, 
such as keeping sharp and hazardous materials out of the 
reach of children, is paramount. Moreover, ensuring the 
availability of first aid facilities and raising public aware-
ness about emergency hotline numbers can significantly 
contribute to early management and improved outcomes 
for traumatized children. The utilization of the OTS as a 
well-established prognostic tool holds significance, guid-
ing both medical and medicolegal professionals in their 
approach to managing eye injuries and predicting their 
outcomes.

Conclusion

In summary, accidental eye injuries continue to be a sig-
nificant contributor to visual impairment among children 
in both Upper and Lower Egypt. This study underscores 
that such injuries predominantly affect male children at 
school age, particularly in the outdoor settings. The pri-
mary causative agents were blunt objects and sharps, with 
a higher incidence of Closed Globe Injuries (CGI) in 
Benha and more frequent Open Globe Injuries (OGI) in 
Upper Egypt. The study highlights the correlation between 

initial visual acuity and the Ocular Trauma Score (OTS) 
with the final visual acuity, indicating that OTS serves as a 
valuable prognostic tool for cases resulting in permanent 
visual infirmity.
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