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ABSTRACT

Background: Pediatric ocular trauma may be a major source of lifelong visual morbidity and
disability.

Objective: To report on the different types of ocular injury in children in a tertiary referral
center.

Participants and settings: Children presenting with ocular trauma to the casualty department
of the pediatric ophthalmology unit of Alexandria Main University Hospital in Alexandria,
Egypt.

Methods: The study was conducted from June to December 2018. Upon admission, thorough
history was obtained from the attending person(s), and thorough ophthalmic examination was
performed. Appropriate treatment was subsequently provided to every case (though not the
scope of the current study).

Results: A total of 146 children (from a total of 436 patients, 33.5%) (103 males, 70.5%)
presented with various types of ocular injuries. The mean age * standard deviation of the
injured children was 98.1 + 56.4 months. Study participants were almost equally distributed
between within and outside of the city of the study locale, with a predominance of patients
from urban areas in Alexandria (30%) and from rural areas outside of Alexandria (35.6%).
Seventy percent of the care providers of the study children were manual workers. The places
of the incidents were almost equally distributed between household (40%) and external
environment with a slight predominance of the later (50%).

Conclusions: Ocular injuries represent one-third of all ocular injuries in the study locale. Ocular
injuries in children occur with an almost equal distribution in both urban and rural areas and in
both household and external environments. Mechanical trauma was the most common cause
of trauma.
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1. Introduction developed countries (25%[8]). The aim of the current
study was to report on the different types (and when-
ever possible, the mechanisms) of ocular injury in
children in a tertiary referral center in a developing

country.

Trauma is a significant cause of ocular morbidity and
potentially lifelong disability, especially in children
[1,2]. Ocular trauma has a reported incidence of
3.7%[3]; pediatric ocular trauma is reported to repre-
sent about 22.6% of all eye trauma [4] and is reported
to be responsible for about 9 per 100,000 of hospital
admissions [5] and 16% of permanent visual impair-
ment [6]. Ocular trauma in children presents a special

2. Patients and methods

The study was conducted in the casualty department
of pediatric ophthalmology unit of Alexandria Main

case in which the consequences may be devastating,
both on the personal and community levels. Child
abuse may well manifest in the form of ocular trauma
[7] with potential social and legislative consequences.
Moreover, many of the childhood ocular trauma are
potentially preventable, posing responsibility on care
providers, as well as on policymakers. The reported
incidence of pediatric ocular trauma is highly variable
among different countries, being higher in developing
countries (ranging between 11%[1] - 36%[2]) than

University Hospital in the period from the beginning
of June 2018 to the end of December 2018. All children
(individuals below 18 years of age) presenting with
ocular trauma were included in the study. The study
adhered to the guidelines of the Declaration of
Helsinki and was approved by the ethical committee
of Alexandria Faculty of Medicine. Written informed
consent was provided by all the care providers of the
study participants. Upon admission to the casualty
department, thorough history was obtained from the
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attending person(s) regarding the socio-demographics
of the injured child and the circumstances of the
injury. A thorough ophthalmic examination was per-
formed in the casualty department (office examina-
tion) and was complemented by examination under
anesthesia (EUA) if this was deemed necessary. When
the surgical intervention was considered, EUA was
conducted as the initial part of the surgical interven-
tion. Ocular injuries afflicting every part of both eyes
were stratified by the mechanism and shape of the
injury into injuries inflicted by sharp trauma (open
injuries) and blunt trauma (both closed and open
injuries) as well as by detailed description according
to the nature of the injury. Appropriate treatment was
subsequently provided to every case, though not the
scope of the current study.

3. Results

The study was conducted in the period from the
beginning of June 2018 to the end of
December 2018. During the study period a total of
146 children (from a total of 436 patients, 33.5%)
presented with various types of ocular injuries to
Alexandria Main University Hospital. The demo-
graphic characteristics of the study children are pre-
sented in Table 1. Almost two-thirds of the injured
children were males (70.5%) and the mean age of the
injured children was around 8 years. Age stratification
of the study children population into biannual strata
revealed a predominance of injuries in the age group
of 2-10 years, almost equally distributed between the

Table 1. Study patients’ demographics.

Demographic characteristics of the study patients

Total number of patients (n,%) 146(100)

Male 103 (70.5)
Female 43 (29.5)

Age (meanzstandard deviation, range, median)  98.1 £ 56.4, 2.5-216,

(months) 96

Age groups of study participants (months) (n,%) 146 (100)
0-24 (0-2 years) 14 (9.6)
25-48 (2-4 years) 23 (15.8)
49-72 (4-6 years) 25 (17.1)

(
(
73-96 (6-8 years) (
97-120 (8-10 years) 27 (18.5)
121-144 (10-12 years) (
145-168 (12-14 years) (
169-192 (14-16 years) 9(6.2)
( )

193-216 (16-18 years 9 (6.2)

Laterality (n,%) 147(100)
Right 114 (77.6)
Left 33 (22.4)
Residence (n,%) 146(100)
Alexandria 73 (50.0)
Urban 44 (30.1)
Rural 29 (19.8)
Out of Alexandria 65 (44.5)
Urban 13 (8.9)

Rural 52 (35.6)
unspecified 8 (5.5)

Care providers occupation (n,%) 146(100)
Professional 13 (8.9)

Manual 102 (69.9)
Unspecified 31(21.2)
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age groups with another peak at 12-14 years (Figure
1). More than three quarters of the injured eyes were
right eyes (77.6%). Study participants were almost
equally distributed between within and outside of the
city of the study locale, Alexandria, Egypt, with
a predominance of patients from urban areas in
Alexandria (30%) and from rural areas outside of
Alexandria (35.6%). Almost 70% of the care providers
of the study children were manual workers. Table 2
presents the circumstances of the injury in the study
children population. The places of the incidents were
almost equally distributed between household (40%)
and external environment with a slight predominance
of the later (50%). One-tenth of the children sustained
injuries which care providers could not locate, the
children were not attended to by any adult or care
provider. Physical trauma was the predominant mode
of injury (92.5%), with mechanical trauma (88.3%),
both blunt and sharp, being the most common. One
child sustained an alkali injury and there was one case
of suspected child abuse that could not be confirmed.
Almost all study children were fully conscious
(96.6%), except for 4 children with impaired con-
sciousness and one comatose child. The clinical data
of the injured eyes are presented in Table 3 and Figure
2. Corneal injuries represented the most common
injuries in both right and left eyes, with abnormalities
of the anterior chambers, intraocular pressure, and
pupils subsequently.

4. Discussion

This study was conducted to report on ocular injuries
in children in a tertiary referral center. The study was
conducted over a 7-month period and included 147
children, representing one-third of all ocular trauma
cases referred to Alexandria Main University Hospital
during the study period. The study was originally
designed to cover half of a calendar year (6 months).
However, within the study period, a local feast of
about 2 weeks interrupted the study duration in
which the authors feared would introduce a sampling
error due to obvious change in the daily habits and life
activities of the target population. In an attempt to
dilute this effect, the authors extended the recruitment
period for one extra month and hence the 7-month
study duration. The fact that pediatric ocular injuries
represent almost one-third of all ocular injuries
reflects how much children are a vulnerable popula-
tion to ocular injuries, especially in such underprivi-
leged communities in developing countries, which is
in accordance with the findings reported by Al Wadeai
et al. [9], by Khan et al. [10] and by Wagle et al. [2] in
developing countries, and is much higher than that
reported by Sii et al. [11] in developed countries.
Within the study cohort, it is obvious that younger
age groups are more vulnerable than older age groups.
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Figure 1. Age stratification of the injured children included in the study.

Table 2. Circumstances of injury.
Circumstances of injury

Place of incident (n,%) 146 (100)
Household 59 (40.4)
External Environment 73 (50.0)
Unspecified 14 (9.6)
Mode of trauma (n,%) 146 (100)
Physical 135 (92.5)
Thermal 4(2.7)
Mechanical 129 (88.3)
Blunt 70 (47.9)
Sharp 50 (34.2)
High velocity missile 9 (6.2)
Chemical 1(0.7)
Acid 0

Alkali 1(0.7)
Lime 0

Others 10(6.8)
Child abuse suspected 1(0.7)
General condition and injuries

Non-ocular injuries present 8 (5.5)

Consciousness level
Fully conscious
Impaired consciousness
Comatose

141 (96.57%)
4(27)
1(0.7)

Younger are more prone to an irresponsible behavior
and lack of appreciation of potential hazards and areas
of harm. This is in accordance with other published
reports [9,11,12]. Being more active and more exposed
to outdoor activities and sometimes even involved in
childhood labor especially in developing countries and
rural communities, it is not surprising that more than
70% of the injured children were males as already
highlighted [2,4,9,13,14]. A striking finding in this
study, unlike other reports [4,11], is the predominance
of right eye injuries over left eyes. Although no
obvious cause could be attributed to this finding in
the study, yet the authors hypothesize that, at least
theoretically, trauma may be self-inflicted, in which
case the predominance of right-handedness may make

the right eyes more vulnerable than left eyes, though
this could never be confirmed.

Studying the geographic locale of the study partici-
pants reveals that almost half of the cases came from
outside of Alexandria, the city where the referral cen-
ter of the study is located. This reflects the advanta-
geous location of the Alexandria Main University
Hospital lying in the heart of its coverage area with
better delivery of services to beneficiaries. The impor-
tance of the proximity of health services to benefici-
aries cannot be overemphasized and is stressed upon
in different studies [9,12,15]. Rural areas outside of
Alexandria represented the major input of the injured
children, almost one-third, reflecting the more
trauma-prone relatively hazardous practices, common
to rural areas and agricultural communities, as already
reported from other areas of the World [4,16].
A rather related issue is the care-provider profession,
with manual laborers taking the major share. In the
local community of the study coverage area, it is
a common practice for manual laborers to be escorted
by their youngsters, either as bystanders for entertain-
ment or for actual participation in the job. This may
expose their children to their work environment with
its antecedent risks. To the best of the authors’ knowl-
edge, this is the first study to report on the relation of
the care-providers profession to childhood trauma.

Scrutiny of the circumstances of injury provides
important insights. There was an almost equal inci-
dence of occurrence of injuries in the household and
external environments, reflecting the potential hazard
of household environments, and especially so that the
majority of injuries occurred in rural areas. Lack of
adequate parental supervision might have been an
additional factor, which might have contributed to



Table 3. Clinical data of traumatized eyes.
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Table 3. (Continued).

Clinical data of traumatized eyes

Clinical data of traumatized eyes

Trauma (n,%) oD 0S Total
(114,100) (33,100) (147,100)
Lids 13 (11.4) 13 (39.4) 26 (17.9)
Cut 9(7.9) 9(27.3) 18 (12.3)
Laceration 3(2.6) 0 3(2.0)
Haematoma 1(0.9) 4(12.1) 5(3.4)
Orbit 0 1(3.0) 1(0.7)
margin fracture 0 1(3.0) 1(0.7)
Conjunctiva injuries 29 (25.4) 14 (42.4) 43 (29.3)
Cut (clean) 6 (5.3) 3(9.1) 9 (6.2)
Laceration (ragged) 17 (14.9) 4(12.1) 21 (14.4)
Subconjunctival hemorrhage 5 (4.4) 6(18.2) 11 (7.5)
Retained Foriegn body 1(0.9) 1(3.0) 2(1.4)
Cornea injuries 77 (52.7) 19 (57.6) 96 (65.8)
Rupture globe 56 (49.1) 13 (39.4) 69 (47.3)
Central 10 (8.8) 2 (6.1) 12 (8.2)
Peripheral 23 (20.2) 6(18.2) 29 (19.9)
Central AND peripheral 21 (18.4) 5(15.2) 26 (17.8)
Irregular 2(1.8) 0 2(1.4)
Closed globe injury 21 (18.4) 7(21.2) 28 (19.1)
Erosion 8 (7.0) 3(9.1) 11 (7.5)
Edema 4 (3.5) 2 (6.1) 6 (4.1)
Partial thickness wound 2(1.8) 1(3.0) 3 (2.0)
Foriegn body 7 (6.1) 1(3.0) 8 (5.5)
Infiltrate 0 1(3.0) 1(0.7)
Sclera injuries 22 (19.3) 7 (21.2) 29 (19.9)
Cut (rupture globe) 16 (14.0) 4(12.1) 20 (13.7)
Anterior 15(13.2) 4(12.1) 19 (13.0)
Posterior 1(0.9) 0 1(0.7)
Anterior chamber
Depth
Normal 70 (61.4) 23 (69.7) 93 (63.7)
Abnormal 44 (38.6) 10 (30.3) 54 (36.9)
Shallow 22 (19.3) 4(12.1) 26 (17.8)
Lost 20 (17.5) 3(9.1) 23 (15.8)
Irreqular 2(1.8) 3(9.1) 5(3.4)
Blood content (Hyphema) 25 (21.9) 10 (30.3) 35(23.9)
Total 7 (6.1) 1(3.0) 8 (5.5)
8 ball 2(1.8) 0 2(1.4)
Grade (1-2) 16 (14.0) 9(27.3) 25 (17.1)
10P
Not assessed 16 (14.0) 7 (21.2 23 (15.8)
open globe injury 14 (12.3) 7 (1.2 21 (144
lack of cooperation (1.8) 0
Assessed digitally
T- 34 (29.8) 0 34 (23.3)
T+ 3(2.6) 2 (6.1) 5(3.4)
Tnd 61 (53.5) 24 (72.7) 85 (85.2)
Iris
Free 83 (72.8) 23 (69.7) 106 (72.6)
Iris injury 31(27.2) 10 (30.3) 41 (27.9)
Dialysis 3(2.6) 1(3.0) 4(2.7)
Sphincteric tear 4 (3.5) 1(3.0 5(3.4)
prolapse 22 (19.3) 8 (24.2) 30 (5.5)
Foreign body 1(0.9) 0 1(0.7)
Unspecified (traumatic 1(0.8) 0 1(0.6)
iridotomy)
Pupil
RRR(D&C) 71(623)  25(75.7) 96 (65.7)
Abnormal pupil 43 (29.4) 8(24.2) 51 (34.9)
RAPD 1(0.8) 0 1(0.6)
Distorted 37 (32.4) 6(18.1) 43 (29.4)
Sluggish reaction 5(4.3) 2 (6.1) 7 (4.7)
Lens injury 26 (22.8) 10 (30.3) 36 (24.6)
Cataract (Unspecified 14 (12.2) 6 (18.1) 20 (13.7)
morphology)
Dislocated 2(1.7) 2 (5.1) 4(2.7)
Posterior 0 1 (3.0) 1 (0.6)
Extruded 2(1.7) 1(3.0) 3(2.0)
Inferior subluxation 0 1(3.0) 1(0.6)
Capsule 10 (8.7) 1(3.0) 11 (7.5)
Ruptured 9(7.8) 1(3.0) 10 (6.8)
Pigment deposits 1(0.8) 0 1(0.6)
Vitreous pathology 2(1.7) 4(12.1) 6 (4.1)
Hemorrhage 1(0.8) 1(3.0) 2(1.3)
Endophthalmitis 1(0.8) 2 (6.0) 3(2.0)
Foreign Body 0 1(3.0) 1(0.6)
(Continued)

Retina

Foreign Body 1(0.8) 0 1(0.6)
Detachment 1(0.8) 0 1(0.6)
Investigations

Ultrasound

vitreous hemorrhage 6 (5.2) 0 6 (4.1)
Retinal Detachment 3(2.6) 0 3(2.0)
IOFB 1(0.8) 0 1 (0.6)
CcT

IOFB 1(0.8) 0 1(0.6)

RRR (D&QC): round, regular, reactive, direct and consensual. RAPD: relative
afferent pupillary defect, CT: computed tomography. IOFB: intraocular
foreign body.

the household environment being equally hazardous
as the outdoor play areas and schools. More attention
must be paid to ensure a child-friendly home environ-
ment or at least a hazard-free home setting for chil-
dren, especially younger age group children. Closer
attention must be paid to children at home by the
care providers. Collaboration of the household is
a potential source of care, though absolute safety can
never be guaranteed. The significance of a hazardous
environment in relation to childhood ocular injuries
has already been emphasized [11,13]. Mechanical
trauma, and especially blunt trauma, was the cause of
the injuries in the majority of the injured children, in
accordance with other studies [12,13,17]. Although
only one child sustained an alkali injury in this
study, yet this case warrants significant attention due
to the potentially blinding nature of such severe
injuries.

Review of the clinical findings of the injured chil-
dren demonstrates that corneal injuries represent the
major injury sustained in the study cohort. Children
are generally less careful on dealing with hazardous
objects and activities than adults (and more so in
younger than older children), and hence have
a greater propensity for “relatively sudden” insults to
the face with a high chance of injury to the cornea, the
eyes occupying a larger surface area of the child’s face.
Moreover, being the major refractive surface of the
eye, it is not surprising that ocular injuries have poor
visual prognosis in children. This relatively high pre-
valence of corneal injuries has been emphasized by
other reports [9,12]. On the other hand, the remainder
of the outer wall of the eye, namely the sclera, is less
exposed (being relatively protected in the bony orbit),
and is mechanically more robust than the cornea,
hence less vulnerable to injury. Related to the outer
wall of the eye and the occurrence of open injuries are
the anterior chamber depth and IOP. The few eyes in
which a ruptured globe was diagnosed yet the anterior
chamber depth was normal represented cases of self-
sealed corneal injuries. The difficulty of measuring the
IOP in children is clearly reflected in a number of eyes
in which it was not possible to assess the IOP and the
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Clinical Data of Traumatized Eyes
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Figure 2. Clinical data of traumatized eyes.

reliance on the digital method rather than formal
Goldmann applanation Tonometry (GAT) for the
assessment of the vast majority of the injured eyes.
The delicate structure of the iris and the pupil renders
it vulnerable to injury with the majority of ocular
injuries. The natural crystalline lens is another very
delicate intraocular structure that is very vulnerable in
children's eyes, as obvious in one-fourth of the eyes
presenting with an abnormality in the natural crystal-
line lens. The lids, being the first anatomical structure
and the first line of defense to the eyes, are commonly
injured. Additionally, the delicate skin of children
contributes to the higher incidence of open lid injuries
(cuts and lacerations) than closed injuries (hema-
toma), even with blunt trauma. Although children
bone is more brittle than adult bones, yet, orbital
fracture still mandate significant force, hence were
fortunately not common. This pattern of ocular inju-
ries parallels that published in other studies [4,9]. The
importance of imaging investigative tools in the set-
ting of ocular trauma cannot be overemphasized, and
especially so in cases of opaque media. Nevertheless,
the need for relative patient cooperation and the occa-
sional hazard of some tools, namely B-scan ultrasono-
graphy, were responsible for the relative scant resort to
these investigative tools in this study.

This study has a number of limitations. The
study covered a relatively short period and not
covering a complete calendar year. This does not
permit studying the effects of different social cir-
cumstances around the year, such as school envir-
onment injuries for instance. The study as well did
not report on the interventions done for the treat-
ment of the injured children or the final

outcome of the injury and the treatment measures
provided.

In conclusion, ocular injuries represent one-third
of all ocular injuries in the study locale. Ocular injuries
in children occur in both urban and rural areas with
an almost equal distribution and in both household
and external environments. Mechanical trauma, both
blunt and sharp, is the most common cause of trauma
in the current study.
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