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SUMMARY

Introduction Eye injuries represent a significant problem in children.

Objective The aim of the study was to determine the incidence and causes of the eye injury and to
propose measures of the eye injury prevention in children up to 15 years of age.

Methods This was a retrospective study of 552 children with the eye injuries treated at the Clinic of Eye
Diseases in Belgrade during the period March 1999 to February 2010. Gender and age of the children,
time of injury, the type and site of injuries, visual acuity upon admission and at discharge, as well as the
time of surgery in relation to time of injury were analysed.

Results The ratio between the injured boys and girls was 3.6:1. The highest percentage of injured children
was in the group 6-10 years old (39.7%); the injuries were almost evenly distributed according to months
during the year and days during the week. The percentages of severe closed and open injuries of the
eyeball were almost equal. Visual acuity upon discharge and subsequent follow-up examinations were
significantly improved after the applied treatment in comparison with the visual acuity upon admission.
Conclusion Eye injuries in children still represent a severe health problem. Regarding the youngest age
group of children, adults are mainly responsible for these injuries due to their lack of attention, while in
older children these injuries are the result of the production and distribution of inappropriate toys and
a failure to implement the legal traffic regulations applicable to children. The prevention of eye injuries
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is essential.
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INTRODUCTION

Eye injuries represent a major cause of visual
impairment and blindness in children [1].
Since this disability is acquired during the
earliest phase of life, the reaction to it differs
significantly from the same disability acquired
in adult age. On one hand, adjustment to the
newly developed condition may be more rapid
but, on the other, severe traumas will have psy-
chiatric consequences for the child [2]. It is un-
derstandable that individual responses will vary
widely depending on the type and severity of
the injury. Nevertheless, it is an awkward mo-
ment in the life of the child and his/her family,
which changes the child’s destiny for life. The
former also has a considerable socioeconomic
significance. However, the fact is that 90% of
all eye injuries provide hope for possible fu-
ture patients and provide a chance for better
treatment to future physicians [3]. However,
prevention strategies demand knowledge about
the characteristics of these injuries and the
circumstances and causes of injuries in order
to define the problems, set priorities, develop
action programs and focus on the knowledge
and material resources available for the clearly
defined objectives of the programme.

In this paper we analyzed the factors lead-
ing to mechanical eye injuries in children. The
analysis was essentially aimed at the identifica-

tion and emphasis of prevention possibilities
and, accordingly, reduced number of injuries
and their consequences.

OBJECTIVE

The aim of the study was to determine the inci-
dence and causes of eye injury and to propose
measures of the eye injury prevention in chil-
dren up to 15 years of age.

METHODS

This paper represents a retrospective study that
was carried out on children up to 15 years of
age with the mechanical eye injuries who were
treated as in-patients at the Clinic of Eye Dis-
eases, Clinical Center of Serbia in Belgrade,
from the beginning of March 1999 to the end
of February 2010. Inpatient treatment was re-
quired due to the severity of eye injuries. The
following factors were analysed: gender and
age, time of injury (year, month, day), place of
injury (outdoors, at home, at school) and mode
of the injury infliction. The types of injuries
were also analysed (open and closed injuries of
the eyeball and injuries of the ocular adnexa).
Finally, visual acuity on admission as well as
definitive visual impairment was examined; in
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addition, the number of admitted patients who required
surgical management (at least one) and the time of surger-
ies with respect to the time of injury were also recorded.

RESULTS

During the analysed period, a total of 3,215 patients were
treated for mechanical eye injuries, out of whom 552
(17.2%) were children below the age of 15 years. Out of
this number, 138 (25.0%) were children aged up to 5 years
old, 219 (39.7%) were between 6 and 10 years old, while
195 (35.3%) were between 11 and 15 years of age (Table
1). On average, one child was hospitalized per week. Out
of the total number of hospitalized children, 431 (78.1%)
were boys and 121 (21.9%) were girls, accounting for male
to female ratio of the injured children of 3.6:1. The right
eye and the left eye injuries were evidenced in 272 (49.3%)
and 271 (49.1%) patients, respectively, while the injuries of
both eyes were present in 9 (1.6%) patients. The injuries
were most commonly inflicted outdoors — 360 (65.2%),
followed by the injuries sustained at home - 162 (29.4%),
whereas the injuries that occurred at school were the least
common — 30 cases (5.4%) (Table 1). The results show
that the number of injuries tended to decrease according
to year (Graph 1), while the injuries were almost equally
distributed according to month and day (Graphs 2 and 3).
The causes and modes of injuries are presented in Table 2.

Among the youngest group of children (0-5 years), the
most common causes of injury were sharp household ob-
jects, which accounted for 52 (37.7%) cases of all injuries
in this age group, followed by wood in 42 (30.4%), toys in
19 (13.8%), domestic animals in 7 (5.1%), stones and dirt
in 4 (2.9%), plants and fruits in 3 (2.1%) and explosions in
2 (1.5%), and 1 (0.7%) manual injury. The cause of injury
was unknown in five (3.6%) cases.

In the group aged 6-10 years, the most common causes
of injury were wood and wood objects - 63 (29.7%), fol-
lowed by toys in 58 (26.5%), sharp household objects in
51 (23.3%), explosions in 11 (5.0%), stones in 11 (5.0%),
school supplies and aids in 9 (4.1%), traffic accidents in 4
(1.8%), domestic animals in 3 (1.4%), plants and fruits in
2 (0.9%), and (0.5%) manual injury. The cause of injury
was unknown in four (1.8%) cases.

Among the oldest group of children, aged 11-15 years,
the injuries were most commonly inflicted by wooden

Table 1. Gender and place of injury by age

objects 55 (28.2%), followed by toys in 47 (24.1%), sharp
household objects in 34 (17.4%), explosive devices in 15
(7.7%), stones or dirt in 12 (6.2%), plants and fruits in 9
(4.6%), school supplies and aids in 9 (4.6%), arms or legs
in 5 (2.6%), domestic animals in 3 (1.5%) and traffic ac-
cidents in 1 (0.5%). The cause of injury was unknown in
five (2.6%) cases in this age group.
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Table 2. Frequency of injuries by their causes

Causes of the injuries N %

Wooden objects (sticks, branches) 162 294
Z:\airsp,);cr)]tjrs]ilﬂfld items (scissors, knife, wire, 137 248
Toys (plastic bullets, sling, doll) 124 22.5
Explosion (firecracker, lighter) 28 5.1

Stone, earth, snowball, freezer 27 49
School supplies (pencil, chalk, rulers, compasses) 21 3.8
Plants and fruits (stalks of grass, corn, cone, seeds) 14 2.5
Domestic animals (stab, bite, scratch) 13 2.4
Another person (nails, a punch) 7 1.3
Car accident 5 0.9
Unknown causes 14 2.5

Close eyeball injuries were evidenced in 274 (49.6%)
and open injuries were found in 257 (46.6%), while the in-
juries of the ocular adnexa were present in 21 cases (3.8%)
only. Out of all hospitalized patients, 232 (42.0%) under-
went surgical intervention on the eye. Out of all surgically
treated patients, surgery was performed on the day of in-
jury in 40 (17.2%), on the following day in 129 (55.6%),
two days after the injury in 31 (13.4%), and more than two
days after the injury in 32 (13.8%).

On admission, visual acuity ranged from amaurosis to
normal. Upon discharge, and during subsequent follow-
up visits, positive changes in visual acuity were evidenced
(Graph 4). It was not possible to establish changes of the
visual acuity in some children because it was not recorded
in their medical files — on admission in 146 (26.4%) and
upon discharge in 79 (14.3%) cases.

DISCUSSION

A prolonged observation period, a large number of sam-
ples and the fact that the Clinic of Eye Diseases in Belgrade
is the only institution with paediatric ophthalmology de-
partment allowed for results to be considered valid.

A total number of children who were treated as in-
patients was 552, which accounted for 17.2% of all eye
injuries in all age groups treated during this period. These
figures are smaller compared to those published in the lit-
erature [4, 5, 6]. A total of 17.2% of injuries found among
children aged 0-15 years exceeds the share for this age
group of 15.8% in the total population of Serbia, accord-
ing to the Statistical Yearbook of the Republic Institute
of Statistics [7]. Based on the yearbook data, it has been
found that the annual morbidity rate associated with the
eye injuries in paediatric population aged 0-15 years old is
4.3 per 100,000 children.
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The incidence of the left and right eye injuries was
equal. The literature data are different, with the slight pre-
dominance of the right eye injuries [8, 9]. Injury to both
eyes was found in nine subjects. Bilateral eye injuries were
most commonly caused by traffic accidents (three cases)
and explosions (two cases), while individual cases of bilat-
eral eye injuries were also caused by plastic toys, balls, tree
branches and dog bites.

Numerous studies [6, 10, 11, 12] confirmed our find-
ing that the eye injuries are far more frequent in males.
In our study, the ratio between injured boys and girls was
3.6:1 in the whole group. The ratio in the youngest group
was 3.6:1, 4.3:1 in the following age group and 2.9:1 in the
oldest age group. Such ratios in favour of males could be
explained by their higher activity levels, occasional and
over-the-top bravado, and sport activities in which play-
ers come into contact with each other. [1, 10]. The lowest
ratio between the injured boys and girls was found in the
Republic of South Africa, where it was 2.0:1 in favour of
boys [13], which could be explained by the similar outdoor
activities practiced by both girls and boys, the inability to
afford more expensive toys specifically intended for girls
or boys, living conditions and the earlier participation of
children in household chores.

As for distribution of the injuries according to age, the
data in the literature are diverse and different [12, 14, 15,
16]; the comparison with our results was shown in Table
3. School-age children are exposed to a high risk of injury
since they are, despite their relative immaturity, independ-
ent from other people’s assistance and spend a lot of time
unattended [10]. Regarding the age, two age groups are
distinguished in the literature in which injuries are more
common than generally found during childhood [2]. The
first age group includes children between 4 and 5 years
of age, when the child is mobile but lacks the necessary
experience. The second age group includes children aged

Table 3. Literature data on the distribution of eye injuries by age groups (%)

Country Authors and reference number Age of children (years)

0-5 6-10 11-15
Northern Ireland Canavan YM et al., 1980 [12] 22.3 354 423
USA, Philadelphia GrinTR et al., 1987 [14] 31.0 33.0 36.0
Austria, Graz Sommerauer P et al,, 1987 [15] 22.0 27.0 51.0
Mali, Africa Ag el Mouchtahide M, 1994 [16] 14.3 47.6 38.1
Serbia Jovanovi¢ M et al,, 2013 25.0 39.7 353

doi: 10.2298/SARH1310586)
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about 10 years old, when the child is reckless and careless
in handling the accessible objects.

Places where the injuries were inflicted were also con-
sidered: they were most frequently inflicted outdoors
(65.2%), less frequently at home (29.4%), and least fre-
quently at school (5.4%). The home setting was a predomi-
nant place of the injury of children below 5 years of age,
accounting for 51.5% of all eye injuries in this age group.
This large number of such injuries among the youngest
children emphasizes the need for their prevention, prima-
rily by appropriate parental or other adult’s supervision.
The second measure of prevention is keeping all potentially
dangerous objects out of reach of curious children. The lat-
ter is even more important in light of the fact that the inju-
ries inflicted by sharp objects (scissors, needle, nail, knife,
screwdriver, glass) were predominant among the youngest
children in our series, accounting for 37.7% of all injuries
below 5 years of age. We can only wonder what knives or
scissors were doing in the hands of so young children and
why such injuries are three times more frequent in this age
group than injuries inflicted by toys (13.8%). The parents
and caregivers need to answer these questions.

The study revealed that injuries were most frequently
caused by wooden objects, followed by sharp household
objects and toys. These three groups of causes collectively
accounted for 76.6% of all injuries. The wooden objects
most frequently involved were tree branches, rod and lath,
while the most common sharp objects were glass, nails,
razor blades and scissors.

Toys were the third most common cause of all eye inju-
ries and the leading cause of eye contusions. They were the
most frequent cause of injury in children aged between 6
and 10 years in comparison to the older children and par-
ticularly in comparison to the children of the youngest age
group. Out of all injuries caused by toys, those inflicted by
plastic toy guns or plastic “bullets” accounted for 13.4% of
all eye injuries recorded in our study. This figure is higher
compared to information available from other parts of the
world [17]. Plastic balls (bullets), regardless of their small
mass, can cause severe injuries that may occasionally ap-
pear insignificant to nonprofessional. Unfortunately, such
picture may be confusing and thus we found, in our study,
the cases of week- or even month-delays in seeking for
medical attention. In order to illustrate the seriousness of
such situation, it should be mentioned that such a “bullet”
travels at a speed of 36 m/s or even 70 m/s; a speed of 39
m/s is sufficient for a penetrating eye injury, while open
wounds through skin and bone require speeds of at least
106 m/s [18]. If the trend of adjustment to demands of an
increasingly choosy market was continued, it would not be
impossible for such speeds to be achieved. Toy manufac-
turers must be aware that toys are intended for children of
different age, different psychophysical maturity level and
different cultural milieu. Therefore, manufacturers must
pay greater attention to toy safety [14], and special stand-
ard regulations applicable to toys must be imposed as well
[19]. Toys should be appropriately marked with a declara-
tion that clearly and legibly states the child’s age for which
they are intended to, as well as all precautions to be taken

during play and warnings about the possibility of injury.
Regulations related to instructions for the use of toy guns
must include the statement that their use is prohibited for
children below 16 years of age, although this is only the
first step in protecting the children. Detailed research re-
lated to this issue [18] found that more than 80% of injuries
among children below fifteen years of age took place with-
out adult supervision. The particular danger from these
toys lies in the fact that they represent realistic replicas of
firearms with an appearance that may confuse the child
and have catastrophic consequences.

Eye injuries inflicted during traffic accidents still occur;
however, their frequency is decreasing. It is a troublesome
fact that in four out of five children injured in traffic ac-
cidents, the children were sitting in the front seat without
a fastened seat belt. Bilateral eye injuries were found in
three out of four children. Therefore, attention must be
paid to traffic safety in children, nurturing a culture of
traffic safety where regulations on the mandatory use of
seat belts are followed [3, 20], and where protective systems
such as air bags and air curtains will additionally contrib-
ute to the safety of passengers and the prevention of injury.

Eye injuries caused by firecrackers were recorded in
20 cases. Most of the injuries were inflicted during win-
ter: in December and January, during the Christmas and
New Year holidays. Injuries caused by firecrackers were
the most frequent among the oldest children (11-15 years)
and they were found in 11 (55.0%) cases, followed by the
group of 6-10-year-olds involving 8 (40.0%) cases and the
youngest group, aged 0-5 years old, with only 1 (5.0%)
case. It appeared that the children were not satisfied with
the explosion itself; they used imagination to increase their
pleasure by putting firecrackers in a can, in a plastic bottle
or putting firecrackers in a glass bottle, which led to more
severe injuries. The data in the literature about these inju-
ries [21], as well as our findings, indicate that these injuries
are more common among children who just happen to
be in the area rather than among those who activate and
toss the firecrackers. Lack of information on the hazards
associated with the use of pyrotechnic devices and the lack
of adult supervision and insufficient distance from the ac-
tivated firecrackers are factors that considerably contribute
to such injuries [21]. Stricter control of firecracker sales,
banning of their sale to children, their prohibited use in
public places, prohibition of sales of products that do not
meet quality and safety standards and public firework
displays organized exclusively by professional pyrotech-
nicians are all measures that should be applied in order to
minimize both the number and the consequences of this
type of injury.

Sports activities were not reported as the cause of eye
injury as frequently in our series as they were in reports
from other countries, where sport activities were signifi-
cant [14] or even major [10] causes of injury in children
aged between 6 and 15 years of age. The present study
found contusion eye injuries inflicted by soccer, basketball,
handball and tennis balls and rackets. Joint efforts of leg-
islative authorities, health-care workers, teaching staff and
sports officials would lead to a considerable reduction in
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the number of these injuries. In this way, Canada managed
to reduce the number of injuries associated with hockey;,
its national sport, by 90% [22].

The most unusual cases of the eye injuries included
those inflicted with hair barrettes, zippers, chocolate pack-
aging, a telephone cable, a damp cloth, a chain saw;, a hedge-
hog, cactus spines and a watch spring. The causes were not
reported in four cases, either incidentally or deliberately.

We were pleased to find that the number of injuries
decreased over the years. According to months, the injuries
were somewhat more frequent during the “warmer” [23]
season, 50.7%, compared to the “cold” season. According
to the days, the distribution of injuries was almost equal.

The ratio between open and closed eyeball (open:closed)
injuries was 1.1:1. According to age group, the ratios were
as follows: in the group aged 0-5 years — 2.1:1; in the group
aged 6-10 years — 0.8:1; and in the group aged 11-15 years -
0.7:1. A predominance of the open injuries was only found
in the youngest age groups due to massive injuries at home,
where children, particularly of a given age, should be close-
ly watched by their parents in order to protect them against
these severe and dangerous injuries.

Most of the injuries requiring surgical interventions
were managed on the same day or the day after. It should
be stressed that either the parents or caregivers were re-
sponsible for delayed treatment due to their late presenta-
tion to physician’s office. The reasons for this that were re-
ported in other studies [24] included: remoteness (45.1%),
lack of material resources (22.0%), negligence and care-
lessness (19.7%), delayed referral by health professionals
(10.6%) and insufficient symptoms to arouse the suspicion
of parents (9.1%). The consequences of delayed presenta-
tion on treatment outcome, as measured by visual acuity
upon discharge, were diverse. Some studies reported that,
in the case of lack of inflammation of the injured eye, this
delay was not associated with less favourable outcome [13].
Other studies reported a correlation between delayed pres-
entation, postoperative complications and poor postop-
erative recovery with a poor outcome from the treatment
[19]. Our study results are consistent with these findings.
A lower socioeconomic status, based on household income
and educational level of the injured child’s parents, were
also reported to be the predictors of more frequent and
more severe injuries and less favourable prognosis [6].

Further studies of eye injuries should be based on inter-
nationally accepted standards or evidence of injury-related
circumstances [25, 26], classification of injuries [26, 27,
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MexaHuuKe noBpeae OKa Kog, aeue y3pacta 4o 15 roauHa neueHe Ha OuHoj
KAMHUUM y Beorpagy: yuectanocT, y3poK HacTajatba U Mmepe npesBeHuuje

Munow JosaHoBuh'? AnekcaHpap Megapesuh', Mupocnas KHexesuh'? Bepa Kpctuh'?

'MegpuumHcku dakyntet, YHuBep3utet y beorpagy, beorpag, Cp6uja;

2KnuHuka 3a oyHe bonectu, KnuHnukn ueHtap Cpbuje, beorpag, Cpbuja

KPATAK CAZIPXKA)

YBop lNoBpefe oKa cy 3HauyajaH Npobnem Kog geLe.

Linms papa Livsb nctpaxuatrba 610 je fia ce yTBpAe yuecTanoct
1 pasfor HacTajatba NOBpeaa ounjy Ko aewe y3pacrta go 15
rofMHa 1 Npeasioxe Mmepe npeseHuyje.

Metope pafa PeTpocneKTrBHa CTyAwja je 0byxBaTuna 552 fe-
TeTa C noBpefamMa ounjy Koja cy neyeHa Ha KnuHuum 3a oyHe
6onectn y beorpagy og mapta 1999. no debpyapa 2010. rogun-
He. AHanm3supaHu cy Mon 1 y3pacT AeLie, Bpeme noBpehrBarba,
BPCTa 1 MeCTO MOBPefa, OLITPUHA BUAA HA NPUjeMy 1 Ha OTny-
CTY, Kao 1 Tpajatbe onepayuja.

Pesyntatu OpHoc noBpeheHnx Aevaka v feBojumnua 6uo je
3,6:1. Hajsehu npoueHat nospeheHe aele 6o je mehy ncnura-
HMumMMa y3pacTa 6-10 roguHa (39,7%). MoBpepe cy ce felwaBane
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CKOPO pPaBHOMEPHO MO MeceLMa Y FoAMHU 1 AaH1Ma y Hefie-
/bi. bro je ckopo noajeaHak NpoLeHaT TeLWKUX 3aTBOPEHMUX U
OTBOPEHUX MOBPEeAa OUHe jabyunue. OWTpuUHa BUAA Npw OTMy-
CTY W Ha KaCHUjIM KOHTPOJIHUM Nperneauma 6una je 3HaTHoO
60sba y OAHOCY Ha NMPUjeMHY, Tj. HAKOH NPUMEHEHOT NleYetba.
3aksbyuak [loBpefe oka Kog fieLie 1 fasbe Cy 0361sbaH 3apas-
CTBEHM Npobniem. YMHOrome cy 3a HacTajatbe OBMX NMOBpea
KpUBW ofpacnu: Kog felle Hajmnaher y3pacta 360r HefJoOBO/bHe
naxtbe, a KOA CTapuje AeLle, Mpe cBera, 36or Kopuiwherba Heop-
roBapajyhux nrpayaka u HempriMer1Bakba 3aKOHCKUX HOPMU Y
caobpahajy Koje ce ogHoce Ha feuy. lMpeBeHUKja NoBpeaa oka
Urpa HajBaXxHwjy ynory.

KmbyuHe peun: nospefe oKa; AeLia; y3poLu; y4ectanocT; npe-
BeHUuja

MpuxsaheH « Accepted: 26/03/2013

www.srp-arh.rs



