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Epidemiological and Clinical Characteristics of Childhood
Open Eye Injuries in the South of Anatolia
Ayşe İdil Çakmak1 , Ahmet Kakaç2 , Zekeriya Kahveci3 , Veysel Cankurtaran4 , Sait Coşkun Özcan1 ,
Ahmet Elbeyli1 , Şirin Çetin5
ABSTRACT
Purpose: The aim of this study is to determine the demographic, epidemiological and etiological characteristics of pediatric patients presented
with open eye injury (OEI).
Materials and Methods: We retrospectively reviewed medical records of the children who presented with OEI to a tertiary eye care center
between January, 2017 and July, 2019. The cases were stratified into two groups as preschool (2-5years) and school-age (6-16years) children.
Results: The study included 39 eyes of 37 cases. The mean age was 7.38±4.01 years and male: female ratio was 1.85. The study included 22
eyes of 22 preschool and 17 eyes of 15 school-age children. It was seen that the most common OEIs were OEI by a sharp object (25 cases;
64.1%), penetrating OEI (35 cases; 89,7%), zone I OEI (19 cases; 48.7%), corneoscleral OEI (19 cases; 48.7)) and small OEI (<5 mm in size)
(18 cases;46,2%). Intraocular foreign body was detected in 5 cases (12.8%). No significant relationship was found between lens damage and
cause of trauma (p=0.427); whereas there was a significant correlation between size of injury and retinal detachment (p<0.0001 for both). It was
found that there was bilateral OEI in 2 of 5 cases injured during the Syrian civil war and that 3 cases underwent evisceration.
Conclusion: Unlike the children who were seriously injured in the war environment, it was determined that children in peace environment were
exposed to OEI with milder symptoms, mostly by preventable reasons. The results of this study show the severe effects of war on children; in
addition, it may help to raise awareness and take first steps for prevention of OEI in children in peace.
Keywords: Eye injuries, open-globe injury, trauma.

INTRODUCTION
Ocular trauma is an important cause of decreased vision
worldwide1. In developed countries, ocular trauma is
the presenting complaint in almost one-half of patients
presenting to eye clinics2. It was reported approximately
50% of ocular traumas are seen in children worldwide3. It
was found that ocular traumas are the most common monoocular blindness in children4-6.
Open eye injury (OEI) is a severe form of ocular trauma
and an important cause of morbidity that threatens vision7,
8
. The OEIs occurs as a result of full-thickness injury of
eye globe9, 10. It leads decreased vision and pain in the
children11, 12. This not only affects physical, psychological
and social health of children but also cause labor loss and
economical problems in the future13, 14.
1- MD, Assistant Prof., Mustafa Kemal University Tayfur Ata Sokmen Faculty
of Medicine, Department of Ophthalmology, Hatay, Turkey
2- MD, Research Assistant., Mustafa Kemal University Tayfur Ata Sokmen
Faculty of Medicine, Department of Ophthalmology, Hatay, Turkey
3- MD, Kandıra M. Kazım Dinç State Hospital, Clinic of Ophthalmology,
Kandıra, Kocaeli
4- MD, Associate Prof. Mustafa Kemal University Tayfur Ata Sokmen Faculty
of Medicine, Department of Ophthalmology, Hatay, Turkey,
5- Doctor lecturer, PhD,Tokat Gaziosmanpasa University Faculty of Medicine,
Department of Biostatistics, Tokat, Turkey

Our clinic is a part of a healthcare facility located in a
border city at Eastern Anatolia where many casualties from
Syrian civil war are presented15. The aim of the study was
to assess the demographic, epidemiological and etiological
characteristics of pediatric patients presented with OEI to
our tertiary eye clinic.
MATERIALS AND METHODS
We retrospectively reviewed medical records of patients
(aged <18 years) presented with OEI to our eye clinic of
a tertiary healthcare center between January, 2017 and
July, 2019. The study was approved by Institutional Ethics
Committee (approval# 08-08-201-21). The study was
conducted in accordance to tenets of Helsinki Declaration.
All parents gave written informed consent before study.
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The inclusion criteria were:
1. Presence of full-thickness injury at cornea and/or sclera
in accordance to OEI definition (9,10),
2. Presence of orbital and cerebral computed tomography
obtained at time of presentation (before primary repair or
evisceration surgery),
3. Initial surgical treatment for OEI in our clinic,
4. Available clinical record that included data regarding
examination at presentation and surgical intervention.
We recorded demographic data including age and gender
and penetrating or blunt objects as well as explosives
such as bullet, bomb or mines which caused OEI. The
trauma etiology were classified into 3 groups: penetrating
eye injury with a sharp object, eye injury due to gun or
explosives and injury by a blunt object.
Type of injury was defined as penetrating, perforating or
rupture. The penetrating injuries are those resulting from
penetration of a sharp object into eye globe: the injury
was defined as penetration if only entry wound was
present whereas perforation if both entry and exit wounds
were present. The rupture was defined as presence of an
opening at weakest point of eye globe resulting from blunt
trauma9, 10. In addition, the OIEs were classified as corneal,
corneoscleral and scleral according to localization of fullthickness injury in eye globe. Moreover, the wound site
at eye globe was expressed as zone: zone 1, cornea and/
or limbus; zone 2, scleral area 5 mm distal to limbus; and
zone , scleral area extending to distal from zone 210, 16.
The visual acuity (VA) was assessed using Snellen charts
during physical examination at presentation; VA values
were recorded as decimals. In all patients, presence of
lens injury, concurrent retinal detachment and intraocular
foreign body (IOFB) were recorded according to
biomicroscopic examination, ocular sonography and CT
scan results; in addition, type of initial surgical intervention
was also recorded.
The cases were stratified into two groups as preschool
(2-5years) and school-age (6-16years) children. The trauma
etiology, wound site (zone), localization and size of injury,
VA at presentation, retinal detachment, lens trauma, IOFB
and evisceration status were recorded in the groups. The
descriptive statistics are presented as count (n), percent
(%) and mean ± standard deviation. Categorical variables
were analyzed using Chi-square test. All statistical analyses
were performed using SPSS for Windows version 22.0.
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The statistical significance was assessed at alpha level of
0.05.
FINDINGS
The study included 39 eyes of 37 patients (aged <18 years)
with OEI. The mean age was 7.38 ±4.01 years ranging
from 2 to 17 years (Figure 1). It was seen that 29 (78.4%)
of patients presented with OIE were children aged≤8
years and that the children aged 5 years were most often
presented with OEI (12 children; 32.4%). It was also found
that 81% of children (n=30) were aged <10 years. There
were 24 boys (64.86%) and 13 girls (35.14%) in the study.
The male: female ratio was 1.85). It was found that OEI
was at right side in 25 eyes (64.1%). The study included 22
eyes of 22 preschool children (7 girls; female: male ratio,
2.14; mean age: 4.18±0.22 years) and 17 eyes of 15 schoolage children (6 girls; female: male ratio, 1.50; mean age:
11.53±0.93 years).
Table 1 presents the objects caused injury. The penetrating
objects defined by patients and their relatives included

Figure 1: Age distribution of the cases.

Table 1: Objects causing eye injury.
Objects

n

%

Wooden (pencil, bar etc.)

4

10.3

Metal (bar etc.)

17

43.6

Bullet

3

7.7

Glass

4

10.3

Bomb-mine

4

10.3

Stone

2

5.1

Blunt (furniture, bank, floor, toy)

5

12.8

Total

39

100,0
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knife, fork, iron bar, scissor, needle, glass and pen among
others while blunt objects included toy, furniture (coffee
table, bank etc.), stone and crown cap. It was observed
that metal objects were most common cause of injury (17
cases, 43.6%).
Table 2 presents characteristics of open eye injury in the
cases. The most common cause of trauma was OEI by a
penetrating object (25 cases; 64.1%). It was found that
number eyes injured by blunt object and gun-explosives
were identical (7 cases for each; 17.9%). It was observed
that the number of OEIs by a blunt object was significantly
higher in preschool group when compared to school age
group.
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The visual acuity (VA) at presentation was classified
as positive (P+) or negative (P-) light perception, hand
movement (HM), <HM and ≤0.05; <0.05 and <0.5, and
≥0.5. The VA at presentation could not be assessed in
7 children (17.9%) due unconsciousness, problems in
cooperation during examination and communication
problems. VA at presentation ≥HM was detected in 21 eyes
(53.8%). The VA at presentation <HM in all cases with
OIE secondary to explosives and gunfire injury. The final
VA was not included to the study due to short follow-up in
most cases and lack of control visit in some cases.
Mostly, there were small corneoscleral OEI (<5 mm in
size) at zone I (19 cases [48.7%], 19 cases [48.7%] and
18 cases [46.2%], respectively). It was found that injuries

Table 2: Ocular characteristics of the patients with open eye injury in groups.
Characteristics of Open Eye Injury
Sharp object
Cause of trauma
Gunfire / Explosive
Blunt object
Penetration
Type of injury
Perforation
Rupture
<5mm
Size of injury
5-10 mm
>10mm
Corneal
Localization of
Corneoscleral
injury
Scleral
I
Zone
II
III
≥0.5
0.5-0.05
Finger Count- 0.05
Visual acuity at
EH
presentation
P (+)
P (-)
Not assessed
Lens injury
Intraocular foreign body
Retinal detachment
Evisceration

Preschool age
n
%
15
60
2
28.6
5
71.4
22
62.9
0
0
0
0
11
61.1
8
53.3
3
50
11
64.7
10
52.6
1
33.3
10
52.6
10
62.5
2
50
0
0
1
25
4
80
6
66.7
3
50
1
20
7
100
8
53.3
2
40
3
37.5
1
33.3

Patients
School age
n
%
10
40
5
71.4
2
28.6
13
37.1
1
100
3
100
7
38.9
7
46.7
3
50
6
35.3
9
47.4
2
66.7
9
47.4
6
37.5
2
50
3
100
3
75
1
20
3
33.3
3
50
4
80
0
0
7
46.7
3
60
5
62.5
2
66.7

Total
n
25
7
7
35
1
3
18
15
6
17
9
3
19
16
4
3
4
5
9
6
5
7
15
5
8
3

%
64.1
17.9
17.9
89.7
2.6
7.7
46.2
38.5
15.4
43.6
48.7
7.7
48.7
41.0
10.3
7.7
10.3
12.8
23.1
15.4
12.8
17.9
38.5
12.8
20.5
7.7

HM +: Visual acuity higher than hand movement; HM: Hand movement; P(+): Positive light perception; P (-): Negative light perception.
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caused by sharp objects and penetrating injuries were
most common type of OEI (25 cases [64.1%] and 35 cases
[89.7%], respectively).
It was found that there were IOFB in 5 eyes (12.8%), 3
(60%) of which was caused by injury due to explosives-gun
(Figure 2). It was found that there were retinal detachment
in 8 eyes (20.5%), 6 (75%) of which was injured by gunexplosives. Again, it was found that there were lens injury
including anterior capsule tear or cataract in 15 eyes
(38.5%). Primary surgical repair was performed in 36 eyes
at presentation while evisceration surgery was performed
in 3 eyes of 2 patients.
Of the cases included, it was found that there were 5 cases
injured due to gunfire, explosives or mine blast during
Syrian civil war. All these cases presented to our clinic
a few days after injury. It was seen that OEI developed
in both eyes in 2 cases. The first case was a 16-years old
with bilateral OEI caused by mine blast. The other case
was a 5-years old boy with unilateral OEI due to explosion.
It was found that there were injuries >10 mm involving
all 3 zones in 3 eyes of two patients who had VA of P (-)
at presentation and underwent evisceration surgery. In
addition, it was found that primary repair was performed
in both eyes of a 15-years old girl with bilateral OEI due to
explosion at Syria (Figure 3). There was unilateral OEI in
all cases other than 2 cases with bilateral OEI due to civil
war in Syria.

Figure 2: Intraocular foreign body can be seen in left eyes
on coronal section of orbital computerized tomography
scan.
Table 3 presents classification of OEI cases according to
cause of trauma. When the association between injury site
and cause of trauma was assessed, it was seen that all injuries
due to gunfire or explosives involved both cornea and sclera
while injuries due to sharp objects were mainly at cornea;
followed by corneoscleral injury. It was found that there was
corneoscleral injury in 5 (26.3%) of 7 eyes injured by blunt
trauma. It was found that zone 3 was involved in all cases
with OEI caused by gunfire and explosives (3 cases; 75%)
while it was involved in only one case with penetrating
OEI caused by sharp object. In statistical analyses, it was
found that there was no significant correlation between
cause of injury and lens injury (p=0.427) while there was
a significant correlation between size and localization of
injury and retinal detachment (p<0.0001 and p<0.0001,
respectively). It was observed that injury size was >5 mm
with retinal detachment in 6 (75%) of 7 eyes injured by
gunfire and explosives. It was also found that 66.7% of
eyes with injury size >10 mm were injured by gunfire and
explosives (Figure 4). It was found that the injury size was
<10 mm in all cases with OEI caused by blunt object and
23 of 25 cases with OEI caused by sharp object.
DISCUSSION

Figure 3: Loss of volume in both eyes due to open eye injury
and intraocular foreign body in right eye can be seen on
axial section of of orbital computerized tomography scan.

The open eye injury (OEI) is a severe form of ocular
trauma and important cause of decreased vision and
loss of vision worldwide17-20. In studies from Turkey and
world, almost one-half of patients presenting with open
eye injury were children21, 22. It was reported that OEI
accounts for 19-60% of all ocular traumas among children,
which was significantly higher than those among adult
patients8, 23-25. In addition, it was found that 90% of OEIs
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Table 3. Comparison of ocular characteristics in patients with open eye injury according to cause of trauma.
Cause of trauma (n (%))
Characteristics of Open Eye Injury
Sharp object
Gunfire-explosives
Blunt object
Total
Penetration
24 (68.6)
5 (14.3)
6 (17.1)
35
Type of injury
Perforation
1 (33.3)
1
Rupture
2 (66.7)
1 (100)
3
≤5 mm
14 (77.8)
1 (5.6)
3 (16.7)
18
Size of injury
5-10 mm
9 (60)
2 (13.3)
4 (26.7)
15
≥10 mm
2 (33.3)
4 (66.7)
6
Corneal
15 (88.2)
2 (11.8)
17
Localization of
Corneoscleral
7 (36.8)
7 (36.8)
5 (26.3)
19
injury
SCleral
3 (100)
3
I
13 (68.4)
3 (15.8)
3 (15.8)
19
II
Zone
11 (68.8)
1 (6.3)
4 (25)
16
III
1 (25)
3 (75)
4
EH +
10 (83.3)
0
2 (16.7)
12
EH
6 (66.7)
0
3 (33.3)
9
Visual acuity at
presentation*
P (+)
3 (50)
2 (33.3)
1 (16.7)
6
P (-)
5 (41.7)
5
Lens injury
7 (46.7)
5 (33.3)
3 (20)
15
Intraocular foreign body
1 (20)
3 (60)
1 (20)
5
Retinal detachment
2 (25)
6 (75)
8
Evisceration
3 (100)
3
HM +: Visual acuity higher than hand movement; HM: Hand movement; P(+): Positive light perception; P (-): Negative light perception
*Visual acuity at presentation was not assessed in 7 cases

Figure 4: Open eye injury (>10 mm in size) involving zone
3.

social and economic consequences for society17. In many
studies on OEI worldwide, it was shown that there was
male preponderance. In the literature, it is seen that male:
female ratio varies 2:1 to 6:122, 29-33. In the present study,
male: female ratio was calculated as 1.85. In our study, it
was found that M: F ratio was approximately identical in
children at school age while it was higher in preschool age;
however, it was emphasized that M: F ratio was increased
by advancing age34-36. This may be due to fact that daily
activities are similar between younger boys and girls while
boys are tended to high-risk activities in advancing ages3539
. In a study by Hill et al., it was demonstrated that injury
by blunt and sharp objects were more common in boys than
girls40. However, in our study, no correlation was found
between gender and cause of trauma.

in children were due to preventable causes26, 27. Thus, it
is emphasized that the knowledge about demographic,
etiological and epidemiological characteristics of children
with OEI is important to identify children at risk and
prevent accidents28. It was reported that OEI which
impairs quality of life and causes labor loss has significant

In previous studies, it was seen that younger children
were subjected to more ocular trauma38-40. However,
some studies from Turkey and other countries reported
contradictory results37,41. In our study, it was found that
more than one-half of all patients were preschool children.
In studies in which children were stratified as preschool
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age, school age and adolescent, it was found that the
number of children with OEI were higher among preschool
age group; followed by school age group and adolescent
group42, 43. This is explained by younger children acting in
an inattentive manner and awareness of potentially harmful
objects such as sharp objects among older children. In
addition, some authors suggested that younger children
have poorer manipulative skills than older children,
increasing likelihood of injury in the eye38-40.
It has been reported that pediatric cases are more frequently
exposed to penetrating OEI by sharp and objects such as
knife worldwide4, 20, 22, 44-47. In a study from Nigeria, it was
reported that the injury occurred due to penetration of a
sharp object into eye globe in all children presented with
OEI during 16-years follow-up48. In a study from Iran,
Hosseine et al. assessed 278 children (aged<15 years) with
OEI including 6 severe ocular injury. Authors reported
that OEI occurred in 73% of cases and that penetrating
eye injury occurred by a metal object such as knife in
majority of the cases49. Similarly, in a study from USA, it
was reported that OEI occurred due to penetrating injury
in 76% of the children presented during 12-years of study
period40. In our study, it was found that penetrating eye
injury due to trauma caused by a sharp object was the most
common type of trauma in children presented with OEI in
agreement with literature. The sharp objects included tools
such as knife, fork, needle, scissor, glass, pen and bars.
The objects were mainly metal (17 cases, 43.6%). Similar
findings were reported in many studies investigating open
eye injury in children from Turkey. Tok et al. found that
there was penetrating eye injury in 81.7% of cases and
that the most frequent cause of injury was self-injury by
a sharp object or injuries caused by objects thrown by
other children42. In addition, authors reported that injuries
by sharp, metal objects such as knife, scissor, fork, nail
and wire were more common (31.7%). Ilhan et al. showed
that the rate of children with OEI due to penetrating injury
was 48.9% among all patients and that stinging of metal
object was most common cause of trauma in the etiology34.
Similarly, Yildiz et al. suggested that penetrating objects
such as pencil and knife were most common objects
leading pediatric OEI while Cetin et al. suggested that
wooden objects were more common50, 51.
In a literature review on pediatric OEI including 105
studies over 20 years, it was reported that the second most
common cause of OEI was rupture secondary to blunt
trauma in children52. There are studies reporting similar
studies from Turkey42. In our study, it was observed that
rupture developed mainly due to explosives; however,
preschool age children exposed to trauma caused by blunt

objects such as toy, stone or furniture. This suggests that
preschool age children exposed to such accidents because
of immature neuromotor development in these children38-40.
On the other hand, in the studies from different regions of
Turkey, it was reported that older children more frequently
exposed to penetrating eye injury with penetrating objects
such as wood or metal bars in non-domestic environment,
particularly in the absence of a caregiver, when compared
to smaller children42, 51. Thus, it seems more appropriate
to keep such objects away from children or allow their
use under supervision. In a study from tertiary healthcare
in South Africa, it was shown that penetrating OEI was
developed in the absence of a caregiver in 85% of children
exposed to ocular trauma with a sharp object53.
In a study on pediatric OEI cases, Li et al. showed that there
was no statistical difference regarding gender in eyes with
OEI52. Similarly, it was reported that both eyes were evenly
affected in a study investigating clinical and demographic
characteristics of OEI53-55. In the literature, there are studies
reporting that left eye was more commonly involved
among cases with OEI21, 48. However, there are studies
indicating the right eye was more commonly involved in
the literature. For instance, Rostomian et al. reported that
OEI occurred in 60% of eyes with OEI in the children56. In
a study from Turkey, Ilhan et al. reported that right eye was
more severely affected in 61.1% of eyes in pediatric OEI
cases; however, the difference was markedly decreased in
older age34. In addition, Tok et al. estimated that right eye
was injured in 64.6% of patients42. As found in our study,
the most frequent involvement of right eye by OEI may be
due to higher right hand dominancy in the society57.
In general, it was observed that laceration was most
frequently localized cornea in children with OEI in the
studies worldwide22, 34, 55,58-61. On contrary, it was found
that corneoscleral laceration was more common injury,
followed by corneal laceration in our study. Obajo et al.
reported that corneoscleral laceration were more common
in children while Knyazer et al. reported that corneal and
scleral lacerations were evenly distributed in children48, 62.
In retrospective studies from world, it was shown that zone
1 was affected in 45-80% of eyes in pediatric OEI cases4,
22, 44, 45, 63-65
. In the studies from Turkey, it was reported that
zone 1 was more commonly involved region in ocular
injuries34, 42, 60. In our study, it was found that almost one-half
injuries involved zone 1. It was observed that penetrating
injuries with a sharp object was more commonly localized
at zone 1 while zone 2 was involved in more than one-half
of injures with blunt object and that corneoscleral injuries
occurred more frequently in blunt objects. It was also
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found zone 3 was more commonly affected in ocular injury
by gunfire and explosives when compared to other injuries.
In a study from Antalya province, Ilhan et al. reported
that injury most often occurred at zone 1 in children with
OEI34. In their study, they reported that ocular injury due to
explosives occurred in only 6.7% of patients while this rate
was 17.9% in our study. This may be due to fact that our
clinic located at a border province serves children injured
by explosives such as bullet, bomb or mine in Syrian civil
war.

cases with laceration >10 mm which was involved zone
3 and scheduled to evisceration or enucleation surgery in
studies on children living at peaceful environment. Comez
et al. reported that evisceration was performed in one
of 237 patients while Hill et al. reported evisceration in
2 (7%) of 59 eyes60, 40. In our study, evisceration surgery
was performed in 3 eyes, comprising 7.7% of all patients.
However, 2 of 3 eyes injured with explosives were in one
patient and both cases were presented to our clinic due to
OEI by mine blast or explosion from Syria.

In a study investigating patients presented with OEI to a
tertiary military hospital in Turkey, Guven et al. reported
that 48.2% of these injuries were terrorism-related traumas
and that mine blast or hand grenade explosion was
more common cause of injury and zone 3 was affected
bilaterally in more than one-half of patients (51.2%)66. In
addition, they reported that zone 3 injuries accompanied
to lens injury in 64.5% of eyes and that evisceration or
enucleation was performed in 11.9%. moreover, bilateral
OEI was present in 24.3% of patients. On contrary to
our study, they found that only 10.5% were pediatric
cases and showed how terrorism-related open eye injury
might be severe. In a review including children injured
by explosives in several countries with ongoing civil
war such as Syria, Afghanistan, Israel and Bosnia, it was
reported that bilateral OEI was present in 14% of children
injured with explosives such as mine blast or hand grenade
explosion and that these patients underwent evisceration or
enucleation surgeries67.

It was reported that there was IOFB in 26-53% of eyes
injured due to explosives in war environment70-74. This rate
was significantly higher than those observed in peaceful
environment (6-41% of OEI cases45, 75. In a study, Ozal et
al. there was IOFB in one-half of eyes (51.2%) presented
with OEI in Syrian civil war69. In our study, it was seen that
OEI occurred due to gunfire injury or explosives in 3 of 5
eyes in agreement with literature. In the study investigating
terrorism-related OEI, Guven et al. emphasized that there
was IOFB in 42.1% of eyes with OE66. Authors emphasized
that this rate was markedly higher than those reported in
the literature74,76. Similarly, Gundogan et al. OEI cases
involving all zones were commonly seen in soldiers with
OEI due to terrorism and that there was accompanying
IOFB in 95.7% of these injuries77. In these reports, the
injury was due to mine blast in one-half of patients whereas
due to bomb explosion and other explosives in remaining
patients.

In our study, it was found that injury involved zone 3
in all eyes underwent primary evisceration surgery at
presentation. In these eyes, gunfire and/or explosives were
cause of trauma in 3 eyes while bilateral OEI occurred due
to mine blast in one patient. In addition, it was found that
VA at presentation was P (-) in all eyes with OEI underwent
evisceration with zone 3 involvement. Similarly, in the
study including cases with VA of (P-) at presentation,
Soni et al. zone 3 injury was common characteristics of
OEI cases scheduled to enucleation at presentation68. In a
study from Turkey, Ozal et al. reported that zone 3 was
frequently involved in Syrian patients presented with OEI
to Kilis (44.2%) and that VA at presentation was <0.1
in 95.4% of the cases with 4 patients (9.3%) underwent
evisceration due to complete rupture of eye globe69. Given
that evisceration or enucleation surgery was performed in
8.75% of casualties due to explosive in Croatia civil war
and 5.7% of casualties injured in Israel-Lebanon war,
authors reported that the number of evisceration in their
was in agreement with outcomes presented in the studies
including eyes injured during war70, 71. There were OEI

In the literature, a negative correlation was shown between
zone 3 injury and visual prognosis66, 78, 79, 80. Based on
this result, prognosis is poorer when injury is more
distal to limbus. Also, there are studies indicating that
visual prognosis was significantly associated with VA
at presentation and size of injury34, 60. Grieshaber et al.
reported that zone 1 was the most commonly involved area
and that laceration was <5 mm in children presented with
penetrating eye injury53. In the study, authors found that
visual acuity was ≥0.5 in 66.7% when visual prognosis was
prospectively evaluated children with OEI. In a study by
Thomson et al., laceration was often smaller than 5 mm
(38%) but number of patients with OEI of 5-10 was similar
(33%)35. Unlike our study, the effects of these factors on
visual prognosis were assessed in these studies; however,
whether there is a relationship between cause of trauma
and size of injury hasn't been investigated. In our study,
it was found that size of laceration causing injury was <5
mm in most cases. In addition, a significant correlation
was detected between injury size and cause of trauma
(p<0.0001). based on these results, laceration size was <10
mm in majority of eyes injured by a sharp object and that
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laceration size > 5mm in almost all eyes injured secondary
to explosion. It was also found that gunfire injury and
explosives were the cause of injury in 66.7% of eyes with
laceration >10 mm.

detachment, lens injury and VA at presentation which are
shown to affect visual prognosis. Due to short follow-up
and lower rate of control visits, failure to include final VA
to the study is an important limitation.

In previous studies, it was reported that concurrent retinal
detachment and lens injury at presentation is effective in
visual prognosis53, 80, 81. Thus, we calculated frequency of
retinal detachment and anterior capsule rupture or traumatic
cataract, which were found to be 20.5% and 38.5%,
respectively. In studies from Turkey, retinal detachment
rate varied from 4% to 26% in children with OEI21, 34, 42, 54,
55, 60, 82
. Again, the rate of OEI cases with concurrent lens
injury secondary to anterior capsule rupture or traumatic
cataract varied from 10% to 46%34, 42, 54, 60, 82. In our study,
no significant correlation was found between cause of
trauma and lens injury while a significant correlation was
found between cause of trauma and retinal detachment. In
particular, it was shown that the OEI developed secondary
to gunfire injury or explosives in 6 (75%) of 8 eyes with
retinal detachment. It was also found that injury involved
zone 3 in these eyes with retinal detachment. This result is
in agreement with the study by Arroyo et al. reporting that
concurrent retinal detachment was present in 40-50% of
posterior OEI cases involving zone 383.

CONCLUSION

It was reported that the factors influencing on visual
prognosis included mode, size and location of injury,
concurrent retinal detachment, lens injury and VA at
presentation84, 85. Thus, we assessed VA at presentation in
our study. It was found that VA at presentation was less
than HM in patients with OEI secondary to gunfire injury
and explosives while it was >HM in children presenting
with penetrating eye injury. In a study on children with
penetrating OEI by sharp objects, Ozturk et al. found
that VA at presentation was better than light perception
in majority of children while it was P (-) in 3 patients85.
Similarly, in a regression analysis evaluating visual
prognosis, Gursoy et al. found that visual prognosis was
better in penetrating OEI86. In some studies from Turkey,
penetrating eye injuries frequently occurred due to traumas
involving zone 1; followed by traumas involving zone 2
and visual prognosis was better in these eyes than eyes with
zone 3 injury50, 44, 55. In our study, the zone 3 was involved
by 3 of 5 cases with OEI secondary due to gunfire injury
and explosives while zone 1 and 2 were most frequently
involved in cases with penetrating OEI by sharp objects.
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shareholding or other types of relationship with a company.

This study has some limitations including retrospective
nature and small sample size. On the other hand, the
strength of our study was evaluation of factors such as
cause of trauma, type, size and location of injury, retinal

In conclusion, it is striking that number of children exposed
to devastating effects of civil war was significantly higher
in our study. On the other hand, it was found that children
had OEI with milder symptoms and preventable causes
of trauma in most instances in peaceful environment. The
available results may help parents and caregivers to act in a
more careful manner, to increase awareness for prevention
of OEI and to take appropriate measures.
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