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The epidemiology of blunt ocular trauma in a tertiary health care
institution in Serbia — a four-year-long retrospective study

EnmnneMuonoruja Tymne Tpayme oka y TepLHjapHOM 3PaBCTBEHOM
ueHTpy y Cpouju — 4eTBOPOTOIUIIHa PETPOCTIEKTHBHA CTYAH]ja

SUMMARY

Introduction/Objective Ocular trauma is a globally
important cause of visual impairment.

The aim of our study was to analyses demographic,
epidemiological and clinical characteristics of blunt
ocular trauma.

Methods The retrospective study enrolled patients
with blunt ocular trauma, hospitalized at the Eye
Clinic, University Clinical Center of Serbia in
Belgrade in a four-year period (2018-2022).
Demographic characteristics, mechanism of injury,
best corrected visual acuity on admission and
discharge and injured eye structure were analyzed.
Results Out of 283 patients, the majority (n =
233.82%) were men. People aged 61 and over (n =
82.29%) were at greatest risk for blunt ocular trauma.
Injuries from splitting wood (n = 78.28%) and
various blunt tools and objects (n = 70.25%) were the
most common mechanism in the entire study group,
both in men and in women. Visual-acuity on
admission was better than 0.6 in 147 (52%) patients
and at discharge in 185 (65%). The most common
eye structure affected are pathological findings in
anterior chamber (n'= 160.56%), which.are mainly
related to hyphemia.

Conclusion-Present study showed that blunt ocular
trauma affects all age groups, but most often elderly
and children: Men are injured more often than
women. Splitting wood and manipulating blunt tools
and objects are activities with the highest risk of
blunt ocular trauma.

Key words: blunt trauma; Serbia; epidemiology;
injury

INTRODUCTION

CAXKETAK

VYeoa/Ilusmb [ToBpene oka MpencTaBibajy BakaH
y3pok omtehema Buaa Ha riiobanHoMm HUBOY. Lnie
Haie ctynuje Ono je na anaam3mpamo aeMorpadceke,
SMHEMHUOJIONIKE U KIIMHIYIKE KapaKTCPUCTHKE
TYITUX TTOBpEJIa OKa.

Metonme CripoBe/icHa je peTPOCIIEKTHBHA CTyIHja
KOja je YKJby4HJja MaIjeHTe .ca TYIOM II0BPEeIoM
OKa, XocIHuTanu3oBaHe Ha KiTMHULM 3a oyHe OoJe-
ctH, YHuBep3uTeTCKOT KitnHudkor 1iearpa Cpouje y
Beorpany y uerBoporoauiimem nepuoay (2018—
2022). Ananusupane cy JeMorpafcke KapakTepHc-
THKE, MEXaHN3aM OBpeZe, Haj00Jbe KOpUToBaHa
BUJIHA OIITPHHA HAa MPHJEMY U OTHYCTYy Kao U
oBpeheHe CTPYKType OKa.

Pesyatatn Of 283 namujenara, sehuny (n =
233,82%) cy unHMIM Mynikapiy. Jbyam crapocty ox
61 rogune nnm crapuju (N = 82,29%) cy 6unn y Haj-
BeheM pusuKky ox Tyme Tpayme oka. [ToBpene TokoM
nenama apBa (N = 78,28%) 1 pa3IUMIUTUM TYIHM
anatuma u npeameTruma (N = 70,25%) npencrassbanu
cy Hajuemrhu Mmexann3am nospehuBama y 11eJ10j CTy-
JIMjCKO]j TPYITH, Kao 1 Mel)y MyIIkapiumMa 1 )KeHama.
Bunna omrtpuna npu npujeMy 6mna je 6ospa ox 0,6
kox 147 (52%) nanumjenara, a Ha OTIycTy Kox 185
(65%). Hajuenrhe 3axBahena ctpykrypa oka 6mim cy
MATOJIOIKY HaJIa3! y Tpe/Ihoj KoMopH (N =
160,56%), koju Cy ce yriaBHOM OJHOCHIIM Ha
xudemy.

3axspyuak OBa cTyadja MoKasaa je aa Tyma Tpayma
oka moralja cBe cTtapocHe 100u, anu Hajuerrhe cra-
pHjy nomnyJanyjy u aeiry. Mykapiu ce gemrhe mos-
pebyjy y nopehemy ca xxenama. llename npBa u py-
KOBame TYIUM aJlaTUMa U TPeIMETHMa MPeCTaBIbha-
Jy aKTUBHOCTH ca HajBehuM PH3UKOM OJI TyIIe Tpay-
M€ OKa.

Kbyune peun: Tyna tpayma; CpOuja;
eMHIEMHUOJIOTHja; TIOBpeaa

Ocular trauma is a globally important cause of visual impairment. According to

estimates, traumatic eye injury is the cause of 1.6 million cases of blindness and 19 million

cases of monocular blindness worldwide [1, 2]. According to the reports of the World Health
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Organization, every year there are about 55 million cases of eye trauma in the world [3],
therefore eye trauma is a considerable public health issue. It can seriously limit patient’s social
and working abilities [4]. When it comes to eye trauma in the pediatric population, it represents
a specific problem, in terms of rehabilitation, greater emotional stress for the child and parents,
and the possibility of amblyopia [5, 6]. Rates of ocular trauma are higher in young adults,
specifically ages 5 to 25, and in people over the age of 70. Additionally, men are at greater risk
of ocular injuries [2, 3]. However, it is estimated that around 90% of eye trauma is relatively,
preventable, especially in children [7].

According to widely accepted Birmingham Eye Trauma Terminology system [8], all eye
injuries can be divided into closed and open globe injuries, depending on presence of a full
thickness wound. Open globe injuries refer to rupture, laceration, penetrating, intraocular
foreign body and perforating injury, while closed.globe injuries are lamelar laceration and
contusion. In some cases, wounds are of a mixed nature. Blunt ocular trauma can cause either
open (rupture) or closed.globe injury (contusion and lamelar laceration). Standardized
classifying of ‘ieye injuries is required for documentation and determination of the extent of
injury [9].

The ‘aim of our study was to analyses demographic, epidemiological and clinical
characteristics of blunt ocular trauma patients who were hospitalized atthe University Eye
Clinic in Belgrade. These researches are useful in recognizing risk factors and prognosis,

thereby improving preventiveand management stategies

METHODS
This retrospective study was conducted at the Eye Clinic, University Clinical Center of
Serbia in Belgrade. Analyzed patients were hospitalized at the Department of Eye

Traumatology and the Department of Children's Diseases at the Eye Clinic in the period from
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December 2018 to May 2022. Patients data has been obtained from medical records - medical
history and the database of the "Heliant™ software. The collected data included sex, age,
diagnosis, mechanism of injury, eye structure affected by the injury, as well as the method of
treatment and the correlation of all these parameters.

Patients were divided according to gender and into groups according to age (under 18,
18-39, 40-60 and 61 and older). In correlation with these groups, a division was made according
to the mechanism of injury as follows: injuries while chopping woods, injury with different
blunt tools and objects, fall injury, injury by a projectile, sport injuries; assaults, explosions,
traffic injury and injury resulting from an unknown cause. For.each cause of injury, the affected
structures of the eye (eyelid, conjunctiva, cornea, anterior chamber, iris, lens, vitreous body
and retina) were analyzed. The best-corrected visual acuity (BCVA), obtained with Snellen
charts, was also analyzed at admission and discharge, and then divided into three groups: below
0.1, 0.1-0.5 and 0.6-1.0. In relation to the applied therapy, all patients were divided into two
groups - patients who received conservative therapy, and patients who were treated surgically.

This study was undertaken according to the tenets of Helsinki Declaration and approved
by the hospital’s Committee.

Statistical analysis

The description of the categorical variables was performed by using an absolute and
relative number in the form n (%). Comparisons were made using the Chi-square test and
Students T-test. Continuous variables are displayed as mean value and standard deviation and
were compared using the Mann-Whitney test (with the assessment of the distribution
normality). The result was considered statistically significant for the level of significance from

0.05. Statistical analysis was performed using Microsoft Excel 2010 software.
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RESULTS

Our retrospective study consisted of 283 patients with blunt eye trauma, including
contusions, lamelar lacerations and globe ruptures. There were 233 males (82%) and 50
females (18%), with male to female ratio of 4,7:1. In all age study groups, males represented
the majority.

The majority of the study population (n=82, 29%) was older than 61 years, while 76
(27%) patients were younger than 18 years. In the group between 18 and 39 years was 75 (26%)
patients, and 50 of them (18%) were between 40 and 60 years. The youngest patient was 1 year
old, and the oldes was 87, with average age 40.32+23.89. In‘the female population, injuries
occurred most commonly at the age over 61 years (n=23, 46%), followed by females younger
than 18 years (n=17, 34%). In each of the remaining groups, there were 5 cases (10%) of
women, i.e., in the groups between 18 and 39 years. old and between 40 and 60 years old. In
the male population, different results were obtained compared to the female population.
Seventy cases (30%) of all.injured men were in the age group between 18 and 39 years, while
59 cases (25%) were younger than 18 years. In addition, 59 (25%) of all injured men were older
than 61 years, while 45/(20%) od men were in the 40 -60 age group.

In our sample, patients were most often injured when splitting wood (n=78, 28%). The
second-most common cause is injuries with various blunt tools and objects (n=70, 25%),
followed by sport injuries (n=42, 15%), assaults (n=26, 9%), projectile injuries (n=21, 7%),
fall injuries (n=15, 5%), unknown cause of injury (n=15, 5%), explosions (n=12, 4%) and
traffic injuries (n=4, 2%). The first and second most common mechanism of injury in men and
women were the same as in the entire examined population. Third in order are sports injuries
in men (n=39, 17%), while in women it is projectile injuries (n=8, 16%). The fourth most
common cause in both men and women was assault (n=20, 9% and n=6, 12%, respectively).

Patients injured in traffic are all males. Detailed analysis regarding the meschanism of injury
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in males and females are shown in Figure 1. and 2. In the group up to 18 years of age, the most
common cause of injuries was sport (n=20, 26%), while injuries caused by various tools and
objects were the most common cause in the population between 18 and 39 years (n=24, 32%),
as well as in the population aged 40 to 60 (n=15, 30%). Chopping wood was the most common
mechanism of injury among people over 61 years old (n=45, 55%). Detailed analysis regarding
the mechanism of injury in all age study groups are shown in Table 1.

Visual acuity on admission was better than 0.6 in 147 (52%) patients, while in.106 (37%)
of them it was worse than 0.1 while 30 (11%) patients had visual acuity between 0.1 and 0.5.
At discharge, BCVA was better than 0.6 in 185 (65%), worse than 0.1 in 63 (22%) and between
0.1 and 0.5 in 35 (12%) patients.

In the vast majority of the study population (n=197, 70%) conservative treatment was the
treatment method. Eighty-six cases (30%) required surgery, most of whom were older than 61
years (n=47, 55%).

Regarding the structure of the injured eye, the most prevalent are the pathological
findings in the anterior chamber (n=160, 56%). These mostly included hyphaema, however
cells, proteins and vitreous were also seen in some patients. The second most common site of
injury was the conjunctiva (n=147, 52%) involving hyperemia, suffusion and lacerations,
followed by the corneal erosions, edema and lacerations (n=123, 43%). Retinal edema,
hemorrhages, tears or detachments were observed in 121 (43%) patients. Eyelids were also
often injured (n=113, 40%). Lens injuries, including traumatic cataract, subluxation and
luxation were present in 85 (30%) patients. Partial or total vitreal hemorrhages were found in
64 (23%) patients, and the iris was the least injured (n=46, 16%). Nine (3%) globe ruptures

were observed.
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DISCUSSION

Ocular trauma in general, is one of the leading preventable cause of monocular blindness
worldwide [8]. According to many previous studies, blunt ocular trauma accounts for the
majority of all ocular traumas [3, 4, 6, 9, 10, 11], so the analysis of this type of trauma by itself
could be very useful. To our knowledge, this is one of the first studies that examines the
epidemiology of hospitalized blunt eye trauma in the Serbian population. Our study provides
insight into the epidemiology of eye trauma in hospitalized patients in Serbia and supports
findings that eye trauma is a significant cause of vision loss in our population.

Our study showed that men are at, approximately four times greater risk of blunt ocular
trauma compared to women. This is consistent with most others studies [3-13] with the link
believed to be due to occupational hazards, more frequent involvement in assaults, alcohol use,
and high-risk driving activities [8, 11, 12, 13]. In_this study, all patients injured in traffic
accidents were male. Our study, as well as previous studies involving only pediatric
populations, reported a male predilection for ocular trauma in children. This can be related to
more aggressive games in boys than in girls [5, 6]. One study that included only patients older
than 70 years, with globe rupture due to a fall, showed a predominance of women [2]. Although
our study observed a male predilection in all age groups and across all mechanisms of injury,
the mentioned study suggests that women may be at greater risk of ocular trauma in some
specific circumstances [2].

Regarding the age distribution, the majority of our study group consisted of patients older
than 61 years. These data are in contrast to the results observed in most other studies, where
the highest rates of ocular trauma are usually found in children or younger adults [3, 9, 11-14].
This difference may be due to different demographic characteristics of various countries and
nations. Additionally, the ranges of age groups were not the same in all studies, so they are

more difficult to compare. However, one research conducted in Spain noted the highest
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incidence of eye trauma in people over 65 years of age, as well as a much stronger association
with older age in female group, all of which is consistent with our results [15]. Most of our
male patients were in the group between 18 and 39 years, followed by men younger than 18
years, which is consistent with previous studies [12, 16].

In our study, patients were most often injured when chopping woods and with various
tools and objects. These two mechanisms of injury together were found in nearly half of the
entire study population. Also, in men and women separately, these two were the most common
causal mechanisms. In some studies, it was found that wooden objects are the most common
cause of eye trauma [3, 16, 17], while in others, blunt object-injuries were the most common
[9, 13, 14]. This is in agreement with results obtained in this study. Additionally, twelve-year-
old research from our country reported wood as the most prevalent causal mechanism in all eye
injuries [18]. Therefore, over the years, this tendency.remains the same in our nation, according
to the present study. We found that sport is‘the most common cause of injury in pediatric
population, which is in‘agreement with previous studies [19, 20]. Contrary to our results, Shah
et al. as well as Choovuthayakorn et al. reported that children are at the highest risk of being
injured by wooden objects or stones [5, 17]. Still, our second most common causal mechanisms
in-children'were blunt tools and objects which includes stone objects as well. Wooden objects
were the most common cause of eye trauma in people over 60 years old according to a study
from Thailand, which is the same as in our research [17]. Assaults are not insignificant,
considering that they were the fourth causal mechanism in entire study group, as well as in both
men and women. The same, increasing trend in assaults is also found in other studies [4, 9].

Patients with BCVA greater than 0.6 at admission comprised more than half (52%) of
our study group. At discharge, an even higher percentage (65%) of patient had a visual acuity
greater than 0.6. Severe visual impairment (BCVA less than 0.1) was noted in 37% of our

patients at admission, while at discharge that number was 22%. Similar results were obtained
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in other studies [3, 5]. However, some researchers have found worse visual prognosis after eye
trauma, comparing to our findings [21, 22].

Data found in the literature on the structure of the eye affected by trauma are
controversial. Pathological findings in the anterior chamber, related mainly to hyphemia, were
the most frequently observed in this study. One study that included only closed globe injuries
also reported hyphemia as the most common anterior segment presentation [23]. However,
another study involving blunt ocular trauma exclusively in pediatric population, gave different
results, as hyphemia was not that common [5]. In our patients, the conjunctiva, cornea, retina
and eyelids are often damaged. Two studies, one from Oman and the other from Jordan,
described similar but not exactly the same results. They also reported frequent wound to the
conjunctiva, cornea and lid, but the retina was rarely injured compared to our study [4, 13].
These differences can be explained by the fact that'most other studies described total eye

injuries and not just blunt eyetrauma.

CONCLUSION

The current study showed that blunt ocular trauma affects all age groups, but most often
the elderly and children. Men are injured more often then women. Splitting wood and
manipulating blunt tools and objects are activities with the highest risk of blunt ocular trauma.
Further studies are desired to better understand the epidemiology and nature of these injuries.
Attention should also be focused on educating people about safety measures to prevent blunt

ocular trauma.
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Figure 1. Mechanism of injury in males Q‘ Vl »
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Table 1. Mechanism of injury in all age study groups

Mechanism of Age
injury Under 18 18-39 40-60 61 and older
Wood 10 (13%) 10 (13%) 13 (26%) 45 (55%)
B'“rgbtjoez'; and |18 (249%) 24 (32%) 15 (30%) 13 (16%)
Sport 20 (26%0) 16 (21%) 5 (10%) 1 (1%)
Assaults 5 (7%) 11 (15%) 4 (8%) 6 (7%)
Projectile 11 (14%) 4 (5%) 1 (2%) 5 (6%)
Fall 4 (5%) 1 (2%) 3 (6%) 7 (9%)
Unknown cause 2 (3%) 4 (5%) 6 (12%) 3 (4%)
Explosions 5 (7%) 3 (4%) 2 (4%) 2/(2%)
Traffic 1 (1%) 2 (3%) 1 (2%) 0 (0%)
Total 76 (100%) 75 (100%) 50 (100%) 82 (100%)
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