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Abstract
Aims: To classify and find out the incidence of ocular injury effects and extraocular associates. 

Methods and Materials: This eight-month observational study was conducted between 2017 and 2018 recruiting 111 eyes of 101 
patients reporting to ophthalmology outpatient and emergency medicine departments.

Results: The demographic profile is composed of 82 (81.18%) males and 19 (18.81%) females with a mean presenting age of 
33.45 and 33.57 years in males and females respectively ranging from 3 to 82 years. Sixty four (57.65%) right and 47 (42.34%) 
left eyes studied. Closed globe injuries accounted for 95 (85.56%) and open globe injuries were found in 16 (14.41%) eyes. Mode 
of injuries classified as RTA 37 (33.33%), RTA Self fall 26 (23.42%), metal-induced trauma in 9 (8.10%) and exposure to vege-
tative matter in 9 (8.10%), self fall at home/work in 6 (5.40%), assault in 4 (2.6%), sports-related injuries in 3 (2.7%), bull gore 
injuries in 3 (2.7%) and explosion injuries in 3 (2.7%) eyes. RTA and RTA self fall showed the highest relative risk and odds ratio 
among males compared to females. The relative risk ratio and odds ratio for RTA in males showed 0.63 and 0.31 respectively.

Anterior segment injury effects were observed in all eyes and 21 (18.91%) eyes with posterior segment involvement. The associ-
ated facio-maxillary injury was seen in 58 (52.25%) eyes, orbital wall fractures in 52 (46.85%), and head injury in 26 (23.42%) 
eyes. Thirty (35.14%) eyes required imaging for further evaluation, of which 32 (31.68%) underwent computed tomography and 
2 (1.99%) eyes subjected to magnetic resonance imaging. Fifty-three (52.47%) eyes were managed surgically, 25 (24.75%) con-
servatively and 23 (22.77%) medically.

Conclusion: This study analysis concludes that closed globe injury is the most common ocular trauma. In middle-aged male 
patients, RTA-induced injuries were commonly prevalent. The most frequently associated co-morbidities were facio-maxillary 
trauma, lateral orbital wall fractures, and subconjunctival hemorrhage. Maximum eyes required surgical management while 
computed tomography provided a conventional mode of imaging. The multi-departmental management approach is essential for 
achieving a good medical and surgical outcome. 
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Introduction
Ocular trauma constitutes a major cause of visual morbidity world-
wide producing a significant impact on socioeconomic status and 
financial constraints. Globally each year there are 55 million oc-
ular injuries reported that restricted the activities for more than a 
day, 19 million people have at least unilateral permanent visual 
loss, and 1.6 million people are left with bilateral blindness [1].
Although extensive efforts and strategies have been put forward by 

the health services to prevent ocular trauma in various countries, 
ocular injuries do occur leading to loss of human resources. In 
India a newly industrializing country, ocular trauma is one of the 
leading causes of blindness and the most common admissions in 
ophthalmology and emergency medicine departments. The visual 
outcome after ocular trauma depends on various factors including 
etiology, severity, and most importantly the duration from the on-
set of injury until management [2].
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Aside from visual impairment, ocular trauma is associated with 
pain, psychosocial stress, and economic burden the society and 
patients’ families in particular. From the point of preserving the 
community health, epidemiological information is very essen-
tial to plan effectively and educate the public on the mode and 
mechanism of ocular injury, the extent of ocular damage, and their 
post-traumatic complications. Hence this study was conducted to 
analyze the epidemiological aspects of ocular injuries presenting 
at a tertiary multispecialty hospital over eight months.

Methods and Materials
This is an observational study conducted for 8 months to investi-
gate the epidemiological aspects of ocular injuries in patients re-
porting to the outpatient ophthalmology and emergency medicine 
department, at a tertiary health care teaching institution. A total 
of 111 eyes of 101 consecutive patients presenting with ocular 
trauma were investigated. All patients underwent according to the 
protocol accordingly, composing of comprehensive history-taking, 
mode of injury, and circumstance at the time of injury, relation to 
work. Based on the mode of injury, the patients were categorized 
into RTA, RTA self-fall, sports-related injury, injuries due to metal 
object, vegetative matter and explosion, bull gore injuries, self-fall 
at home, and assault-related injuries. 

All patients were subjected to an initial visual acuity assessment; 
detailed anterior in addition to posterior segment evaluation. Fur-
thermore, on the recommended basis, all the patients were investi-
gated with a B scan, X-ray, CT scan, MRI, and optical coherence 
tomography. The method of intervention was based on the nature 
of the injury. Statistical analysis was performed on Microsoft excel 
and an odds ratio calculator. 

Results
This observational investigation studied 111 eyes of 101 patients 
attending ophthalmic and emergency medicine departments. Out 
of 111 eyes with ocular trauma, posterior segment association was 
observed in 18.91%. And surprisingly the anterior segment was 
involved in all the cases. An illustration of the demographic profile 
of ocular trauma patients showed in Figure 1. The incidence of the 
modes of ocular injuries in males and females is depicted in Figure 
2. Figure 3 shows a bar graph representing the complete analysis 
of ocular-related trauma illustrating the incidence. 

Figure 1: Showing demography profile of patients with ocular 
trauma

Figure 2: Showing gender classifications by mode of ocular injury

Figure 3: Showing epidemiological evaluations of ocular injuries

In 52 (46.85%) cases, orbital fractures were observed in addition 
to head injury in 26 (23.42%) cases, and facio-maxillary trauma 
in 58 (52.25%) cases. Maxillary sinus fractures contributed to the 
bulk of facio-maxillary trauma (19.80%) with lateral orbital wall 
fractures as the most common (7.82 %) comorbidity. Moreover, 
imaging modalities for further evaluation were required in 35.14 
% of eyes. Figure 4 represents the associated co-morbid extra oc-
ular injuries, out of 23.42% of cases with head injuries; subarach-
noid hemorrhage was diagnosed in 9.90%. Comparative gender 
analysis of relative risk and odds ratio based on various modes of 
injuries are depicted in Table 1. RTA and RTA self fall-related inju-
ries revealed the highest relative risk and odds ratio among males 
compared to females.
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Figure 1: Showing demography profile of patients with ocular trauma 
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Figure 2: Showing gender classifications by mode of ocular injury 
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Figure 4: Showing associated co-morbid injury effects 

 

 

 

 

   Table 1: Shows the comparative analysis of gender at risk with the mode of injury  

 

n=101 Males  Females  

Mode of injury  Relative risk 

(RR) 

Odds ratio 

(OR) 

Relative risk Odds ratio 

RTA self fall  0.47 0.60 0.07 0.07 

RTA  0.63 0.31 0.07 0.07 

Sports  0.07 0.07 0 0 

Metallic  0.17 0.19 0.03 0.03 

Vegetative  0.07 0.07 0.07 0.07 

Explosion  0.05 0.05 0.03 0.03 

Bull gore  0.05 0.05 0.03 0.03 

Self fall  0.09 0.09 0.05 0.05 

Assault  0.05 0.05 0.03 0.3 
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Figure 4: Showing associated co-morbid injury effects

Table 1: Shows the comparative analysis of gender at risk with the mode of injury

n=101 Males Females
Mode of injury Relative risk (RR) Odds ratio (OR) Relative risk Odds ratio
RTA self fall 0.47 0.60 0.07 0.07
RTA 0.63 0.31 0.07 0.07
Sports 0.07 0.07 0 0
Metallic 0.17 0.19 0.03 0.03
Vegetative 0.07 0.07 0.07 0.07
Explosion 0.05 0.05 0.03 0.03
Bull gore 0.05 0.05 0.03 0.03
Self fall 0.09 0.09 0.05 0.05
Assault 0.05 0.05 0.03 0.3

Discussion
This observational study attempts to investigate the ocular inju-
ry effects based on the mode of impact at a tertiary health care 
hospital enrolling 111 eyes of 101 patients. The objectives were 
to classify and correlate various ocular effects of trauma with the 
mode of injury and nature of the impact, and to report the associ-
ated co-morbidities. 

The mean age of the patients was 33.48 (+/-16.65) years. The mean 
age among males was 33.45 years and for females were 33.57 
years. A study conducted by Wang W et al showed the average age 
of the patients with a history of ocular trauma was 37.0 (+/-19.3) 
years, ranging from 1 to 87 years old, with an average age of 37.4 
years in males and 35.2 years in females, similar to the present 
study results [3]. This shows that ocular trauma is prevalent in the 
more reproductive age group. 

The demographic profile consists of 82 (81.18%) males and 19 
(18.81%) females. Male gender preponderance was observed 

similar to a previous study that reported a male to a female ratio 
of 34.2% vs. 9.9% respectively. A higher male preponderance is 
thought to be related to occupational hazards at the workplace/at 
home, competing in dangerous sports and hobbies, alcohol con-
sumption, and risk-chasing behavior [4].

A previous prospective study reported childhood injuries in 25%, 
work-related injuries in 44%, and sports injuries in 5%, in con-
trast to our study that revealed 5.4% for workplace injuries, and 
2.4% for sports-related injuries with a higher incidence of RTA 
(33.33%) and RTA Self fall (23.42%) injuries [5]. Children rep-
resented 11.88% of the injuries in the present study implying the 
need for the prevention of childhood domiciliary and sports-relat-
ed trauma.

Out of 111 eyes, most of the ocular injury effects were observed 
in 64 (57.65%) right eyes and 47 (42.34%) left eyes similar to a 
study that reported an increased risk of involvement for right eyes 
than left eyes possibly attributed to right-handed dominance in the 
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majority of the population [6]. Closed globe injuries were seen in 
95 (85.56%) and open globe injuries in 16 (14.41%) eyes respec-
tively similar to the results of another investigation that involved 
71 (33.8%) eyes with open injuries and 155 (53.5%) eyes with 
closed injuries [7].

Accordingly, the mode of injuries was classified into RTA 37 
(33.33%), RTA Self fall 26 (23.42%), metal-induced and expo-
sure to vegetative matter 9 (8.10%), self fall at home/workplace 
6 (5.40%), assault-related trauma in 4 (2.6%), sports-related inju-
ries in 3 (2.7%), bull gore injuries in 3 (2.7%) and explosion in 3 
(2.7%). A road traffic accident was the most common cause of oc-
ular injuries (56.75%) in the present study similar to Smith AR et 
al report [7]. On the contrary, another study on open globe injuries 
revealed work-related accidents to be the most common cause of 
open globe injuries [8]. Ocular injuries due to sports were not seen 
among females and there was equal gender incidence (1.98%) of 
assault-related ocular trauma. 

Our study showed a higher relative risk and odds ratio for males 
compared to females. The incidence rate of RTA-induced ocu-

lar injuries calculated was 3.1% per 1000 populations and 2.3% 
per 1000 populations for RTA self-fall related injuries. RTA self 
fall-related injuries showed 0.40 and 0.67, and RTA related inju-
ries showed 0.63 and 0.31as the highest relative risk and odds ra-
tio among males respectively. According to a study conducted by 
Wong TY, et al. younger age and male, preponderance had a higher 
odds ratio of 2.57(95% CI 2.0 to 3.29, p 0.001) and 4.42(95% CI 
3.79 to 5.16, p 0.001) respectively [9]. Ocular injuries due to sports 
were not seen among females and there was an equal incidence of 
assault cases among both males and females (1.98%).

Anterior segment structures and lids involvement were frequently 
associated with ecchymosis and laceration. Posterior segment in-
volvement was found in 21 (18.91%) cases. (Table 2) A retrospec-
tive study on epidemiological characteristics in Mediterranean 
geographical location reported contusion of the anterior segment 
to be the most common closed globe injury among patients hospi-
talized for ocular trauma [10]. In a retrospective study conducted 
on 380 eyes at a tertiary eye care center in Jharkhand (India) re-
ported that most often cornea bears the brunt (56.6%) in ocular 
trauma [11].

OCULAR AND ADNEXAL STRUCTURES EFFECTS OF TRAUMA
ORBITS Orbital wall fractures
EYELIDS Lacerations

Periorbital edema
Ecchymosis
Ptosis

EXTRAOCULAR MUSCLES Impingement
SCLERA Tears
CONJUNCTIVA Chemosis

Tears
Subconjunctival hemorrhage

CORNEA Lacerations
Edema
Foreign bodies

ANTERIOR CHAMBER Hyphema
Reaction
Hypopyon

IRIS Traumatic uveitis
Iridodialysis 

PUPIL Sphincter tears
RAPD
Anisocoria

LENS Traumatic cataract
Lens subluxation 

VITREOUS Vitreous hemorrhage
RETINA AND CHORIOD Commotion retinae

Berlins edema
Traumatic optic neuritis
Sub retinal hemorrhage
Choroidal rupture

Table 2: Showing effects of trauma on various ocular structures
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Computed tomography (CT) of the head and orbit was the recom-
mended imaging modality to evaluate various ocular and adnexal 
injuries, while MRI was reserved wherever essential. Facio-max-
illary trauma (52.2%) was the most common co-morbidity associ-
ated with ocular injuries. Among the orbital wall fractures, lateral 
orbital fractures were frequently observed. Previous revealed that 
47% of cases were associated with ocular adnexal injuries and or-
bital wall fractures [7].  In our study more than 50% of patients had 
associated injuries to surrounding structures. Therefore it is essen-
tial to seek multi-departmental advice as teamwork to achieve the 
best outcome of the treatment. 

Conclusion
This observational study investigated the burden of ocular trauma 
in society. This study revealed middle-aged males are at increased 
risk for ocular trauma as the RTA is the most common mode of 
injury and closed globe injuries are the most common ocular trau-
ma. The ocular injury was largely associated with lateral orbital 
wall fractures, subconjunctival hemorrhage, and maxillary sinus 
involvement. CT was the most common imaging modality adopted 
and a majority of the patients were treated surgically. 
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