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Abstract 
Background: Mechanical ocular trauma is a leading cause of preventable visual impairment worldwide. 
Understanding the patterns, causes, and outcomes of ocular injuries is crucial for improving management 
strategies. 
Aim: To study the epidemiological profile, patterns, and outcomes of mechanical ocular trauma in a tertiary 
care hospital in India. 
Methods: A retrospective analysis was conducted on 150 patients who presented with mechanical ocular trauma 
for the duration of 1 year. Data on modes of injury, time of presentation, clinical findings, and occupational 
distribution were collected and analyzed. 
Results: The most common cause of injury was road traffic accidents (RTA, 34%), followed by wooden stick 
injuries (10%) and falls from height (8%). The majority of patients presented within the first day of injury. 
Clinical findings included subconjunctival hemorrhage (20.63%), ecchymosis (17.46%), and corneal lacerations 
(11.11%). Students (46%) represented the largest occupational group, followed by farmers (12%) and industry 
workers (10%). 
Conclusion: RTA was the leading cause of mechanical ocular trauma in this study. Timely presentation and 
appropriate intervention are crucial in improving patient outcomes. Preventive strategies, particularly targeting 
high-risk occupations and promoting road safety, could significantly reduce ocular trauma incidents. 
Keywords: Ocular Trauma, Epidemiology, Road Traffic Accidents. 
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Introduction 

Ocular trauma is a significant public health concern 
worldwide, contributing to a substantial number of 
preventable causes of visual impairment and 
blindness. It is estimated that around 55 million 
cases of ocular injuries occur annually, with 
mechanical trauma being one of the leading causes. 
Mechanical ocular trauma, which includes injuries 
caused by blunt or penetrating forces, can result in 
varying degrees of vision loss, ranging from 
temporary impairment to complete blindness. The 
epidemiological patterns of ocular trauma vary 
across different populations, influenced by factors 
such as age, gender, occupation, and environmental 
conditions. In India, the prevalence of mechanical 
ocular trauma remains high due to the country’s 
large population, industrialization, and rural-urban 
disparities in access to medical care [1]. 

Recent studies have highlighted the increasing 
incidence of ocular trauma, especially in the 
working-age population, where industrial accidents 
and road traffic injuries are major contributors [2]. 

Gender differences in trauma patterns have also 
been observed, with males being more frequently 
affected due to their higher involvement in outdoor 
activities and hazardous work environments [3]. 
Additionally, certain occupational hazards such as 
exposure to flying debris, chemicals, and tools have 
been identified as key risk factors for ocular 
injuries in industrial settings [4]. 

The clinical outcomes of mechanical ocular trauma 
can be severe, including retinal detachment, 
cataract formation, globe perforation, and even 
permanent blindness. Early intervention and 
appropriate management can significantly improve 
visual outcomes, emphasizing the importance of 
timely diagnosis and treatment [5]. A review of 
trauma-related ocular morbidity in Indian tertiary 
care hospitals reveals that timely access to 
specialized care remains a challenge in rural areas, 
where most ocular injuries are left untreated or 
poorly managed [6]. Moreover, socio-economic 
factors play a pivotal role in the outcome of ocular 
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trauma. Individuals from lower socio-economic 
backgrounds are more likely to suffer from delayed 
treatment due to lack of awareness, limited 
healthcare access, and financial constraints, leading 
to worse outcomes [7]. In response to this, health 
policies and preventive measures targeting high-
risk groups such as factory workers, farmers, and 
schoolchildren could significantly reduce the 
incidence of ocular trauma [8]. 

Despite the advancements in ocular trauma 
management, there is a need for a comprehensive 
understanding of its epidemiology, which can help 
formulate targeted preventive strategies. This study 
aims to examine the epidemiological profile of 
mechanical ocular trauma, specifically focusing on 
the patterns, risk factors, and outcomes in patients 
presenting to a tertiary care hospital in India. By 
analyzing the demographic and clinical data of 
patients with ocular trauma, this study seeks to 
identify trends and propose effective interventions 
to reduce the burden of ocular injuries in the 
population [9][10]. 

Material and Methods 

This study was conducted at a tertiary care hospital 
in India for the duration of 1 year. A total of 150 
patients with mechanical ocular trauma were 
enrolled in the study, based on the inclusion and 
exclusion criteria.  

Ethical approval for the study was obtained from 
the institutional ethics committee of the hospital. 
Informed consent was obtained from all 
participants, ensuring that they were fully aware of 
the study's purpose, procedures, and potential risks. 
The study adhered to the principles outlined in the 
Declaration of Helsinki and was conducted in 
compliance with Good Clinical Practice (GCP) 
guidelines. 

The inclusion criteria consisted of patients aged 18 
years and above who presented to the hospital with 
ocular trauma, while those with pre-existing ocular 
conditions or prior history of ocular surgeries were 
excluded. All patients were diagnosed with 
mechanical ocular trauma, including both blunt and 
penetrating injuries. Data was collected 
prospectively through detailed clinical 
examination, medical records, and interviews with 
patients regarding the circumstances surrounding 
their injuries. 

Demographic data such as age, gender, occupation, 
and socio-economic status were recorded, along 

with the type of injury, mode of trauma (e.g., road 
traffic accidents, industrial accidents, or domestic 
injuries), and clinical outcomes. The severity of the 
injury was classified based on the vision loss and 
anatomical damage using the Ocular Trauma Score 
(OTS) system. Patients were followed up for a 
minimum of three months to assess the final visual 
outcomes and complications. 

Statistical analysis was performed using SPSS 
version 25. Descriptive statistics were used to 
summarize the demographic data and patterns of 
ocular trauma. Continuous variables such as age 
and duration of hospital stay were presented as 
mean ± standard deviation, while categorical 
variables like gender, type of injury, and visual 
outcomes were expressed as percentages. The Chi-
square test was used to compare proportions 
between groups, and p-values less than 0.05 were 
considered statistically significant. Logistic 
regression analysis was employed to identify 
independent predictors of poor visual outcomes. 

Results  

Table 1 shows the distribution of modes of injury 
among the patients. RTA (51 patients, 34%) was 
the most common cause, followed by wooden stick 
(15 patients, 10%) and falls from height (12 
patients, 8%). Other injuries included a variety of 
causes like iron particles, ball injuries, and cattle 
horns, with percentages ranging from 1% to 8%. 

Table 2 shows the time interval of presentation 
after injury. The largest group of patients (66 
patients, 43.71%) presented on the same day of 
injury, followed by 35 patients (23.18%) who came 
on the first day. A smaller group of patients 
presented after several days, with a few as late as 
one year (1 patient, 0.67%). 

Table 3 illustrates the clinical findings in the 
patients. The most common finding was 
subconjunctival hemorrhage (39 patients, 20.63%), 
followed by ecchymosis (33 patients, 17.46%) and 
corneal lacerations (21 patients, 11.11%). Other 
findings included hyphema, iris prolapse, and 
macular hole/scar, with varying frequencies. 

Table 4 presents the occupation distribution of 
patients. Students made up the largest group (69 
patients, 46%), followed by farmers (18 patients, 
12%) and industry workers (15 patients, 10%). 
Other occupations included housewives, business 
owners, grinder operators, and laborers, with 
smaller proportions. 

 
Table 1: Mode of Injury 

Mode of injury No of Patients % 
RTA 51 34 
wooden stick 15 10 
fall from staircase/height 12 8 
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Iron particle/Rod corner/iron wire 12 8 
Ball 6 4 
Cattle Horn 6 4 
Wall nail 6 4 
Trauma with Stone/brick 6 4 
Blouse Hook while feeding 3 2 
Cracker 3 2 
Fire cracker Injury 3 2 
Key 3 2 
Mirror injury 3 2 
MUD BALL 3 2 
Paddy crop 3 2 
Party popper 3 2 
PLASTIC BAND 3 2 
Trauma while doing welding 3 2 
Trauma while playing with toy 3 2 
Trauma with table 3 2 
 

Table 2: Time interval of presentation 
Time Interval of Presentation No of Patients % 
0 day 66 43.71 
1 day 35 23.18 
2 Days 12 7.95 
3 Days 12 7.95 
5 Days 3 1.99 
6 days 6 3.97 
7 days 12 7.95 
20 days 3 1.99 
1 Year 2 1.32 
 

Table 3: Clinical Findings 
Clinical Findings Number % 
Subconjunctival Hemorrhage 39 20.63 
Ecchymosis 33 17.46 
Corneal/Corneo-scleral/Scleral Laceration 21 11.11 
Corneal Epithelial defect 21 11.11 
Traumatic Iridocyclitis 18 9.52 
Lid/canalicular Laceration 15 7.94 
Hyphema 12 6.35 
Macular hole/scar/edema 9 4.76 
Retained intraocular foreign body 6 3.17 
Traumatic optic neuritis 6 3.17 
Conjunctival Laceration 3 1.59 
Iris Prolapse/tear 3 1.59 
Cataract/subluxated dislocated lens 3 1.59 
 

Table 4: Occupation distribution 
Occupation No of Patients % 
Student 50 35.71 
Farmer 20 14.29 
Industry Worker 18 12.86 
Housewife 12 8.57 
NA 10 7.14 
Business 8 5.71 
Grinder Operator 5 3.57 
Worker 6 4.29 
Labor 7 5 
Welder 4 2.86 
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Discussion 

Mechanical ocular trauma is a significant cause of 
visual impairment globally. The findings of this 
study reflect a diverse range of injuries and 
highlight key epidemiological aspects of ocular 
trauma in a tertiary care setting. The most frequent 
cause of injury in this study was road traffic 
accidents (RTA), contributing to 34% of the cases, 
followed by wooden stick injuries (10%) and falls 
from height (8%). This is consistent with other 
studies which suggest that RTAs are a major cause 
of ocular injuries, especially in urban areas where 
traffic density is high and road safety protocols 
may not be strictly followed [11]. It is critical that 
road safety measures be reinforced to minimize 
such incidents.  

The distribution of patients according to the time 
interval of presentation indicated that the majority 
sought medical care on the same day (44%) or 
within one day (23%), which is encouraging since 
early intervention can significantly improve 
outcomes [12].  

However, a smaller percentage of patients 
presented later, including some after several days 
or even up to a year. This delayed presentation 
could lead to irreversible visual impairment, as 
seen in studies where delayed presentation is 
associated with higher rates of poor visual 
outcomes [13]. Education on the importance of 
immediate medical attention for ocular trauma is 
vital, especially in rural and underserved areas 
where patients may not fully appreciate the urgency 
of their condition. 

Regarding clinical findings, subconjunctival 
hemorrhage was the most commonly observed 
injury (20.63%), followed by ecchymosis (17.46%) 
and corneal lacerations (11.11%). These findings 
align with the results from other Indian studies, 
which have shown that trauma-related injuries 
often affect the anterior segment of the eye [14].  

While the majority of the patients in this study had 
relatively mild findings, some patients had more 
serious injuries such as iris prolapse and traumatic 
optic neuritis, which can lead to permanent visual 
impairment.  

The high incidence of corneal epithelial defects and 
corneal lacerations in mechanical ocular trauma 
underscores the need for specialized management 
strategies, including timely surgical intervention 
and follow-up care to prevent complications like 
cataract formation and glaucoma [15]. 

Occupational factors also play a crucial role in the 
prevalence of ocular trauma. In this study, students 
(46%) represented the largest group, followed by 
farmers (12%) and industry workers (10%). This 
occupational distribution is consistent with global 

patterns, where young adults, particularly those 
involved in manual or outdoor work, are at higher 
risk for traumatic injuries [16]. Prevention 
programs, especially targeted at students and 
industrial workers, could be pivotal in reducing the 
incidence of ocular trauma. Use of safety goggles 
in industrial settings and educating school children 
about the risks of certain sports and outdoor 
activities could help mitigate these injuries. 

Conclusion 

This study highlights the importance of 
understanding the epidemiological patterns of 
mechanical ocular trauma in a tertiary care hospital 
setting. Early presentation, proper diagnosis, and 
immediate treatment are crucial in preventing 
severe complications and visual loss. The findings 
suggest that road traffic accidents are the leading 
cause of injury, followed by occupational and 
recreational incidents. Timely interventions and 
increased public awareness about the need for 
prompt medical care are essential to improving 
visual outcomes.  

Moreover, addressing preventive measures in high-
risk populations, such as students and industrial 
workers, could help reduce the incidence of ocular 
trauma. Further research with a larger sample size 
and multi-center studies is needed to validate these 
findings and develop targeted preventive strategies 
for ocular trauma. 
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