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Abstract

Background: Although ocular trauma is preventable public health problem throughout the world it is still one of the common causes of
ophthalmic morbidity and monocular blindness. There are no published studies on pattern and severity of ocular trauma in Uttarakhand. The
present study analyzes the pattern and visual outcome of ocular trauma in this region.

Methods:

Study design: Prospective hospital-based study. Settings: Patients of ocular trauma presenting to Ophthalmology OPD and emergency
department of Himalayan Institute of Medical Sciences, Dehradun. Participants: All ocular injury patients seen for the first time during the
period January to December 2008.

Results: A total of 88 patients, and 103 eyes, were studied. Men had two fold higher rate of ocular injury than women. The mean age of
presentation was 31.2 + 13.6 years (range: 6 - 80 years). The predominant age group of patients was 21-40 years, 55.29 % (n = 47). Eye
injuries related to road traffic accident were seen in 37.86% of eyes. Industrial workers were more frequently involved in ocular trauma
(23.86%). Closed globe injuries were noted in 55eyes (53.39%) and open globe injuries were noted in 40 eyes (38.83%). Eight eyes
(7.76%) suffered from chemical injuries. The initial presenting visual acuity of patients with blunt ocular trauma was better than penetrating
injury. Eye with better visual acuity at presentation had better visual prognosis at 6 months.

Conclusion: Ocular injuries were common in young males. Road traffic accidents related eye injuries were noted in significant number of
cases. Strict implementation of traffic rules, health education and preventive strategies may help to decrease the occurrence of ocular
injuries.
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Introduction:

Ocular trauma is preventable public health problem
throughout the world. It is one of the common causes
of ophthalmic morbidity and monocular blindness in all
parts of the world '. The global annual incidence of
ocular trauma is around 55 million, of which 750,000
cases require hospitalization each year?. These injuries
can occur in almost any setting including recreational
and sports related activities, work place, home, rural
agriculture setting and road traffic accidents®.
Presentation of ocular trauma may vary ranging from
minor injuries like sub-conjunctival hemorrhage to
perforating injuries.

Epidemiology of ocular trauma has been clearly studied
in developed countries but there is limited data on its
severity, mode and outcome from developing countries*.
Epidemiological data on ocular trauma are also lacking
from different parts of India. Varied approaches to ocular
trauma analysis may help identify risk factors, plan
strategies for the prevention and management of injuries.

The objective of present study was to analyze the risk
factors, profile and visual outcome of ocular trauma
occurring in the state of Uttarakhand, India.

Material and methods:

Informed consent was taken from all patients. This
prospective study included all patients of eye injuries
attending Emergency or Ophthalmology Outpatient
Department (OPD) requiring medical or surgical
management with hospitalization, at Himalayan Institute
of Medical Sciences (HIMS) Dehradun, during a period
of 12 months (January — Dec 2008) with minimum follow-
up period of 6 months. The Department of
Ophthalmology of HIMS offers both emergency eye care
and specialized care for patients of all ages with specific
and complicated ocular diseases and also serves as a
referral centre in Uttarakhand region. Approval for the
study was obtained from the hospital's ethical
committee.

All patients were examined according to standardized
protocol and the data was recorded in proforma
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developed for the purpose. Demographic data and details
of modes of injury were obtained. The patient’s initial
complaints, as well as the interval between the time of
injury and time of presentation, were also recorded.
The examination findings of the injured eye, the visual
acuity, diagnostic tests, investigations and final

diagnosis were obtained and recorded according to the
standardized classification of ocular trauma®® (Fig1).
Detailed ophthalmic work up of all the patients including
slit lamp examination, +90D examination and indirect
ophthalmoscopy was carried out. Ultrasonography was
performed whenever unclear media prevented fundus
evaluation.

Fig 1: Classification of mechanical globe injuries according to BETT classification
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Statistical analysis:

Data were analyzed with statistical software SPSS
version 16.0 (SPSS, Inc., Chicago, IL, US). Frequency
analysis was performed by the chi-square test. One-
way analysis of variance (ANOVA) was used to evaluate
differences in parametric variables. Correlation analysis
for initial and final visual acuity was performed with
Spearman’s test. P-values less than 0.05 were
considered statistically significant.
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Results:

One hundred and three eyes of 88 patients fulfilled the
inclusion criteria. The study group included 58 men
(65.90%) and 30 women (34.09%). The follow up period
ranged from 9 to 27 months.

The mean age of the study group was 31.2 + 13.6 years
(range: 6 - 80 years) (Fig 2). The pediatric age group
(16 years and younger) constituted 11.76% of all cases.
Significantly more men were injured than women in our
population (P=0.001, chi-squared test) with a male to
female ratio of 1.93:1.
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Fig 2: Age and sex distribution
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Cause of injury and occupation of all patients were
recorded (Table 1 and 2). About 38% eyes were involved
in ocular trauma during road traffic accidents while 33%
of eyes suffered injuries at workplace. Ocular injury at
domestic setup occurred in 12.62% cases. Assault by
animals, particularly bears was seen in this hilly region
in 3(2.91%) patients while 2(1.94%) patients sustained
injuries due to domestic animals.

There was a correlation between location of injury and
gender (p = 0.002; Pearson’s chi square test). The road
traffic accidents associated injuries accounted for
46.55% of injuries in men, followed by work related
injuries (34.48%) and sport related injuries (13.79%).

Table 1: Causes of ocular trauma

The most frequent cause of ocular trauma in women
was home related work (43.33%), followed by the road
traffic accidents related injuries (26.66%). Assaults
accounted for 6.79% of all injuries. Alcohol use was
documented in 12 patients (13.63%) of road traffic
accidents.

In this study group industrial workers were most
commonly involve in trauma (23.86%) followed by labors
(15.9%). None of these patients were using protective
eye wear at the time of trauma. Both eyes were equally
involved, with the right eye involved in 51.45% (53 eyes).
Bilateral eye injuries were found in fifteen patients.
Bilateral involvement was seen more in road traffic
accidents and chemical injuries.

Cause of trauma Male Female Total (%) No. of eyes (%)
Road traffic accidents 27 8 35(39.77) 39 (37.86)
Occupational 20 5 25(28.40) 34 (33.00)
House related 0 13 13 (14.77) 13 (12.62)
Leisure 8 2 10 (11.36) 10 (9.70)
Assault 3 2 5 (5.86) 7 (6.79)
Total 58 30 88 (100) 103 (100)
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Table 2: Occupation of study group

Occupation Male Female Frequency %
Office workers 9 3 12 13.6
Labors 10 4 14 15.90
Industrial worke rs 14 7 21 23.86
Drivers 9 0 9 10.22
Housewife 0 13 13 14.77
Students 5 3 8 9.09
Unemployed 11 0 11 12.5
Total 58 30 88 100

Time and place of injury was noted. Forty six (52.27%)
patients reported within twenty four hours of getting
injured. Fifteen (17.04%) patients reported after 48 hours
of getting injured. Patients of road traffic accidents and
chemical injuries presented earlier.

Ocular injuries were classified according to ocular
trauma classification based on mechanism of injury.
Ninety five eyes (92.23%) suffered from mechanical
injuries while 8 eyes (7.76%) suffered from chemical

Table 3: Type of Injuries

injuries. Mechanical injuries were further classified
according to International Ocular trauma society
classification. Forty (38.83%) eyes suffered from open
globe injuries while 55 eyes (53.39%) suffered from
closes globe injury (Table 3). Open and closed globe
injury was further divided according to the three zones
(Fig 3). In closed globe lamellar laceration (27 eyes)
was the most common presentation followed by
contusion injuries (22eyes). In open globe lacerations
were the most common presentation (30eyes).

Type of injury Number of %
eyes

Mechanical Open globe | Rupture 10 9.70
Injury Penetrating 20 2427
Lacerations IOFB 6 5 82
Perforating 4 3.88
Closed Contusion 22 21.35
globe Lamellar lacerations 27 17.47
Corneal Foreign Body 6 5.82
Chemical Injury 8 7.76

Figure 3: Distribtion of injury according to Zones
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All patients were managed either medically or
surgically. The most common primary surgery
concerned reconstitution of the globe integrity with
reposition or excision of ocular contents. All surgeries
occurred within 6 hours of presentation to the hospital.
Of 103 eyes 49 eyes needed medical management only
and 54 eyes underwent surgical intervention. The most
common surgery done was corneoscleral repair
(27.18%). Six cases of lens removal with Intra Ocular
Lens implantation was done along with corneal or
corneoscleral repair. Two of the patients with open globe
injuries presented after 48 hrs and with clinical signs of
endophthalmitis. Although an aggressive treatment was
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done both eyes had poor vision (Perception of Light) at
6 months.

Visual acuity at presentation and at 6 months was
recorded for all patients (Table 4). In the study group
27eyes (26.12%) had visual acuity of 1/60 to perception
of light at presentation while 24 eyes (23.30%) had visual
acuity of 6/12 or better. The initial presenting visual
acuity was better in closed globe injury with 19 eyes
(34.54%) having visual acuity of 6/12 or better while
only 5 eyes (12.5%) had visual acuity of 6/12 or better
in open globe group. In the open globe group maximum
15 eyes (37.5%) had visual acuity of 6/60-2/60.

Visual outcome was assessed for all patients at 6
months. At 6 months, 46 eyes (44.66%) had visual
acuity of 6/12 or better. In closed globe 34 eyes (61.8%)
had visual acuity of 6/12 or better at 6 months follow
up. In open globe group only 9 (22.5%) eyes had visual
acuity better than 6/12 at 6 months. There was a
significant difference in final visual acuity between open
and closed globe injuries (p = 0.02; ANOVA test). Eyes
with better visual acuity at presentation had better visual
acuity at 6 months (Spearman’s correlation coefficient
=0.72; p < 0.001).

Table 4: Visual Acuity at presentation and 6 months

Visual Open globe Closed globe Chemical injury
acuity Presentati | 6 month (%) | Presentati 6 month Presentatio | 6 month
on (%) (%) n (%) (%)
>6/12 5(12.5) 9 (22.5) 19 (34.56) 34 (61.8) 0(0) 3(37.5)
6/18-6/36 5(12.5) 12 (30.0) 9 (16.36) 14 (25.45) 3 (37.5) 2 (25.0)
6/60-2/60 15 (37.5) 8 (20.0) 3 (5.45) 2 (25.0) 2 (25.0)
1/60-PL 13 (32.5) 8 (20.0) 12 (21.81) 2 (3.63) 2 (25.0) 0 (0)
No PL 2 (5.0) 3(7.5) 2 (3.63) 2 (3.63) 1(12.5) 1(12.5)
Total 40 (100) 40 (100) 55 (100) 55 (100) 8 (100) 8 (100)
Follow up US”8. In India the reported incidence of ocular trauma

Sixteen eyes of 16 patients needed second surgery
after primary repair. The most common second surgical
procedure was cataract removal with IOL Implantation
in12 eyes (11.65%) due to development of traumatic
cataract. Four eyes needed vitrectomy and Retinal
Detachment (RD) surgery. Posterior segment
involvement including RD, endophthalmitis, and
traumatic optic neuropathy were the main cause of
severe visual impairment in 14 eyes (13.59%). Six
patients developed glaucoma and were on anti-
glaucoma medication at last follow up.

Dissussion:

Eyes are highly developed and delicate end organ and
an otherwise ftrivial injury can lead to severe damage
and loss of function. The epidemiological data of ocular
trauma varies worldwide. The pattern of ocular injuries
varies from region to region depending upon geographical
terrain, occupational preferences and socioeconomic
status. The incidence of ocular injuries is more in
developing countries than in developed countries. Itis
12.6 per 100,000 in Singapore and 15.2 per 100,000 in
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varies from 1t0 5%.°

Ocular trauma is an important cause of preventable
visual morbidity among the younger age groups, and is
more prevalent before 40 years of age in males due to
their frequent social activity. Review of studies
conducted in the Ireland, United States and elsewhere,
has revealed that ocular trauma developed
predominantly in young males, with a majority under
30 years of age'®® ™. In developed countries ocular
trauma also often shows bimodal peak with second
peak in old age "> . This increased incidence at old
age could be due to poor vision because of cataract,
age related macular degeneration, glaucoma etc.

The current study analyzed the profile of ocular trauma
and its contributing factors in patients presenting in
Himalayan Institute of Medical Sciences, Dehradun.
Present study showed a male to female ratio of about
1.93 to 1. In the current series ocular injuries were
common in the age group of 21-40 years with majority
of patients in the third decade of life. The bimodal peak
of increasing incidence in older age was not seen in
current study. The greater tendency for men to sustain
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eye injury is multifactorial. These are aggressive
behavior, work related, sports related, assault related,
alcohol and drug abuse and reluctance to use protective
devices at work. In the current study men were injured
more in road accidents and work place while women
were injured at home. This difference is probably due
to the fact that men spend more time outdoors.

Both eyes were equally affected. Bilateral ocular
involvement was noted in 15 patients. Both eyes were
involved mainly in patients with road traffic accidents
and chemical injuries. Bilateral involvement usually
occurs in severe form of ocular trauma, which is often
associated with poly trauma due to road side accidents.
Various causes and place of ocular trauma have been
reported over the course of twentieth century including
work place and motor vehicle accidents™ 4. In recent
times sports injuries and injuries at home has been
recoghized as the common location for ocular injury in
United States of America and developed countries' 15,
However other studies still show work place as the most
common place of trauma'®®. In current study road traffic
accidents related injuries occurred in 37% patients and
chemical injuries were seen in 8 eyes. Lime injuries
were more common than acid injuries, and mostly due
to common use of lime in rural areas. Ocular injury
occurred in 33 % of cases at work place. Of these
23.86% occurred in industrial workers and 15.9%
occurred in laborers and farmers. The common
occupations among these groups were mechanics,
welders, laborers and general workers. None of these
patients gave history of wearing protective devices while
working. Lack of eye protection was a risk factor
identified in previous studies '*'°. The incidence of ocular
trauma in western countries due to traffic accidents or
occupation is much lower compared to that of our study
in Uttarakhand. Developed countries have greater use
of protective devices and education in the industrial
environment. Although ocular safety equipment can be
inconvenient, it is essential to protect the individual at
risk and prevent long term consequences of injury in
addition to the loss of income %,

In the current series 15 (17.04% patients reported after
forty eight hours of getting injured. The cause of delay
was distance from the hospital as these patients came
from mountain villages. Ocular injury was considered
trivial in some cases. Therefore delay in presentation
occurred.

In the current study ocular trauma was divided into open
and closed globe injury. Various epidemiological studies
have shown a higher incidence of closed globe injury
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as compared to open globe injury. In a Korean study by
Oum et al the prevalence of closed ocular injury was
about six times higher than that of open ocular injury.
Karaman et al in their retrospective analyses of 383
patients found 67.3% of ocular injuries were closed globe
and 32.7% were open globe injuries?'. In a study in
Malaysia closed globe injuries were 61.1% and open-
globe injuries were 34.8%%. In the current study 53.39%
of closed globe and 38.83% of open globe injuries were
seen.

In the current study anterior segment was most
frequently involved and corneoscleral repair was the
most frequently performed procedure (27.18%).
Complex ocular trauma often needs more than one
surgery. In the current study 15.5% eyes needed more
than one surgery. Similar results were seen in studies
done by Cillino et al and Oum et al 2 °,

Visual impairment due to ocular injury depends on the
extent of damage, and the type of injury. Penetrating
injuries carry a poorer prognosis than closed globe
injuries’® 1° 28 |n the current series 39.8% (41 eyes)
had mild to moderate visual impairment (visual acuity
6/12 to 6/36) and 52.43% (54 eyes) suffered severe
visual loss (vision 6/60 and worse). The initial visual
acuity was more in closed globe than open globe
injuries.

Patients with better visual acuity at presentation had
better visual outcome. The final visual acuity usually
depends on the severity of traumatic ocular injury,
especially penetrating eye injury. This is consistent with
other studies, and is an important factor for visual
prognosis after injury's19.23,

Patients with posterior segment involvement in the study
group had poorer visual outcome. In the current series
12 eyes has poor vision because of retinal and optic
nerve involvement. This is consistent with other studies™
19

In addition to visual impairment, ocular injuries cause
psychosocial stress, and increased economic burden.
Work related injuries cause a huge amount of economic
burden to an estimated at 1 to 3 billion dollars
annually?*. Lack of use of protective devices and poor
implementation of safety norms in small scale industries
and unorganized sector is a major cause for these
injuries. In addition poor adherence to traffic rules and
use of alcohol is also a cause of poly trauma including
ocular injuries. There is a need to develop preventive
strategies including heath education of general
population to prevent visual impairment due to trauma.
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The current study is a hospital based study and
therefore has its limitations and bias. There is need for
multi centric study across Uttarakhand to assess the
risks factors and extent of impact of ocular trauma in
this region.

Conclusion:

Ocular injuries were common in young males. Most of
the ocular injuries occurred in road traffic accidents,
industries and among laborers. Consumption of alcohol
and no use of protective eye gear were identified as
risk factors for ocular injury. There is a need for strict
reinforcement of traffic rules and industrial safety
protocols. Individuals at risk need to be educated
regarding use of protective gear and there use be
emphasized. The preventive strategies should also be
more focused on these areas to reduce the incidence
of ocular injuries. Public education and awareness
programs regarding health seeking behavior for ocular
injuries need to be conducted for improved outcome of
ocularinjuries.
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