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ABSTRACT 

Objective: To predict the severity and visual outcomes following treatment in patients sustaining eye trauma 
using ocular trauma scale. 
Study Design: Retrospective case series. 
Place and Duration of Study: Armed Forces Institute of Ophthalmology Rawalpindi, from Jan 2015 to Jan 2017. 
Methodology: A total of 50 patients with eye trauma were included. Injuries were classified according to 
„Birmingham Eye Trauma Terminology System‟. „Ocular trauma scale‟ was used to predict the visual outcome. 
We analyzed the data by using Statistical Package for Social Sciences version 22. 
Results: Patients‟ mean age was 30 ± 5.632 years. Forty-nine (98%) had open globe injury and 01 (2%) had closed 
globe injury. Primary & secondary repair was performed and pars plana vitrectomy in 28 (56%), patients was 
most commonly performed procedure. Based on best-corrected visual acuity vision of 4 (8%) patients significantly 
improved. Twenty (40%) were bilaterally blind while 16 (32%) were unilaterally blind in right eye and 10 (20%) 
were blind in left eye. 
Conclusion: Open globe injuries of grade IV and V on Ocular trauma scale were found to be severe with the worst 
visual and anatomical outcomes. Use of protective eye equipment in high-risk individuals including welders, and 
sportsmen etc would have an invaluable role in reducing the incidence of ocular trauma and its severity. 
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INTRODUCTION 

Ocular trauma is an ophthalmic emergency, 
which can lead to various tissue injuries inclu-
ding; lesions of the globe, optic nerve damage 
and adnexal lesions1. Optic trauma can cause inj-
uries which may range from superficial to severe 
damage and it is leading cause of visual impair-
ment second only to cataract2. Ocular injuries can 
be broadly categorized into two main types; mec-
hanical trauma and chemical injuries. Mechanical 
trauma can further be classified into blunt trau-
ma, penetrating injuries and intraocular foreign 
bodies3. Eye ball injuries are very common and 
thus require further classification. Globe injuries 
can be eitherclosed or open. Blunt trauma usually 
causes closed globe injuries in which corneosc-
leral envelope remains intact, whereas a full 

thickness wound of the corneoscleral wall of the 
globe is involved in open globe injuries3. The 
most common vision limiting complications of 
ocular trauma is traumatic cataract formation4.  

Ocular losses can be embarrassing and 
emotionally torturous to the bearer as it results in 
great functional loss as well as aesthetic aspects 
to it as it involves the face. All over the world, 
trauma to the eye is one of the commonest causes 
of unilateral blindness andimparts a major bur-
den on the health care system. The setting of ocu-
lar trauma occurs most commonly at the work-
place and mostlyroad traffic accidents are beco-
ming the cause these days. However, domestic 
and military eye trauma is probably under-repor-
ted5. Gender differences persist with males more 
likely to have an injury as compared to females6.  

Ocular trauma is responsible for severe mor-
bidity and decreased quality of life, two determi-
nant factors in poor prognosis of visual outcomes 
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are delay in seeking healthcare and open globe 
injuries7.  

Earlier, eye trauma was prevalent among 
children but recently it is has become an increas-
ingly important cause of blindness in adultsas 
well. Worldwide, there are 19 million cases of 
unilateral visual impairment and 2.3 million cases 
of bilateral visual loss while 1.6 million people 
are legally blind from eye injuries because of 
trauma8. In general population the common cau-
ses ofeye injuries include contusions/abrasions 
(44.4%), foreign bodies (30.8%) and burns (10.2%) 
encountered in the home, public places and 
industrial sites9. 

Interestingly, eyes cover only 0.1% of body 
surface area yet the ocular morbidity is exponen-
tiallygreater than proportional representation of 
ocular surface area10.  

Armed Forces Institute of Ophthalmology 
(AFIO), being a specialized center for eye disea-
ses, received all the complicated cases of ocular 
injuries for further management including pri-
mary, secondary repair and visual rehabilitation. 
The rationale of this study was to use of ocular 
trauma scale (OTS) to predict the severity and 
visual outcomes following treatment in patients 
sustaining ocular trauma. 

METHODOLOGY 

A total of 448 cases of ocular trauma repor-
ted to our hospital since Jan 2015 to  Jan 2017. 
This was a retrospective case series of 50 patients 
with ocular trauma sustained some sort of open/ 
closed globe ocular trauma and subsequently 
managed at Armed Forces Institute of Ophthal-
mology (AFIO), Rawalpindi. Study period was of 
two-year from 1st January 2015 to 1st January 2017. 
Consecutive sampling technique was used. Docu-
ments of patients managed at this hospital and 
who were currently undergoing visual rehabili-
tation for eye injurie at visual rehabilitation 
center were assessed in retrospect. Armed Forces 
Institute of Ophthalmology (AFIO), Rawalpindi 
is a specialized center for patient with eye disea-
ses. Hard copies of patients‟ documents were 
retrieved from the hospital‟s stat office with the 

help of clerical and medical staff. Data was 
retrieved and endorsed on a proforma by single 
investigator including age, gender, marital status, 
visual acuity at presentation, RAPD, primary 
repair, Secondary repair, Best Corrected Visual 
Acuity (BCVA) and type of injury and complica-
tions. „WHO Classification of Visual Impairment‟ 
was used to classify the visual loss at presenta-
tion while the ocular injuries were classified 
according to „Birmingham Eye Trauma Termino-
logy System (BETTS)‟. „OTS‟ was used to assess 
the clinical presentation, severity of trauma and 
predicted the visual outcome following treat-
ment. Those patients  who sustained the trauma 
but survived and who were undergoing rehabi-
litation therapy at „Visual Rehabilitation Centre 
AFIO, Rawalpindi‟ were included in this study. 
Patients who expired within 3 months post eye 
trauma or who were suffering from any other 
major comorbid condition, were excluded from 
the study. Informed verbal consent was taken 
from all the patients. Institutional review board 
and hospital ethics review committee approved 
this study and confidentiality of patients‟ data 
was maintained at all levels. The data was analy-
zed using the Statistical Package for Social Scien-
ces version 22. Stratification of data in different 
age groups, eyes involved, type of injury, cause 
of injury was done. Actual visual outcome and 
ocular trauma scale score was compared.  

RESULTS 

The most common age to encounter combat 
ocular injuries was 28 years (n=7). The age of the 
patients ranged from 22 to 43 years (range 21 
years) with the mean age being 30 ± 5.632 years. 
Bilateral involvement of the eyes was most com-
mon, involving 28 (56%) cases followed by unila-
teral involvement of right eye 14 (28%) and left 
eye 08 (16%). 

Forty nine (98%) of the injuries were open 
globe injuries whereas only 1 (2%) was close 
globe injury.  

On the Open Globe Injury Classification 
(table-II), intraocular foreign body 38 (76%) was 
the most common diagnosis followed by pene-
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trating injury 6 (12%). Most injuries were Grade-
IV closely followed by Grade-III injuries. In 42 
patients with open globe injury, relative afferent 
pupillary defect (pupil) was negative “OTS” 
(table-III) showed that the most frequently en-
countered injuries were Grade II and Grade III.  

Further management was done at AFIO 
including primary repair, medical management 
and secondary repair including various compli-
cated surgical procedures like pars plana vitrecto-
my in 28 (56%) in the patients who were expected 
to have some visual potential in their eyes. Con-
versely, eighteen patients (36%) who got irrepar-
able trauma to the globe underwent enucleation. 

Nine patients (18%) developed traumatic cataract 
and underwent cataract extraction with intra-
ocular lens (IOL) implantation. 

Unfortunately, 20 patients remained bilate-
rally blind at the end of the study period owing 
to massive irreparable ocular trauma to both 
eyes. Twenty-six patients were unilaterally blind 
out of which 16 were affected on the right side 
and 10 on the left side. Some of them retained 
good vision in the other eye allowing them to 
maintain independent living. On the other side, 
four patients (8%) showed significant improve-
ment in best-corrected visual acuity.  

Visual rehabilitation was done in 32 (64%) 
patients who were legally blind. Out of these        
21 (45.7%), patients had some form of ocular 
complications. 

DISCUSSION 

Ocular trauma in has a devastating effect on 
the life of the affected individual. Generally, it 
results in poor visual and anatomical outcomes 
despite optimal management. Ocular trauma         
in the domestic and civil setting has been well 
studied and documented. However, injuries sus-
tained in the field are also an important cause of 
ocular trauma that have been under estimated 
and under reported. In the freedom war, in the 
time period between 2002 to 2007 of all the per-
sonals evacuated due to serious injuries 13% were 
due to ocular injuries11. 

In all genders and age groups, ocular trauma 
is an important but preventable health problem12. 
The most common and debilitating injuries repor-
ted in our study were open globe injuries. Almost 
all the ocular injuries were preventable and     
had devastating morbidity. In our study 100% of 

Table-III: Ocular trauma scale. 
Ocular Trauma 
Scale Grades 

Right eye (%) Left eye (%) 

1 7 (14) 5 (10) 

2 21 (42) 19 (38) 

3 12 (24) 10 (20) 

4 1 (2) 2 (4) 

5 9 (18) 14 (28) 

 

Table-I: Stratification of nature of injury across 
patient’s age, side involved and underlying cause.  

Characteristic 
Open Globe 

Injuries (n=49) 
Closed Globe 
injuries (n=1) 

Age Groups 

20-31 years 28 (57.14%) 1 (100%) 

32-43 years 21 (42.85%) - 
Side 

Right 14 (28.57%) - 

Left 8 (16.32%) - 

Bilateral 27 (55.10%) 1 (100%) 
Table-II: Open globe injury classification. 
Open Globe Injury 
Classification  

Study Participant 
n=49 

Type 

Rupture - 

Penetrating 6 (12.24%) 

Intraocular Foreign Body 38 (77.55%) 

Perforating - 

Mixed 5 (10.20%) 
Grade 

≥20/40 4 (8.16%) 

20/50 - 20/100 5(10.20%) 

19/100 - 5/200 17(34.69%) 

4/200 - light perception 22(44.89%) 

No perception of light 1(2.04%) 
Pupil (RAPD) 

Positive 7(14.28%) 

Negative 42(85.71%) 
Zone 

I 27(55.10%) 

II 17(34.69%) 

III 5(10.20%) 
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injured were males and 78% suffered from a blast 
Injury whereas Weichel et al conducted a study, 
in which he reported 80% who suffered were ma-
les13. In another Finnish study, superficial foreign 
bodies (33%) were the most common causes of 
eye trauma, followed by injury due to body parts 
(13%), chemicals (13%) and injuries sustained 
because of sports equipment (10%)14. 

Furthermore, in the cases reported in our 
study, greater than 70% had visual acuity <6/60 
as compared to 27% in a study conducted in the 
United States15. Similarly, in a Chinese study 
visual acuity remained poor in only 24% of the 
cases. In our study most of the cases had grade I -
III injuries according to OTS. The patients who 
sustained Grade IV-V on their first visit according 
to OTS had worst anatomical and functional out-
come at 6 months post-treatement despite, visual 
rehabilition, thus, reiterating the fact that OTS is a 
useful tool in predicting the severity of eye inju-
ries and visual outcomes following treatement16. 
Results of our study are consistent with a similar 
national study conducted in Pesha-war where 
66% of injuries were OTS grade 1-317. 

Among the Indian population, Shashikala et 
al observed that the most frequently encountered 
age group was 20-30 years of age. In the Iraq war, 
Weichel et al observed the same trend where the 
mean age was 25 ± 7 years with a male predomi-
nance of (96.0%)4. Our results are also in line with 
these findings. 

We performed the primary repair at specia-
lized facility like Royal army of UK where pri-
mary repair is delayed until optimal facilities are 
available. This has resulted in great outcomes 
achieved in visual restoration where vision imp-
roved significantly in 8% of the patients with 
severe ocular trauma18. 

The incident of ocular injuries in the Ameri-
can Civil War was only 0.5% which raised to 9% 
in the Vietnam conflict. On the other hand, these 
injuries can be readily avoided, provided correct 
eye protection is worn. Unfortunately there is 
lack of awareness in this regard and most people 
are reluctant to wear eye gear as it may lead upto 

25% reduction in visual field with current tech-
nology19. The actual data on the proportion of 
people using personal protective equipment at 
the time of injury is not available with us. How-
ever, it is well established that the use of protec-
tive eyeglasses for high risk groups including 
soldiers (balistic eye protection), welders (Face-
Shields), sportsmen & wall-painters (Glasses) can 
reduce serious visual impairment. Roger et al, 
found reduction in eye injuries from 26% to          
17% by the use of eye protection equipment20. In 
a study conducted on military personnel in the 
Lebanon war no soldier suffered from eye injury 
who had ballistic eye protection worn properly at 
the time of trauma21; reemphasizing the invalu-
able role of eye protection in preservation of 
visual function and eye anatomy. 
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CONCLUSION 

Open globe injuries of grade IV and V on 
Ocular trauma scale were found to be severe with 
the worst visual and anatomical outcomes. Use of 
protective eye equipement in high-risk indivi-
duals including welders, and sportsmen etc 
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would have an invaluable role in reducing the 
incidence of ocular trauma and its severity.  
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