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OTS as a Prognostic Tool in Open Globe Injuries for the assessment of Final 
Visual Acuity

Abstract

Rationale: The objective of this study is to evaluate the significance of ocular trauma score (OTS) in estimating the final visual 
acuity in patients suffering from open globe injuries.

Material and Methods: Prospective observational study was done on 94 patients troubled with open globe injuries. Variables 
like pre-op visual acuity, associated endophthalmitis, relative afferent pupillary defect, type of injury, globe rupture, retinal de-
tachment were used to assign ocular trauma score (OTS) to each patient, primary repair was done. According to ocular trauma 
score, visual acuity at six-month post-op follow up was done and compared with the predicted visual outcome.

Results: Males had a higher percentage of patients. Average age was less than 10 years. After analysis, visual acuity at the 
time of presentation, endophthalmitis, perforating injury, globe rupture, retinal detachment, relative afferent pupillary defect 
appeared to be associated with worse final visual acuity. The final visual acuity was comparable with the predicted values ac-
cording to ocular trauma score. 

Conclusion: OTS assists as a very useful tool in forecasting the final visual acuity in patients with open globe injuries and can 
help in management and counseling of the patient and his family.

Introduction
The prevalence of open globe injuries following trauma in both 
rural and urban areas is quite high and presents with a huge 
responsibility over the ophthalmologists to manage and deal 
with such cases. Following an ocular trauma, it is of upmost 
importance that the ophthalmologist and the patient can com-
prehend the extent of damage and therefore, predict the visual 
outcome before all the treatment measures have been taken so 
that proper counseling of the patient and his family can be done 
regarding the prognosis and the most appropriate treatment and 
rehabilitation plan can be devised.

Many factors influence the final visual acuity in patients with 
open globe injuries like extensive intraocular injuries involv-
ing larger areas are related with poor visual outcomes and more 
post-operative complications [1]. Presence of relative afferent 
papillary imperfection at the time of presentation [2], retinal de-
tachment [3], poor visual acuity at the time of appearance [4,7] 
have also been associated with decreased final visual acuity. 
Similarly, traumatic cataract has been found a very significant 
vision-limiting factor in all types of open-globe injuries. [5] 
Along with post traumatic endophthalmitis [6] which signifi-
cantly reduces the chances of visual rehabilitation after open 

globe injuries. Due to variation in the type of ocular trauma and 
a vast range of factors that influence the final visual outcome, it 
is a huge challenge for the ophthalmologist to predict the final 
visual outcome.

Many systems have been introduced in the past which tried 
to incorporate all the factors persuading the final visual result 
in such patients. Our study is based on assessing the impor-
tance of ocular trauma score (OTS) in predicting the final vi-
sual acuity in our patients with open globe injuries. OTS has 
incorporated the most significant variables affecting the visual 
outcome and given each variable a numerical value. The sum 
of the numbers belongs to a specific OTS group from which the 
predicted final visual acuity can be estimated.

Material and Methods
After approval from the hospital administration, prospective 
observational study of 94 patients who presented to OPD of 
eye unit two in mayo hospital between first January 2020 to 
first June 2020 with open globe injuries was done. Patients 
with previous ocular injuries, with pre-existing chronic ocular 
diseases e.g., glaucoma, retinopathy, patients with past ocu-
lar surgeries, patients with less than four months of follow up 
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were excluded from the study. Proper history of every patient 
was taken including the age, time between onset of injury and 
presentation to the hospital, mode of injury, previous ocular 
injuries or surgeries or any ocular pathology. Thorough exami-
nation was done to find the initial visual acuity, extent of inju-
ry, relative afferent papillary defect, associated hyphemia, iris 
prolapse, endophthalmitis, globe rupture, retinal detachment, 
along with the rest of ocular examination. These findings were 
utilized via a numerical number to assign ocular trauma score 
to each patient and categorize it into one of the five OTS cat-
egories which predict the final visual acuity after six months. 
Primary repair was done. Follow up was done after one week, 
one month and six months and best corrected visual acuity, 
status of the wound, retinal status, intraocular pressure were 
specially noted along with the rest of examination. Data was 
statistically analyzed using SPSS-13. The final visual acuity of 
patients was compared with the projected values of OTS score 
(Table 2).

Results
In this research, total of 94 patients with ocular trauma were 
included (69.1% males; 30.9% females). All of these presented 
with uniocular trauma either penetrating (91.46%) or perforat-
ing (8.51%). Presenting patients had the following age ranges 
with maximum lying in range <10years (43.6%) (Figure1).

Figure 1: Age Distribution.
At the time of presentation, 2 eyes were NPL (2.12%), while 
the visual acuity of remaining is given below in 

Table 1:

Visual acuity at time of 
presentation

No. of patients (% age)

NPL 2 (2.12%)
LP/HM 33 (35.10%)
1/200-19/200 36 (38.3%)
20/200-20/50 14 (14.89%)
≥20/40 9 (9.57%)

Table 2:  OTS calculation and probability of visual outcome.

Complications developed in 44.68% of the patients (42/94). 
These included Traumatic cataract (16/42), Globe rupture 
(8/42), Retinal detachment (8/42), Afferent papillary defect 
(7/42) and Endophthalmitis (3/42). All the observed complica-
tions were helpful in evaluating the OTS and Six month follow 
up showed the final visual acuity which was compared with the 
expected visual outcome according to OTS study.

Initial vision 
NPL

Raw 
point

Subtract for each diag-
nosis

Raw 
points

NPL 60 Rupture -23
LP/HM 70 Endophthalmitis -17
1/200-19/200 80 Perforating injury -14
20/200-20/50 90 Retinal detachment -11
≥20/40 100 Afferent papillary defect -10

Probability of visual outcome
Raw 
score

OTS 
category

NPL 
(%)

L P /
HM 
(%)

1/200-
19/200 
(%)

20/200-
20/50 
(%)

≥20/40 
(%)

0-44 1 74 15 7 3 1
45-65 2 27 26 18 15 15
66-80 3 2 11 15 31 41
81-91 4 1 2 3 22 73
92-100 5 0 1 1 2 94

Most of our patients fell in category two and three of OTS 
(86%). Presenting visual acuity of 1/200-19/200 was seen in 
most of the patients (38.3%). Final best adjusted visual acu-
ity of >20/40 was achieved in 25 (26%) of the patients while 
45(47.8%) patients in general had reached best corrected final 
visual acuity of 20/200-20/50 after six months. Overall, results 
of most of our patients were comparable with the results of 
OTS study except for OTS category four in which 1 patient 
(50%) developed final visual acuity of 20/200- 20/50 as op-
posed to 22% predicted by the OTS study. Overall, there is 
significant improvement in best corrected visual acuity of our 
patients.

Table 3: Final visual outcome in our study in comparison with 
OTS study.

Raw OTS 
score

OTS category
No. of 
eyes

Final Visual acuity
NLP LP/HM 1/200-19/200 20/200-20/50 ≥20/40
Study/OT 
s n, %/%

Study/OT 
s n, %/%

Study/OT 
s n, %/%

Study/OT 
s n, %/%

Study/OT 
s n, %/%

0-44 1 10 7,70/74 2,20/15 1,10/7 0, 0/3 0, 0/1
45-65 2 31 9,29/27 8, 25/26 6, 20/18 4, 13/15 4, 13/15
66-80 3 50 1,2/2 7, 14/11 8, 16/15 15, 30/31 19, 38/41
81-91 4 2 0,0/1 0,0/2 0,0/3 1,50/22 1,50/73
92-100 5 1 0,0/0 0,0/1 0,0/1 0,0/2 1, 100/94
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Discussion
OTS is a very effective tool in assessing visual potential in pa-
tients with the open globe injuries [8]. It helps in predicting the 
final visual acuity of the patient which is useful in guiding the 
patient and his family. Yaprak Banu in her research confirmed 
the significance of OTS in evaluating the visual potential of 
patients with open globe injuries [9] Kalla A Gervasio et al in 
his retrospective study emphasized the significance of initial 
visual acuity along with OTS as predictor of final visual acuity 
in patients with combined facial fracture and open globe injury 
[10]. 

Rupesh agarwal et al. concludes that preoperative visual acu-
ity, traumatic cataract, mode of injury, hyphaema, vitreous 
loss, vitreous hemorrhage, relative afferent papillary defect are 
important factors in foreseeing the final visual acuity in pa-
tients with open globe injury. He also stated OTS as a viable 
analytical tool. In our study 69.1% patients were male indicat-
ing the association of outdoor activities with open globe inju-
ries. Vasu et al in his study found that 95% of his patients were 
males [12]. Many factors show significant relationship with 
final visual outcome. Factors that are most relevant include 
age of the patient, relative afferent papillary defect, presence of 
intra ocular foreign body, endophthalmitis, hyphema, vitreous 
haemorrhage, retinal detachment [11,13,14]. 

Similarly, Erdurman FC et al in their research established 
strong association between presenting visual acuity of worse 
than 5/200 and poor visual outcome [15]. In our study the ini-
tial visual acuity appears to be the main feature associated with 
poor final visual acuity. 

The results that we achieved after six month follow up were 
similar to the results predicted by OTS with very great sensitiv-
ity and specificity. Due to the incorporation of factors in OTS 
that influence the visual potential in patients with open globe 
injuries it appears to be a very effective method in evaluating 
the visual outcome in patients with open globe injuries.

Conclusion
OTS score proves to be a very helpful criteria for evaluating 
the final visual outcome in patients with open globe injuries 
and hence counsel the patient and his family regarding the vi-
sual potential and lifestyle modification that should be done for 
the betterment of patient.

Limitations: Sample size contained limited number of pa-
tients in OTS category four and five therefore the association 
of variables with final visual outcome could not be assessed 
with certainty.
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