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Abstract

Aim of this study was to investigate the visual prognostic value of ocular trauma score (OTS)
in traumatic eye injuries. A hundred and fourteen patients with the ocular trauma, which were
underwent surgery between January 2008 and January 2012 at Firat University Hospital
Clinic of Ophthalmology, were included in the study. The medical records of the patients were
reviewed retrospectively. Similarly to the OTS study group, patients were divided into five
groups based on their visual acuity (no light perception (NLP), light perception / hand
movements (LP/HM), 1/200-19/200, 20/200-20/50, 20/40 and up) at the presentation. Ocular
trauma classification was made according to the Birmingham Eye Trauma Terminology
(BETT). The variables used in ocular trauma score (initial and final visual acuity, rupture,
endophthalmitis, perforation, retinal detachment, afferent pupillary defect) were evaluated for
each patient individually. A numerical value (raw number) was assigned to each of these
variables. Numerical values related to the OTS variables were converted into OTS categories
and the possible or expected visual outcome and prognosis were obtained. The percentages of
the eyes in each category in the OTS study were compared with those of the eyes in our study.
The average follow—up duration of patients was 10 months (range 5-12 months). The average
age of patients was 24,7+ 21,3 (1-86) years. Of the 27 (24%) were females and 87 (76%)
were males. When we compared the table of distribution of final visual acuities in all OTS
categories, in our group, NLP ratios were significantly lower in category 1 and 2 (p=0.0017,
p=0.00009, respectively), whereas LP/HM ratios in categories 1, 2 and 3were significantly
higher in our group than in the OTS study (p=0.00002, p=0.001, p=0.000001, respectively).
When we compared final visual acuities in each categories of our study and the OTS study, in
our study, 20/200 to 20/50 and 20/40 and over ratios in categories 2 and 3 were significantly
lower than those in the OTS study, (p=0.00003, p=0.003, p=0.000001, respectively). 20/200
to 20/50 ratio in category 4 in our group was significantly higher than that in the OTS group
(p=0.000001), whereas 20/40 and over ratio in category 4 in our study group was
significantly lower than that in the OTS group, (p=0.000001, respectively). Ocular trauma
scoring might provide information about visual outcomes of injury and categorical evaluation
of traumatic ocular injuries at initial examination.
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Introduction

Traumatic eye injury makes up 7% of the traumatic body injuries and it forms 10-15% of all
eye diseases [1,2]. Ocular trauma especially affects children and the working population and it
can cause loss of vision and the eye, and economic burden, and however, it is a preventable
public health problem. The economic burden of ocular injuries is considerably high amount.
According to the formal web page of United States Eye Injury Registry (USEIR), The
National Safety Council estimates that job-related eye trauma costs including medical and
hospital bills, workmen's compensation, and lost production time amount to $300 million
annually in USA.

In case of the development of using antibiotics and sutures in the field of ophthalmology and
the advances in microsurgical and vitreoretinal surgical techniques in recent years, the
management of ocular trauma is promising [3, 4]. However, a long-term and difficult process
starts for both the patient with ocular trauma and the physician, but the vision loss and

blindness cannot be completely prevented after the injury [3-5].

Ocular injuries are a cause of physical and psychological trauma for both patients and their
families. Patients and their families should concern very detailed about the visual prognosis,
or whether they will be become blind. It is very important for ophthalmologist to take the

right decisions and to provide information for patients and their families about the prognosis

[6].

Although there are many reported factors that determine the prognosis of ocular traumas,
none of them were standardized. Ocular Trauma Score (OTS) is developed by using more
than 2,500 cases of ocular trauma from USEIR Center. Scoring system is depends on five
anatomical characteristics (rupture, endophthalmitis, perforating injury, retinal detachment,
APD) and functional characteristics (initial visual acuity). It is possible to get scoring value
immediately after first evaluation or initial surgery [7, 8].

Aim of this study is to investigate the visual prognostic value of OTS in traumatic eye injury.
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Materials and Methods

A total of registered 114 patients that had surgery due to the ocular trauma between January
2008 and January 2012 at Firat University Hospital, Ophthalmology Clinic were studied.
Patients were analyzed retrospectively. All of the patients were examined for their age, sex,
time of their injury, cause of injury, hospital admission time, time of the surgery, type of the
trauma, the classification of the incision, visual acuity, final visual acuity, and pathologies
following the injury. Ocular trauma classification was made according to the Birmingham Eye
Trauma Terminology (BETT). The variables used in OTS (initial and final visual acuity,
rupture, endophthalmitis, perforation, retinal detachment, afferent pupillary defect) were
evaluated for each patient individually. A numerical value (raw number) was assigned to each
of these variables. Numerical values related to the OTS variables were converted into OTS
categories. In case of a specific variable was not present, its value was zero. Similarly to the
OTS study group, patients were divided into five groups based on their visual acuity (no light
perception, light perception / hand movements, 1/200-19/200, 20/200-20/50, 20/40 and up) at
the presentation. Then, the calculated raw scores were translated into OTS and the possible or
expected visual outcome and prognosis were obtained (Table 1) [7-9]. The percentages of the

eyes in each category in the OTS study were compared with those of the eyes in our study.
Results

Of 114 patients, 27 (24%) were females and 87 (76%) were males. The mean follow —up
duration of patients were 10 months (range 5-12 months). The average age of patients was
24,7+ 21,3 (range 1-86) years. Right and left eyes were involved in 48 (42%) and 66 (58%) of
patients, respectively. Blunt trauma in 64 of 114 cases (56%), 50 (44%) of them had tree
branch, glass, scissors, knife and other sharp objects injuries. Anatomical site of injuries are
56% corneal incision (64), 27% sclera (31), 17% corneoscleral (19) (Table 2). The visual
acuity was at the level of no light perception in ten eyes (7%), perception/hand movements in
58 eyes (41%), 1/200-19/200 in 12 eyes (8%), 20/200-20/50 in 19 eyes (13%), 20/40 and
above in 15 eyes (11%). Additional surgery was needed in 25 cases with cataract, 7 cases with
vitreous hemorrhage, and 5 cases with retinal detachment. The mean visual acuities at the

presentation and the final were given in Table 3.

The percentage of final visual acuity in each OTS categories in our study group is compared
with the OTS study group, and the results are demonstrated in Table 4. In Table 4, first
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column data represents the percentage of eyes in OTS study group, whereas second column

data with bold letters represents the percentage of eyes in our study group in each category.

When we compared the table of distribution of final visual acuities in all OTS categories, in
our group, no light perception (NLP) ratios were significantly lower in category 1 and 2
(p=0.0017, p=0.00009, respectively), whereas LP/HM ratios in categories 1, 2 and 3were
significantly higher in our group than in the OTS study (p=0.00002, p=0.001, p=0.000001,

respectively).

When we compared final visual acuities in each categories of our study and the OTS study, in
our study, 20/200 to 20/50 and 20/40 and over ratios in categories 2 and 3 were significantly
lower than those in the OTS study, (p=0.00003, p=0.003, p=0.000001, respectively). 20/200
to 20/50 ratio in category 4 in our group was significantly higher than that in the OTS group
(p=0.000001), whereas 20/40 and over ratio in category 4 in our study group was significantly
lower than that in the OTS group, (p=0.000001, respectively).

Table 1. Calculation of the Raw scoring

Variable Value of
Raw Score
Light perception/Hand 70
movements

20/200-20/50 90
B. Rupture -23
D. Perforating -14

F.APD -10
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Table 2. Wound Location

Wound Location Number of patients (%) n=114
Cornea+Sclera 19 (17%)

Table 3. Visual acuities of patients at the presentation and final

Visual acuity Presentation Final
(%) n=114 (%) n=114

Light Perception/Hand Movements | 58 (41%) 29 (20%)

20/200-20/50 19 (13%) 44(31%)

Discussion

Ocular trauma is one of the most common preventable causes of severe visual loss. There are
a number of reasons why ocular trauma should be considered as an important field of study in
ophthalmology. First, 30 to 40% of all eye injuries result in functional loss of vision. Second,
ocular trauma usually occurs as secondary to accidents in work places where key areas of
prevention can be identified. Third, because a number of ocular structures gets affected
because of ocular trauma, management proves to be difficult as sometimes different
ophthalmology subspecialties can get involved especially for surgical cases. Fourth, a
different approach is needed for pediatric ocular trauma patients because of risk of amblyopia

[3,4].
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Table 4. Comparison of final visual acuities and OTS categorical distributions between OTS
study and our series

Raw Light
Score OTS Number No Light Perception 20/40 and
Category | of Eyes Perception / Hand over

Interval Movements

22/100f

Bold letters indicate data of our study.
a; p=0.017, P: p=0.00002, ¢: p=0.00009, 4: p=0.001, ¢: p=0.00003, f: p=0.000001,

8: p=0.003

Long and difficult stage starts for the patient with ocular trauma and the physician, and
unfortunately the vision loss and blindness cannot be completely prevented after the injury [3-
5]. Patients and their families are most concerned about the visual prognosis. Because of that
reason it is very important to give them predictable information about the prognosis and

proper management of the problem [6].

There are a lot of prognostic factors used in determining prognosis of ocular trauma: 1) age,
2) sex, 3) cause of injury, 4) endophthalmitis, 5) location of wound, the length and the size of
the wound, 6) tissue prolapsed, 7) vitreous hemorrhage, 8) the number of surgeries that has
been done, 9) facial fractures, 10) the time of vitrectomy, 11) hyphema, 12) muscle adhesion
proximity, 13) use of prophylactic antibiotics, 14) place of intraocular foreign object and its
structure, 15) initial visual acuity, 16) involvement of right and left eye, 17) lens damage, 18)
perforating injury, etc. [1, 3, 5, 7, 11, 12]. Even though some studies demonstrate that some of
these variables have prognostic value, but some studies show that some of these variables do

not have prognostic values.
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Instead of this conflicting information, an ocular trauma scoring system to be a more reliable
and convenient prognostic method has been developed. This scoring system was developed by
USEIR on more than 2,500 cases of ocular trauma. Based on this scoring system which is
called the Ocular Trauma Score (OTS), patients may have a prediction concerning their visual
acuity about 6 months later. High OTS and high initial visual acuity indicates that final visual
acuity will be better.

Ocular trauma score is currently seen as an ideal system to predict to prognosis because of the
known and used characteristics of the system, the prognostic values being qualitative not
quantitative, the values that are obtained being simple variables and possible to calculate, and
the system being repeatable and reliable [13]. OTS is similar prognostic system to APGAR
score that is used in children. The system is based on five anatomical characteristics (rupture,
endophthalmitis, perforating injury, retinal detachment, APD) and one functional
characteristic (initial visual acuity). Scoring value is possible to obtain from initial evaluation
or immediately after initial surgery and it gives us valuable information about prognosis [7,
8].

In a retrospective study of 114 patients who presented with open-globe injuries, Unver et al
reported that OTS can give valuable information about prognostic evaluation and that OTS
showed positive correlation with final visual acuity [14].

Uysal et al evaluated the prognostic value of the OTS in 61children with open-globe injuries
in a retrospective, interventional case study. They reported that the OTS provides reliable

prognostic information in children with open-globe injuries [15].

Cao et al. conducted a research on 3644 patients who admitted to hospital due to ocular
trauma. In this comprehensive retrospective study OTS was used for visual prognostic
evaluation and in they reported that The OTS correlated with the final visual acuity of patients
[16].

Sobaci et al have previously investigated the prognostic value of OTS in patients without any
patient in 5th category with deadly weapon-related open globe injuries. They reported that
final visual acuities in OTS categories including 1st, 2nd, 3rd and 4th categories were similar
to those in the OTS study group, except for LP/HM in category 2 (53% vs. 26%). They
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concluded that OTS calculated at initial examination might provide prognostic information in
this eye trauma population [17].

In another study, Ozec at al evaluated the calculated OTS from 125 patients and they
observed that OTS was compatible with final visual acuity 1 year after the surgery [18].In our
study, the medical files of patients, that they were admitted to hospital and had surgery due to
the ocular trauma, were retrospectively checked and the prognostic value of OTS was
investigated. At the time of admission, the patients with high acuity are observed to have
higher OTS values. In our study group, NLP ratios were significantly lower in category 1 and
2, whereas LP/HM ratios in categories 1, 2 and 3 were significantly higher in our group than
in the OTS study group. 20/200 to 20/50 and 20/40 and over ratios in categories 2 and 3 were
significantly lower than those in the OTS study. 20/200 to 20/50 ratio in category 4 in our
group was significantly higher than that in the OTS study group, whereas 20/40 and over ratio
in category 4 in our study group was significantly lower than that in the OTS study group.
These results may be due to that most patients have severe and delayed ocular injuries
because our hospital is tertiary referral center for life region and that enucleated eyes were

excluded from study.

Prediction of final visual acuity has great importance for the patient with traumatic ocular
injury, his/her parents and managing ophthalmologist. The OTS uses a limited number of
variables which can be determined at the time of the initial examination to predict the final
functional outcome up to 70-80% within one visual category shortly after traumatic ocular

injury.
Conclusion

The ocular trauma scoring system is a useful system for both ophthalmologist and patients to
provide information about results of injury and prognosis. High values in OTS provide us
quantitative data which indicates better prognosis. However further studies including large
case numbers similar to those of OTS are needed to use this scoring system worldwide for

visual prognostic evaluation of traumatic eye injury.
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