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Evaluation of Ocular Trauma Score in Open Globe Injuries
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ABSTRACT
Purpose: To evaluate the epidemiological characteristics and ocular trauma scores (OTSs) of open globe injuries and to determine other factors
that may affect OTS.
Materials and Methods: Patients who were diagnosed with open eye injuries, treated and followed up between July 2018 and July 2020 were
retrospectively evaluated. The demographic features, injury type, initial and final visual acuity (Snellen chart), ophthalmoscopic examinations,
hospitalization days and number of operations were recorded. OTSs were determined as described by Kuhn et al. in 2002.
Results: Forty-two patients, 12 of whom were female (28.6%), were included in the study. The mean age of the patients was 42.9 ± 19.4
(7-90). While the best corrected visual acuity of the patients at presentation was 0.038 ± 0.13 (Snellen line), it was evaluated as 0.37 ± 0.39
(Snellen line) at the final examination. When compared with the OTS study group, statistically significant differences were found in final VA.
A statistically significant difference was found in the light perception (LP) (-) and 1/200-19/200 VA subgroups in Category 1 (p <0.001). In
Category 2 only the final VA between 1/200-19/200 was insignificant. In Category 3 the final VA of 68% patients was 20/40, or better; and
16% of the patients was between 20/200-20/40. Also, none of our patients had LP or hand motion (0%) at the end. All three values in Category
3 were statistically significantly different, either. The OTS was lower in eyes with iris damage (such as those with iris sphincter rupture,
iridodialysis or iris defect) and in eyes with vitreous loss.
Conclusion: OTS provides prognostic information after ocular trauma and is reliable and applicable in the management of open globe injuries.
It is open for improvement by adding different parameters. Other factors, such as iris damage and vitreous loss, that may negatively affect final
visual acuity have to be considered in the rearrangement of OTS.
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INTRODUCTION
Ocular trauma is one of the most important causes of low
vision and blindness, especially in developing countries; it
negatively affects an individual’s health and social life due
to the long treatment process and irreversible vision loss1.
According to the US data, approximately 2.5 million new
eye injuries—and as a result approximately 50,000 cases of
blindness—are encountered each year2. The insufficiency
of epidemiological studies in developing countries delays
the reveal of etiological factors and planning for prevention
programs, thus further increasing the frequency of cases.
The Birmingham Classification (Birmingham Eye Trauma
Terminology-BETT) is a comprehensive system that
describes and classifies any type of trauma involving the
eyeball3. In this system, traumas are divided into two
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subgroups: closed and open globe injuries. While open
globe injury describes situations in which the integrity
of the eyeball is impaired, the integrity of the eyeball is
preserved in a closed globe injury due to blunt trauma.
In contrast, the Ocular Trauma Score (OTS) is a trauma
scoring system defined by Kuhn et al. in 2002 and aims to
predict the final vision level based on the patient's initial
findings4.
Ocular Trauma Score is a scoring system that tries to predict
the patient's possible final visual acuity based on some
criteria after trauma. While the method gives a predictive
value according to the initial examination criteria, it has
been evaluated in retrospective case series for patients
with different type of open globe injuries such as fatal
weapons or fireworks exposure5, 6. Our aim in this study
is to evaluate the epidemiological characteristics of open
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globe injuries and ocular trauma scores and to determine
the effect of other factors on OTS.
MATERIALS AND METHODS
The data of the patients who were diagnosed with open
globe injuries, treated and followed-up between July 2018
and July 2020 were retrospectively evaluated. Approval
was obtained for this study by the SDU Faculty of Medicine
Clinical Research Ethics Committee (25.09.2020-20 /
282), and this study was conducted in accordance with the
Helsinki Declaration 2008 principles.
The demographic data of the patients, as well as the injury
type, cause of injury, initial and final visual acuity (VA)
with Snellen chart, examination findings, hospitalization
days and number of operations, were recorded. Ocular
Trauma Scores of the patients were determined by
calculating the sum of the scores given to six different
parameters (initial VA, presence of rupture, presence of
endophthalmitis, presence of perforating injury, presence
of retinal detachment and presence of afferent pupil defect)
at the first examination, as shown in Table 1. Similar to the
OTS study group, VA was divided into five categories (15) in our study. Other factors that could affect OTS such as
hospitalization time, number of surgeries, precense of iris
damage, vitreous loss, high intraocular pressure, vitreous
hemorrhage and hyphema were evaluated.
The SPSS 20.0 (IBM Corp. USA) statistical analysis
program was used for statistical evaluation. Whether
the values conformed to the normal distribution was
determined by the Shapiro-Wilks test. A summary of data
is shown as mean ± standard deviation (SD). Chi-square
test was used for comparison of categorical distributions
of final visual acuities and OTS scores between OTS
study and our series. Mann-Whitney U test was performed
for the comparison of final visual acuities between the
patients with and without hyphema, iris damage, vitreous
haemorrhage and vitreous loss. The relationship between
Table 1: Ocular Trauma Score.
Variables
1. Initial visual acuity
No light perception
Light perception/hand motion
1/200-19/200
20/200-20/50
≥20/40
2. Rupture
3. Endophthalmitis
4. Perforating Injury
5. Retinal Detachment
6. Afferent Pupillary Defect
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Raw Points
60
70
80
90
100
-23
-17
-14
-11
-10

different variables and the final VA was analyzed using
Spearman’s rho correlation analysis. p-value < 0.05 was
considered statistically significant.
RESULTS
The study was carried out as an epidemiological
retrospective case review covering Isparta and the
surrounding zone. Forty-two patients, 12 of whom were
female (28.6%), were included in the study. The mean age
of the patients was 42.9 ± 19.4 (7-90) years. The mean
follow-up time was 15.5 ±4.6 (7-24) months. The patients'
best corrected visual acuity (BCVA) at presentation was
0.038 ± 0.13 (Snellen line), while BCVA was 0.37 ±
0.39 (Snellen line) at the final examination. The mean
hospitalization time was 7.45 ± 5.3 days, and the patients
had an average of 1.86 ± 1.0 operations. According to their
frequency, the factors causing the injuries were wood,
metal parts (nails, iron, welding dust, etc.), glass and stone
fragments, respectively. Rarely, blunt objects and rose
thorns, as roses are widely planted in our city, were also
factors of trauma. The demographic characteristics of the
cases are summarized in Table 2.
In our study, the final VA in the OTS categories is
summarized in Table 3 together with the OTS study group.
When compared with the OTS study, statistically significant
differences were found in final VA. A statistically significant
difference was found in the light perception (LP) (-) and
1/200-19/200 VA subgroups in Category 1 (p <0.001). In
Category 2 only the final VA between 1/200-19/200 was
insignificant. In Category 3 the final VA of 68% patients
was 20/40, or better; and 16% of the patients was between
20/200-20/40. Also, none of our patients had LP or hand
motion (0%) at the end. All three values in Category 3 were
statistically significantly different, either (p=0.002).
Table 2: Demographic and etiological charactersitics of
the patients.
42.9 ± 19.4 (7-90)
Age (year)
12/30
Sex (F/M)
0.038 ± 0.13
Initial visual acuity(SL)
0.37 ± 0.39
Final visual acuity(SL)
7.45 ± 5.3
Hospitalization(days)
1.86 ± 1.0
Num. of Operation
Etiology
12 (%27,9)
Wood
12 (%27.9)
Metal
6 (%14.0)
Glass
6 (%14.0)
Stone
3 (%7)
Blunt objects
3 (%7)
Rose thorn
F: Female, M: Male, SL: Snellen Line.
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Table 3: Comparison of Final Visual Acuities and OTS Categorical Distributions Between OTS Study and Our Series.
OTS Points
LP(-)
LP(+)/HM
1-200/19-200
20-200/20-50
≥20-40
&Category
A/A’(%)
A/A’(%)
A/A’(%)
A/A’(%)
A/A’ (%)
0-44 1
74/51*
15/14
7/33*
3/5
1/2
45-65 2

27/8*

26/8*

18/16

15/24*

15/44*

66-80 3

0/0

11/0*

15/16

31/16*

41/68*

81-91 4

0/0

2/0

3/0

22/25

73/75

92-100 5

0/0

0/0

0/0

5/0

94/100

A: OTS study results and A’: our study results. LP: Light Perception, HM: Hand Motion, Statistically significant (p<0.05)
*

An increase in the days of hospitalization showed a
statistically significant negative correlation with final VA
(p=0.01, r= - 0.379). Although the number of operations
was similar to hospitalization time, the difference was not
statistically significant. (p=0.31, r= - 0.160) Other factors
accompanying trauma, such as presence of hyphema, iris
damage, high intraocular pressure, vitreous haemorrhage
and vitreous loss, which are thought to affect the OTS
score, were also examined. Ocular Trauma Score was
significantly lower in eyes with iris damage (such as iris
sphincter rupture, iridodialysis or iris defect) and in eyes
with vitreous loss (p<0.001).
DISCUSSION
When the results of our study were compared with the
results of the OTS study, which aimed to predict final VA in
the first application, better results were obtained especially
in Categories 2 and 3. The hospitalization time and the
number of operations performed showed a significant
negative correlation with final VA. Other factors that
appeared to have an effect on patient OTS were iris damage
and vitreous loss at presentation.
Ocular Trauma Score has been investigated in many
previous studies. Open globe injuries7-10, closed globe
injuries11, 12 and intraocular foreign bodies13, 14 were
evaluated in terms of OTS, and the reliability of the system
in different injury types was assessed. While Unver et
al. emphasized in their study on 114 patients with open
globe injuries that OTS is an appropriate predictive
system, Serdarevic showed that OTS can be applied with
high sensitivity in closed globe injuries15, 16. In another
study, Guven reported that OTS can be used with 68%
accuracy, especially in Categories 4 and 5, in injuries with
intraocular foreign body.14Although OTS is a formularized
estimation method that is still actively used, its prognostic
value in predicting final visual acuity is controversial. It
has been shown in the study conducted by Morgan et al.,
in which OTS and paediatric OTS were evaluated, there
was an underestimation in final visual acuity in more than

one category17. Similarly, Brundgridge et al. emphasized
the difficulty of detecting retinal detachment in the initial
examination, that diminishes the effective scoring after
open globe injury18. Our study also showed similarities with
the literature with results compatible with OTS, especially
in the upper categories. Final visual acuities were found to
be statistically higher than OTS, especially in Categories
2 and 3. This situation suggests that other factors may be
effective in the calculation of OTS, especially in serious
injuries.
Many studies have been done on the predictive power and
accuracy rate of the OTS and other factors that may affect
the OTS have been investigated7, 19, 20. A retrospective
study conducted by Agrawal et al. in Singapore in 2020
evaluated the factors affecting OTS in open globe injuries;
preoperative variables, such as injury type, preoperative
VA, traumatic cataract, hyphema, relative afferent papillary
defect, vitreous loss and vitreous haemorrhage, have shown
to negatively affect the final visual outcome.7 Factors likely
to affect final VA after trauma, including age, mechanism
or type of injury, delay time between injury and surgery,
injury site, vitreous haemorrhage, lens damage, number
of operations, hyphema, facial and adnexal injuries and
presence and type of intraocular foreign body have been
reported19, 21, 22. In our study, we also examined other factors
that may affect the OTS, and as a result, we found that
OTS was significantly lower in eyes with iris damage and
vitreous loss. Iris damage and vitreous loss may indicate
the possible damage of trauma on the posterior segment
and can be considered a negative factor affecting final VA.
The low sample size and retrospective nature of our
study are the main limitations. Furthermore, the fact
that intraocular foreign bodies were not evaluated as an
independent factor can be considered a limitation, since the
presence of an intraocular foreign body may decrease final
VA.
In conclusion, OTS provides prognostic information
after ocular trauma and is reliable and applicable in the
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management of eye trauma. Other factors, such as iris
damage and vitreous loss, that may negatively affect final
VA have to be considered in the rearrangement of OTS.
Investigating all factors that may affect the ocular trauma
score in larger, multi-centre and long-term studies and replanning the scoring system will increase its reliability and
accuracy.
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