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Abstract

Purpose To assess the prognostic value of a

new ocular trauma score (OTS) in pediatric

penetrating injuries.

Methods Children r15 years of age that

presented to the emergency room with

penetrating eye injuries between April 2007

and August 2008 were evaluated prospectively.

All patients were reviewed on the basis of age,

gender, time of injury and how it happened,

time of admission, time of surgery, type of

penetrating injury, initial and final visual

acuity (VA), and concomitant eye pathology.

Injuries were classified based on a new

OTS, and we assessed the relationship

with final VA and the new OTS.

Results In total, 30 eyes in 29 patients

(41.38% female, 58.62% male) with a mean age

of 6.83±4.00 years (range: 1–15 years) were

included in the study. Initial VA, which was

evaluated in 22 patients, was as follows: no

light perception (NLP) in 2 (9.09%) patients,

light perception (LP) to hand motion (HM)

in 8 (36.36%) patients, counting fingers in

6 (27.27%) patients, 0.1–0.5 in 4 (18.18%)

patients, and Z0.6 in 2 (9.09%) patients.

Final VA, which was evaluated in 27 patients,

was as follows: NLP in 3 (11.11%) patients,

LP to HM in 3 (11.11%) patients, counting

fingers in 2 (7.41%) patients, 0.1–0.5 in 11

(40.74%) patients, and Z0.6 in 8 (29.63%)

patients. The relationship between initial

VA and final VA was statistically significant

(Po0.001).

Conclusions The new OTS calculated at

initial examination may be of prognostic value

in children with penetrating eye injuries.
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Introduction

Worldwide, ocular trauma is an important

cause of eye morbidity and is a leading cause

of non-congenital monocular blindness in

children.1–4 Eye trauma constitutes 7% of all

bodily injuries and 10–15% of all eye disease.5,6

The severity of trauma is directly proportional

to morbidity and affects the socioeconomic loss;

however, this loss can be prevented if certain

precautions are taken.7 In industrialized

nations, eye injury has become the most

frequent cause of hospitalization of

ophthalmological patients.8 In the United States,

eye injuries are the second most frequent

cause of presentation for ocular treatment in

pediatric cases, following strabismus.2,9,10

The importance of eye trauma has increased

because of the relatively high rate of trauma

in the pediatric age group. Various studies

have reported that 20–50% of ocular injury

admissions are children.11–13

Using the eye injury registry databases of

the United States and Hungary, Kuhn et al9

developed the ocular trauma score (OTS) in

2002, a simplified categorical system for

standardized assessment and visual prognosis

in ocular injuries (Table 1).

This study aimed to assess the prognostic

value of a pediatric penetrating ocular trauma

score (POTS) in pediatric penetrating injuries,

and to analyze the epidemiological and clinical

characteristics, and results of eye trauma.

Patients and methods

The records of children aged r15 years that

were presented with penetrating eye injuries

between April 2007 and August 2008, were

evaluated prospectively. Patients that were

previously operated on once, were followed-up

at another hospital and had another eye disease
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were excluded from the study. All patients were

reviewed on the basis of age, gender, time of injury, and

mechanism of injury, time of admission, time of surgery,

type of penetrating injury, initial visual acuity (VA),

and final VA (measured 1 year following the trauma)

and concomitant eye pathology. Injuries were classified

based on a new OTS, named POTS. And we assessed

the relationship to final VA and the POTS.

All patients were treated with repair surgery and were

followed-up regularly. All open globe injuries are

categorized by the open globe classification system into

three anatomical zones.4,10 Zone I includes the cornea

and limbus, zone II is 5-mm posterior to the limbus, and

zone III, which includes the macula and optic nerve, is

posterior to zone II.

The POTS used in this study scored VA lower than the

OTS does, based on our consideration of the probability

of obtaining false initial VA scores or the inability to

obtain VA scores in children r15 years of age. Likewise,

relative afferent pupillary defect (RAPD) could not be

evaluated in most of the cases in this study and was

therefore not included in the scoring. Patient variables,

such as age and wound location, were considered

important parameters and were included in the scoring

(Table 2). The patients were divided into five groups

(higher points is presumed to be better prognosis) based

on the trauma evaluation score:

Group 1: o45 points.
Group 2: 46–64 points.
Group 3: 65–79 points.
Group 4: 80–89 points.
Group 5: 90–100 points.

The following equation was used to determine the

trauma score in patients for whom an initial VA was

not obtained:

2�ðageþ zoneÞ � corresponding pathologies

Statistical analysis was performed with SPSS v.15.0

software (SPSS, Inc., Chicago, IL, USA). Categorical

variables were tested with the Kruskal–Wallis w2-test.

A P-value o0.05 was considered statistically significant.

Approval of the study was obtained from the

institutional review board and all patients’ parents

provided informed consent. The study and data

collection protocols conformed to all local laws, and

complied with the principles of the Declaration of

Helsinki.

Results

In total, 30 eyes in 29 patients (12 (41.38%) female,

17 (58.62%) male) with a mean age of 6.83±4.00 years

(range: 1–15 years) were included in this study. In all,

14 (48.28%) of the patients injured their right eye,

14 (48.28%) injured their left eye and 1 patient (3.44%)

had bilateral injuries. Her central corneal thickness

was 275/290m and she was diagnosed as Ehlers-Danlos

type VIB, so she was not included from the statistical

analysis.

The observed injuries were often caused by sharp

objects, such as knives (16.67%), glass (13.33%), and

scissors (10.0%) (Table 3). Mean elapsed time from

injury to presentation was 10.10±12.50 hours

Table 1 Original OTS variables and scoring9

Variables Raw points

Initial visual acuity
No light perception 60
Light perception/hand motion 70
1/200–19/200 80
20/200–20/50 90
o20/40 100

Rupture �23
Endophthalmitis �17
Perforating injury �14
Retinal detachment �11
Afferent pupillary defect �10

Table 2 Calculating the POTS and raw points in this study

Variables Raw points

Initial visual acuity
NLP 10
LP/HM 20
Counting fingers 30
0.1–0.5 40
0.6–1.0 50

Age of the pediatric patients (years)
0–5 10
6–10 15
11–15 25

Wound location
Zone I 25
Zone II 15
Zone III 10

Concomitant eye pathologies
Iris prolapse �5
Hyphema �5
Organic/unclean injury �5
Delay of surgery (448 h) �5
Traumatic cataract �10
Vitreous haemorrhage �20
Retinal detachment �20
Endophthalmitis �30

Abbreviations: HM, hand motion; LP, light perception; NLP, no light

perception; POTS, pediatric penetrating ocular trauma score.
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(range: 30 min–3 days) and mean elapsed time

from presentation to surgery was 8.69±5.34 hours

(range: 3–20 h). Penetrating eye injuries were primarily

to the cornea in 20 eyes (66.67%), the corneosclera in

7 eyes (23.33%), and the sclera in 3 eyes (10.0%).

Initial VA, which was evaluated in 22 (78.57%)

patients, was as follows: No light perception (NLP)

in 2 (9.09%) patients, light perception (LP) to hand

motion (HM) in 8 (36.36%) patients, counting fingers

in 6 (27.27%) patients, 0.1–0.5 in 4 (18.18%) patients,

and Z0.6 in 2 (9.09%) patients (Table 4).

The distribution of penetrating eye injuries was as

follows: 8 (26.67%) patients had hyphema, 13 (43.33%)

had iris prolapse, 13 (43.33%) had traumatic cataract,

3 (10.0%) had retinal detachment, 3 (10.0%) had eyelid

laceration, and 1 (3.33%) had vitreous haemorrhage.

All primary surgeries were concerned with

reconstitution of globe integrity, with repositioning

or excision of the ocular contents.

Final VA, which was evaluated in 27 (96.43%) patients,

was as follows: NLP in 3 (11.11%) patients, LP to

HM in 3 (11.11%) patients, counting fingers in

2 (7.41%) patients, 0.1–0.5 in 11 (40.74%) patients and

Z0.6 in 8 (29.63%) patients (Table 4). During the

follow-up period, five (16.67%) patients resulted in

phthisis bulbi.

The relationship between initial VA and final VA was

statistically significant (Po0.001) and the POTS obtained

at initial examination may be of prognostic value in

children with penetrating eye injuries (Po0.001)

(Table 5). This result shows that higher POTS is related

to better prognosis.

Discussion

Eye injury remains a common and preventable cause

of blindness throughout the world.3,4 Despite public

health campaigns designed to prevent eye injuries,

open globe injuries still occur. Identifying the causes

and the nature of these injuries in the population, and

directing educational and legislative efforts towards

minimizing eye injury, are the previous goals of

prevention.14

In addition to visual impairment, eye injury is known

to cause significant morbidity, in terms of pain,

psychosocial stress, and economic burden.15 The annual

cost of work-related eye injury is estimated to be 1–3

billion dollars in the United States.15 The classification of

eye trauma is useful for ophthalmologists, and provides

simple and enhanced communication about particular

patient features.10,16 It is also helpful for predicting the

final visual outcome and the need for rehabilitation

services in patients with severely injured eyes.17

Table 3 The cause of penetrating eye injuries

Causes of injury Number of cases
(%) n¼ 30

Knife 5 (16.67%)
Glass 4 (13.33%)
Scissors 3 (10.0%)
Pencil 2 (6.67%)
Toys 2 (6.67%)
Stone 2 (6.67%)
Iron 2 (6.67%)
Cup 2 (6.67%)
Sparkler 2 (6.67%)
Wire 2 (6.67%)

Others
Finger 1 (3.33%)
Bough 1 (3.33%)
Nail 1 (3.33%)
Tack 1 (3.33%)

Table 4 Initial and final visual acuity in the patients

Number of cases (%)

Initial visual
acuity N¼ 22

Final visual
acuity N¼ 27

No light perception 2 (9.09%) 3 (11.11%)
Light perception/hand motion 8 (36.36%) 3 (11.11%)
Counting fingers 6 (27.27%) 2 (7.41%)
0.1–0.5 4 (18.18%) 11 (40.74%)
Z0.6 2 (9.09%) 8 (29.63%)

Table 5 Final Visual Acuity outcomes based on POTS

Sum of raw points Group Number of
eyes (n¼ 27)

NLP LP/HM Counting
fingers

0.1–0.5 Z0.6

r45 1 7 3 3 F 1 F
46–64 2 11 F F 1 9 1
65–79 3 6 F F 1 1 4
80–89 4 0 F F F F F
90–100 5 3 F F F F 3

Abbreviations: HM, hand motion; LP, light perception; NLP, no light perception.

Po0.001 (Kruskal-Wallis test).
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In the presented series 58.62% of the patients were

male. Other studies on trauma epidemiology confirm a

male predominance, with a male : female ratio varying

between 1.25 and 5.5.3,14,18,19 The male : female ratio

in this study was 1.42. This may reflect the more

aggressive characteristics of male behaviour even in

childhood aged.

Functional prognosis following globe injuries varies

widely, from NLP to normal vision. Previous studies on

ocular trauma have identified the risk factors associated

with poor visual outcome, including initial VA,20–23 size,

and posterior extent of the wound (zone),4,20–22 the

presence of an afferent pupillary defect,20 type of

injury,20,21presence of vitreous hemorrhage,20,21 presence

of lens damage,20,21 presence of retinal detachment,24

and the presence of an intraocular foreign body and

endophtalmitis.22,25

The OTS is a scoring system that includes VA at

presentation and the extent of ocular trauma, as

well as the presence or absence of globe rupture,

endophthalmitis, retinal detachment, and relative

afferent pupillary defect. A higher OTS score is

typically associated with a better prognosis.4,9,19,26

In this study we used the POTS in pediatric

penetrating eye injuries (Table 2); it is similar to the OTS,

but not the same. We classified injuries using that

score and assessed relationship of the final VA and the

POTS. The trauma score we used awards fewer points

for initial VA than the OTS, in consideration of the

probability of obtaining false initial VA scores or the

inability to obtain VA scores in children r15 years of age.

Eye trauma in children differs in many ways from that

in adults. It is difficult to obtain sufficient information

from children about how trauma occurs and they may

not be aware of a reduction in their VA. As such,

diagnostic delay increases the risk of endophthalmitis.

Even under the best conditions, because of the

restlessness of children and communication problems,

ophthalmic examination in children is very difficult,

as compared with adults.

Visual development continues until the age of

9–10 years, and despite successful trauma treatment VA

may not improve because of amblyopia. Traumatic

cataract in children o5 years of age causing secondary

deprivational amblyopia could cause a further decrease

in the visual outcomes than just the injury itself.

Even after appropriate diagnosis and treatment, the

healing process in children is associated with dense

fibrous tissue proliferation, and because of a longer life

expectancy in children than in adults it can lead to

different visual consequences. In childhood, intraocular

surgery may trigger an extensive fibrin reaction that may

be another reason for the lower success of keratoplasty in

children.27 So another reason for low success in the

keratoplasty surgery in childhood is that situation.28

Obviously, the same trauma in the eye of a child

o5 years of age and in a patient 15 years of age does not

affect the eye in the same manner. As such, in designing

this study we considered that age should be a factor

included in the scoring system.

The trauma score we designed for pediatric patients

with penetrating injury was strongly correlated with the

predictability of final VA (Po0.001). As reported in many

other studies, the most important factor that affected

final VA in this study was initial VA (Po0.001); however,

in preverbal children, especially from the affect of the

trauma, it was difficult to determine VA, injury time, and

shape of the injury. Because of these reasons; especially in

the childhood, different classification need was born

from the described classification in the literature on

the basis VA. For this purpose, multi-center studies

with larger series are needed.
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