Original Article

59

Pediatric Ocular Trauma in Taiwan
Ching-Hsing Lee, MD; Wan-Ya Su1, MD; Lan Lee1, MD; Meng-Ling Yang1, MD
Background: Ocular trauma is a significant problem in pediatric patients. The aim of this
investigation was to evaluate the demographic, etiologic and prophylactic
factors of pediatric ocular trauma in a tertiary center in northern Taiwan.
Methods:
A retrospective review of medical charts of patients aged 15 years or
younger who visited the emergency department of Chang Gung Memorial
Hospital, Taoyuan for ocular trauma between July 2003 and June 2004 was
undertaken.
Results:
Of the 228 children in this study, ocular trauma occurred more frequently in
boys than in girls (151:77 patients, p < 0.0001). Twenty-one patients (9.2%)
presented with bilateral trauma. The most common ocular injury was closed
globe injury (178 patients, 78.1%). The next most common ocular injuries
were burns (35 patients, 15.4%), open globe injuries (8 patients, 3.5%) and
orbital injuries (7 patients, 3.1%). Falling was the most common cause of
ocular trauma in these children, followed by trauma caused by a fist or other
part of the body. Sharp objects such as knives or scissors were the most common cause of open globe injuries. Visual impairment (visual acuity less than
20/50) occurred in three open globe injury patients.
Conclusions: Ocular trauma in children is associated with visual loss. Many of the cases
were preventable. Public education, general awareness and aggressive primary management may be indicated to optimize visual outcome.
(Chang Gung Med J 2008;31:59-65)
Key words: ocular trauma, closed globe injury, rupture, penetrating eye injuries

O

cular trauma that leads to visual loss is a significant problem in pediatric patients. (1) In the
United States, a population-based study reported that
the annual incidence of ocular trauma in children
was 15.2/100,000. (2) Worldwide, the incidence of
severe visual impairment or blindness caused by
ocular trauma in children varies from 2% to 14% in
different studies.(3-7) Various studies have reported
that 12.5% to 33.7% of eye injury admissions are
children.(4) According to a search of published studies, there are no data of pediatric ocular trauma in

Taiwan in the current literature. This study examined
the frequency and causes of ocular trauma in young
patients who presented at the emergency room (ER)
of Chang Gung Memorial Hospital (CGMH),
Taoyuan, Taiwan. We present specific recommendations for the establishment of primary prevention
measures.

METHODS
Pediatric patients aged 15 years or younger who
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visited the ER of CGMH for ocular trauma between
July 2003 and June 2004 were included in this study.
We retrospectively reviewed the ophthalmology
department consultation records and medical charts
of all patients. Demographic information, date of
injury, type and extent of injury, cause of injury and
visual outcome were recorded for each patient.
The definitions and classifications of ocular
trauma in our study were modified from the Ocular
Trauma Classification Group guidelines and
Birmingham Eye Trauma Terminology (Table 1 and
Fig. 1).(8,9) Two more categories (orbital injuries and
burns) were included in our classifications to
increase comprehensiveness because previous literature disclosed that the incidence of orbital injury
within total eye injuries ranged from 5%~22%.(2,4)
The incidence of burn injury within total eye injuries
ranged from 5%~24%.(1,2,4-7) The types of open globe
injury were classified as rupture, penetrating injury,
intraocular foreign body injury or perforating injury.
The types of closed globe injury were classified as
superficial foreign body, anterior segment injury
(limited to conjunctiva, sclera, cornea, anterior
chamber and lens) or posterior segment injury (all
internal structures posterior to the posterior lens capsule). The types of orbital injury were classified as
canalicular disruption, orbital fracture or intraorbital
foreign body. Ocular burns, including thermal and
chemical burns, were graded using the classifications
for ocular surface burns by Dua.(10)
Visual acuity was measured at a distance of 6
meters using the Landolt C chart for school-aged
children. For preschool children, visual acuity was
assessed with the fixation and follow-test patterns.
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RESULTS
Two hundred and twenty eight cases were
reviewed and ages ranged from 0.5 years to 15 years
(6.48 3.96 years). Among all the cases, 21 patients
(9.2%) had bilateral trauma. For those with unilateral
trauma, there was no difference between the laterality of trauma (right : left = 103 : 104, p = 0.95). The
distributions of age and gender are illustrated in Fig.
2. Boys were more likely to have ocular injury than

Fig. 1 A total of 228 patients were classified according to
their type of injury. The number of patients and percentage
are listed in each box. The classification of ocular trauma in
this study was modified from the Ocular Trauma
Classification Group guidelines and Birmingham Eye Trauma
Terminology.(8,9)

Table 1. Ocular Trauma Definitions*
Term

Definition

Closed globe injury

Corneosclera (eye wall) does not have full-thickness wound

Open globe injury
Rupture

Corneosclera has full-thickness wound
Full-thickness wound caused by blunt object

Penetrating injury
Perforating injury

Single, full-thickness wound of the eye wall, usually caused by a sharp object
Two full-thickness lacerations (entrance and exit) of the eye wall, usually caused by a sharp object

Contusion
Lamellar laceration

Closed-globe injury resulting from a blunt object; injury can occur at the site of impact or at a distant site
secondary to changes in globe configuration or momentary intraocular pressure elevation
Closed-globe injury of the eye wall or bulbar conjunctiva usually caused by a sharp object

Superficial foreign body

Foreign body lodged in conjunctiva and/or corneosclera but does not result in full-thickness eye wall defect

*: Adapted from Kuhn F, Morris R, Witherspoon CD, Heimann K, Jeffers JB, Treister G. A standardized classification of ocular trauma.
Ophthalmology 1996;103:240-3.(9)
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girls (151 : 77, p < 0.0001).
In our study, the most common ocular injury
was closed globe injury (178 patients, 78.1%). Other
common ocular injuries in descending order of
occurrence were: burns (35 patients, 15.4%), open
globe injuries (8 patients, 3.5%) and orbital injuries
(7 patients, 3.1%). The distribution of trauma type by
patient age is shown in Fig. 3.
Of the 178 closed globe injury patients, 154

Fig. 2 The bar graph demonstrates the distribution of ocular
trauma by age and gender in 228 children in Taiwan from
2003-2004.
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Fig. 3 The highest incidence of ocular injury occurred in the
4- to 6-year-old age group, as shown in this bar graph. Among
the various types of ocular trauma, closed globe injuries were
predominant.
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(86.5%) had injuries limited to the anterior segment,
six (3.4%) patients had posterior segment injuries
and the remaining 18 (10.1%) patients had superficial foreign bodies lodged on the conjunctiva or corneosclera. The most common anterior segment
closed globe injuries were subconjunctival hemorrhage and corneal abrasion. Usually, subconjunctival
hemorrhage resolved within 2 weeks and corneal
abrasion healed after 24 to 48 hours without visual
sequelae. Two patients had partial thickness corneal
lacerations that healed without sutures. The posterior
segment closed globe injuries included peripheral
retina edema in 4 patients, vitreous hemorrhage in
one patient and retinal hemorrhage in one patient.
Those patients with vitreous or retinal hemorrhage
also had hyphema. All patients experienced resolution of hemorrhage within 2 weeks. Foreign bodies
included sand, iron dust and particles from fireworks
or incense, which were removed under slit-lamp
examination in older children. For younger, uncooperative children, the procedure was completed in the
operating room under general anesthesia.
There were 6 patients in the closed globe injury
group who had traumatic hyphema. This was associated with anterior segment injury in 4 patients and
posterior segment injury in 2 patients. Transient elevation of intraocular pressure was noted in two
patients with hyphema. All of these cases finally
resolved without surgical treatment.
Among the 35 patients with ocular burns, 13
(37.1%) patients had thermal burns and 22 (62.9%)
patients had chemical burns. In those patients with
chemical burns, irrigation of the eye was performed
for at least 30 minutes before further ocular examination. Fortunately, all patients had only mild injuries
that were grade 1 in Dua’s ocular burns classification. In all patients, the damaged corneal epithelium
healed within one week.
Of the 7 patients with orbital injuries, orbital
fracture occurred in 3 patients and canalicular disruption in 4 patients. Two patients with computed
tomography (CT)-confirmed orbital fracture had no
functional disturbance. One patient who presented
with vomiting, diplopia and pain upon eye movement was diagnosed with trapdoor fracture and inferior rectus muscle incarceration. The patient received
emergent surgical repair and the diplopia disappeared
post-operatively. Patients with inferior canalicular
disruption had emergent surgery to repair the
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canalicular duct.
Open globe injuries yielded the worst visual
outcome in this study. According to Serrano’s grading system, visual acuity was classified as no visual
impairment (20/20 to 20/50), moderate visual
impairment (20/60 to 20/100), severe visual impairment (20/200 to 20/400) and blindness (< 20/400 to
no light perception).(11) Upon arriving at the ER, only
2 open globe injury patients had moderate visual
impairment, the other 6 patients experienced no visual impairment. All of the 8 patients had injuries limited to the anterior segment and the corneoscleral
wounds underwent emergent repair. Four patients
needed additional surgical intervention. Two patients
with penetrating injuries required lens removal during the emergent surgery and underwent intraocular
lens implantation a few months later. One patient
with globe rupture due to blunt injury underwent
cataract surgery and intraocular lens implantation 5
months after the trauma. Final visual acuity in this
patient was 20/30. Another patient with blunt injury
globe rupture underwent corneal transplantation for
the resultant central corneal scar 21 months after the
trauma, then scleral buckle for retinal detachment 35
months following the trauma. This patient’s final
visual acuity was 20/200, which was graded as
severe visual impairment. Apart from this patient,
two patients with penetrating injuries had moderate
visual impairment at the end of follow-up. One was
due to residual corneal opacity and the other was due
to amblyopia.
The causes of ocular trauma in this study are
summarized in Fig. 4. A fall with or without collision with a fixed object, such as furniture, was the
most common cause of ocular trauma in children.
Trauma caused by a fist or other part of the body was
the second most common cause of injury. In the children in this study who experienced chemical burns,
the chemical agents included household cleaning
products, hair spray, a family member’s medication
and some specialist acid/base chemicals. Open globe
injuries were caused by sticks, including pencils,
chopsticks or toothpicks, or by sharp objects like
scissors or a knife. In addition to hot water and food
as the sources of thermal burns in our patients, ignited cigarettes and incense were also common causes.
In ocular trauma resulting from traffic accidents and
sports, some injuries occurred from broken eyeglasses. We classified the following causes under miscel-
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Fig. 4 Among the causes of ocular trauma, falls and force
from fist blows were the major reasons for injury, as seen in
this bar graph. The number of cases by age and cause are listed.

laneous: fireworks, paper or plastic sheets, zippers,
elastic bands and clothes hangers. We could not
determine the cause of injury from the patient history
in 24 patients (10.5%).
In this study, 115 (51%) patients had documented follow-up, which ranged in duration from 1 week
to 38 months. Their injury types were closed globe
injuries (83 patients, 72.2%), orbital injuries (7
patients, 6.1%), burns (18 patients, 15.7%) and open
globe injuries (7 patients, 6.1%). In the 113 patients
lost to follow-up, the injury types were closed globe
injuries (95 patients, 84.1%), orbital injuries (0
patient, 0%), burns (17 patients, 15.0%) and open
globe injuries (1 patient, 0.9%).
Five out of the 115 patients who had documented follow-up were found to have amblyogenic factors in the fellow eye, such as high refractive error,
anisometropia and strabismus.

DISCUSSION
In this study, pediatric ocular trauma occurred
twice as often in boys as in girls, which is similar to
other studies.(12-17) The male-female ratio of ocular
trauma was higher in the older age group and lower
in the younger age group, similar to the findings of
Serrano.(11) In our study, ocular trauma only occurred
more frequently in girls than in boys at the age of
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one year. This observation is presumably due to the
high physical contact and aggressive nature of play
among young boys. Additionally, our culture highly
regards females who are quiet and move gently. This
value probably reflects the decreased incidence of
ocular trauma in older girls.
Closed globe injury was the major type of injury
in this study, which was similar with other studies.(3,4,6) The second most common injury in this study
was burns. In other studies, penetrating injury was
the second one.(3,6) The major reason for this difference may be a difference in study population and
severity. Our study population was those who visited
the ER but the populations of MacEwen et al. and
Rapoport et al. were admitted patients.(3,6) The prevalence of penetrating injuries might increase in the
admitted group as they have more severe injuries.
The incidence of injury classified by age
showed that children in the 0- to 7-year-old age
group were at greatest risk, which was similar to the
results of Moreira et al.(5) Conversely, Strahlman et
al. concluded that those in the 11- to 15-year-old age
group were at greatest risk.(2) The incidence of ocular
trauma in different age groups needs further study
with larger populations.
The type of injury and its severity are known
prognostic factors of final visual outcome following
trauma.(11) Anterior closed globe injuries with hyphema, lens subluxation, cataract or glaucoma can jeopardize visual outcome. Posterior closed globe
injuries, such as vitreous hemorrhage or retinal
detachment, can even lead to blindness.(18) Luckily,
most of the cases in our study were not severe closed
globe injuries and did not cause any visual impairment. Open globe injuries may lead to retinal detachment, cataract, endophthalmitis, and postoperative
inflammation or scarring. Significant visual loss
often occurs with this type of injury. Thus, open
globe injuries are a leading cause of non-congenital
unilateral blindness in children.(19) The incidence of
visual loss (less than 20/200) resulting from ocular
trauma in children varies in different reports. Visual
loss was higher (9% to 14%) in published studies
before 1990 from Brazil,(5) Canada(7) and Israel.(6) The
cited incidence of visual loss was lower (2% to 3%)
in research performed by Poon and MacEwen. (3,4)
MacEwen stated that prevention, as well as optimum
management of trauma, are related to progress of
visual recovery. Visual acuity of 4 cases (1.75%)
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deteriorated to 20/50 or worse. This was similar to
the experience in Scotland in 1999.(3) In the open
globe injury group, 2 out of 8 (25%) had visual acuity worse than 20/50. This outcome is better than that
of the report from the United States in 1998. (20)
Besides MacEwen’s theories, there were some other
explanations for our results. First, our information
may be incomplete. For example, patients with
severe head injury or those with neurological impairment were not seen by the ophthalmologist until the
patients’ general condition was stabilized on the
ward. Thus ocular trauma with severe head injury or
a shaken baby in a coma would not be included.
Second, almost half of our patients were lost of follow-up. Therefore, possible late-onset of traumatic
cataract, glaucoma or retinal detachment were also
not included.
In general, children are more susceptible to eye
injuries because of their immature motor skills, limited common sense and natural curiosity. The causes
of eye injuries, therefore, are highly related to physical and psychosocial development. In our study, the
most common cause of ocular injury in children
under the age of 3 years was a fall against a wall or
furniture; many of these patients were either alone or
without adult supervision at the time of the event.
This should remind us that children, and infants in
particular, should be supervised at all times. A safe
environment should be maintained for children.
Children of kindergarten age (4-6 years) like to imitate adult behavior without the awareness of possible
risks: pencils, chopsticks, toothpicks, knives and
scissors should be regarded as dangerous, and kept
from children. Children engaged in playing sports
frequently experience ocular trauma due to body
contact. School-aged children who are more physically active tend to take more risks to gain acceptance by their peers. Self-protection should be taught
to children to prevent possible ocular injuries. For
example, children should be told to avoid dangerous
games, such as throwing objects, playing with BB
guns or lighting firework. Also, safety goggles
should be offered to children who engage in sports
with possible body contact or when using sharp utensils.
In this one-year cross-section investigation, a
view of pediatric ocular trauma in Taiwan is clearly
depicted. A larger-scale investigation involving more
medical organizations with longer duration should be

Ching-Hsing Lee, et al
Pediatric ocular trauma

considered to reveal the general outcome of various
ocular traumas in children.
Many eye injuries in children are preventable.
Parental awareness, supervision and education
emphasizing avoidance of specific hazards remain a
priority in order to reduce the incidence of ocular
trauma. For ophthalmologists, pediatricians and
other professionals involved in the health care of
children, understanding the fundamentals of eye
trauma will help decrease associated ocular morbidity and visual loss. Also, it is the physician’s responsibility to disclose any obscure factors, such as preceding ocular disease, coexisting systemic disease or
child abuse, related to the ocular trauma.
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