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Abstract

¢ AIM. To survey ophthalmological outcomes of pediatric
patients who presented during a five - year period with
ocular trauma to a tertiary referral center in West
Malaysia.

e METHODS.: All consecutive patients presenting to the
Accident and Emergency Department from Jan. 2009 to
Dec. 2013 were identified. Patients were recruited as study
subjects if they were less than 15y of age and had
sustained ocular trauma. Follow - up patients were
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excluded. Data collected including the subjects’
demographic data and past medical and ocular history.
Ocular injury, treatment and progress details were also
recorded.

e RESULTS: The prevalence of pediatric ocular trauma
was 17. 6/100000 per year. Males represented 69. 5% of
the 426 subjects recruited. Mean subject age was 6. 08
years [ standard deviation (SD): 2.24]. Domestic tools
(19.7% ) and falls (19.7% ) represented the commonest
causes of trauma. Most subjects (79.9% ) had presenting
visual acuity (VA) of 6/12 or better. The anterior segment
of the eye (93. 9% ) was most commonly injured, and
22.83% of subjects required surgery. Relative afferent
pupillary defect was associated with closed globe injury
(P=0.001) and poorer final VA ( P=0.001). Final VA in
most subjects (92.7% ) was 6/12 or better.

e CONCLUSION'; Increased awareness is necessary for the
prevention and early ophthalmological intervention of
pediatric ocular trauma, to ensure optimum visual
rehabilitation for these patients.
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INTRODUCTION

V isual disabilities resulting from ocular trauma have a life—
long impact on a child’s life. A child with visual

impairment has greater difficulty performing motor skills

especially in relation to locomotion and objectcontrol''. In

addition, traditional school examination papers are biased

[2]

towards visual tasks and experiences ~ . Hence, a child with

visual impairment faces an uphill task of integrating into

normal society both physically and socially"'.

Morris et al'*’
reported that 34. 8% of ocular injury patients had a poor
visual outcome. In view the series of events leading to ocular
trauma are potentially preventable; there is a need to focus on
the potential risk factors of ocular trauma in the pediatric
population to look for preventive measures.

Malaysia comprises of a federation of states and federal
territories, and can be divided into East and West Malaysia.
West Malaysia is more urbanized with facilities comparable to
developed nations while East Malaysia is less developed, with
some areas lacking basic amenities such as electricity and
water supply. The difference in urbanization has lead to
variations of demography and social interactions between East
and West Malaysia.
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Goh et al”' noted that 17. 1% of Malaysian school — age
children had visual impairment of 20/40 or worse, while Patel
et al®’ estimated the prevalence of blindness in children in
Malaysia to be 3/10000 children. Madhusudhan et al'”
reported that for open globe injuries in Kelantan, a state in
the East Coast of Malaysia, domestic-related injury was the
most common cause for children below 16y of age. Most of the
study patients however were adults and only a third of their
children were pre—school children. This differed from Tan et
al’s"’ study who noted that pre—school children represented
more than half of the patients (58.2% ) aged less than 12y of
age who presented to the ophthalmology department for ocular
trauma in Sarawak , East Malaysia. Soong e al'’’ also looked
at ocular trauma over a period of 1y in Kuala Lumpur, in the
West Coast of peninsular Malaysia, however most of the
patients in the study were adult patients.

In view the demography between East and West Malaysia
varies dramatically, our study aimed to conduct a retrospective
review to document the risk factors, incidence and visual
outcomes of pediatric ocular trauma over a S5y period in
Hospital Selayang, a general hospital with tertiary ophthalmic
services, situated in the state of Selangor, West Malaysia.
SUBJECTS AND METHODS

This retrospective study, conducted from Oct. 2014 to Jan.
2015, conformed to all local laws and was compliant with the
guidelines of the Declaration of Helsinki. Ethical approval was
obtained from the Medical Research and Ethics Committee of
Malaysia [ NMRR - 14 - 1469 -22852 (1IR) ].

was a retrospective study, informed consent was not obtained

In view this

from subjects, no subjects received stipend and there was no
patient contact with the investigative team. Consecutive
patients presenting to the Accident and Emergency Department
from Jan. 2009 to Dec. 2013 were identified from a
computerised admission database. The inclusion criteria were
ocular trauma patients aged less than 15y. Exclusion criteria
were patients coming to the hospital for follow — up
appointments. Demographic data and subjects’ past medical
history and history of any previous trauma were noted. Details
related to the ocular injury were also recorded. Data from the
injured eye was used for data analysis. The eye that sustained
the most ocular injury was used for data analysis in subjects
who sustained trauma in both eyes. Subject’s ocular findings
were documented and Birmingham Eye Trauma Terminology
System'"*’ was used for classification of the sustained ocular
injury. The presence of relative afferent pupillary defect
(RAPD) was defined as paradoxical pupillary dilatation in
response to light noted during the swinging flashlight test'"’.
Treatment received and ophthalmological follow — up was
recorded.

Statistics Data collected was entered into an Excel
spreadsheet ( Microsoft Excel for Mac 2011, version 14.5.7,
Redmont, Washington, USA ). SPSS version 13 ( SPSS
Statistics; Windows Student Version 13, Chicago, Illinois,
USA) was used for data analysis. Categorical data was

analysed using Fisher’s exact test and multinomial logistic

Table 1 Demography of study subjects
. Age
Characteristics (n=426)
<7a 7-10a 11-14a
Gender
M 186 83 27 0.337
F 95 28 7
Ethnicity
Malay 212 78 23 0.910
Chinese 28 10 5
Indian 41 23
Medical illness
Y 29 15 2 0.562
N 252 96 32
Previous trauma
Y 3 1 0 0.780
N 278 110 34
Place of injury
Home 191 51 8 0.005
School 35 36
Street 47 21 19
Other 8 3 1
Eye involvement
Right 145 48 15 0.386
Left 118 59 18
Both 18 4 1

regression. A P value of less than 0. 05 was taken as
statistically significant.

RESULTS

A total of 484 833 patients aged less than 15y of age presented
as new cases to Selayang Hospital with 523 patients having
sustained ocular trauma. Of these 523 patients, 97 patients
were excluded, as they were follow —up patients. The final
number of study subjects totaled 426 patients, where boys
represented 69. 5% (296/426) of subjects. Subjects’ age
ranged from 1mo to 14y of age with a mode age of 2y [ mean:
6.08y, standard deviation (SD; 2.24)]. Majority of the
subjects were Malays 73. 5% (313/426 ), followed by
Indians (16.4% , 70/426) and Chinese (10. 1% , 43/426)
Most subjects did not have history of previous trauma (422/
426, 99. 1% ) or previous medical illness ( 380/426,
89.2% ). Nine patients had developmental delay(Table 1).

Ocular trauma occurred mostly at home (58.7% , 250/426)
and on the streets (20.4% , 87/426). School - going age
children (40.7% , 59/145) were less likely to sustain ocular
trauma at home in comparison to pre — school children
(68.0% ,191/281; P=0.005). Most ocular trauma events
(80% ) were reported to have occurred after 12 p. m.
Although most subjects presented less than 24h post injury,
22.3% (95/426) had delayed hospital presentation. The
time of delayed presentation ranged from 1.2 to 30d with a
mean of 3. 1d (SD: 3.9). Reasons for the delay included
delayed reporting of the injury by the patient themselves
(42.1% , 40/95) , under —recognition of the eye injury by
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subjects parents (30.5% , 29/95), late referral by medical
staff (16.8% , 16/95) and logistic concerns (10.5% , 10/95).

Domestic tools such as cradle hooks, screwdriver, furniture
and cleaning apparatus comprised of 19.7% (84/426) of the
causes of ocular trauma. Falls from staircase, chairs, beds
and into drains contributed 19.7% (84/426). Projectile toys
such as toy gun bullets (35/50) and sharp toy edges(15/50)
caused 11.7% (50/426) of the injuries sustained. Majority
of the subjects involved in motor vehicle accidents ( MVA)
were motorcycle passengers ( 17/47 ) who fell off and
sustained injury. Documentation regarding the usage of safety
helmets was not available. Seven patients aged 14y were
driving motorcycle alone when the accident occurred. Subjects
involved in car accidents (12/47 ) sustained injury from
hitting the car seat or windscreen impact injuries. None of the
subjects involved used a child car seat. Pen, pencil and ruler
were the commonest items of stationery involved in subjects’
ocular trauma. The cause of injury in 9(2.1% ) patients was
not known as the incident happened in the absence of
eyewitnesses ( Figure 1).

Presenting visual acuity was recorded in 359 subjects
(84.3% ). Most subjects (79. 9% , 287/359 ) had
presenting visual acuity ( VA) of better than 6/12. Subjects
with bilateral eye involvement comprised of 5.4% (23/426)
of the study population. Seven subjects (1.4% ) had relative
afferent pupillary defect ( RAPD). The anterior segment of
the eye was the commonest area of injury (93.9% ). Sixteen
patients (3.5% ) sustained open globe injuries, out of which
5 patients had scleral perforation and 11 patients had corneal
perforation. Corneal or conjunctival abrasion was the most
common injury in all three age groups ( Figure 2). Less
patients with closed globe injury (3/407, 0. 74% ) had
RAPD in comparison to patient’s with open globe injury (4/
16, 25.0% ) (P=0.001).

(3147426, 73. 7% ) did not

hospitalization. For subjects who required hospitalization, the

Most subjects require
duration of hospitalization for the ocular injury ranged from 1
to 12d with a mean of 1. 0ld (SD; 2.17). Most patients
were compliant to treatment however 7 patients (1. 6% )
refused treatment. Surgical intervention for study subjects
comprised of toilet and suturing of the eyelids (83.2% , 79/
95) and repair of open globe injuries (16.8% , 16/95). Out
of the 95 subjects who required surgical intervention, 9
patients proceeded to have a second surgery for traumatic
cataract. Post — trauma follow — up ranged from 1d to Sy
(mean; 46.2d, SD; 194.4). Most subjects (92.7% ) had a
final VA of better than 6/12. RAPD was associated with
poorer final VA where more patients with vision worse than 6/
12 (28.6% , 6/21) had RAPD in comparison with patients
with vision better than 6/12(0.38% , 1/269) (P=0.001,
Fisher’s exact test). At final follow —up, 2 patients were
transferred to another healthcare facility and 31% (132/426)
patients defaulted their follow—up visit.
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Figure 2 Injuries sustained among study subjects.

DISCUSSION

Our study prevalence of pediatric ocular trauma was 17.6/
100000 per year. Variation in cumulative incidence rates in
other countries of 8. 85 —300/100 000 per year'” ™' could
result from ethnic, cultural or social —economic differences.
The preponderance of males in our study echoed the
observation of male gender being a risk factor for ocular
P71 Most subjects (66. 0% , 281/426) were less
than 7y of age. This corresponded to previously reported

datal”"’

trauma

Pre—school subjects suffered more injury involving domestic
tools. This reflected the amount of time spent at home by this
age—group. Projectile toys were responsible for all the cases of
hyphema in the middle—childhood group. Largely preventable
toy—related injuries revealed the need for judicious selection
Bhalla et al' reported that
globally, 75% of children involved in road traffic accidents

of age — appropriate toysm:.

are either pedestrians or vehicle occupants. Kulanthayan et
al™ reported that only 27. 4% of Malaysian drivers used
child safety seats (CSS) and most families who owned a CSS
did not have one CSS per age—appropriate child. The lack of
usage of car seats, seatbelts and motorcycle helmets by the
subjects involved in motor vehicle accidents in our study
suggested an urgency for increased awareness regarding road
safety for children.

Most subjects sustained closed globe injuries. This differed
from regional data where open globe injuries were reported as
#2240 This could be due to different

population demography and the inclusion of outpatients as well

being more common

as inpatients in our subject recruitment. Our study findings of
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RAPD being associated with open globe injury and a poorer
visual outcome was similar to previously reported data".

Zuckerman et al™' noted that at least 42% of children’s
parents experienced at least one barrier to seeking speciality
healthcare for their children. These barriers included leaving
work , childcare, transportation and communication issues.
Kemper et al™ reported that 24. 4% of children who had
abnormal preschool vision screening testing defauted their
follow—up ophthalmology appointments. Our study also found
potential barriers to seeking ophthalmological healthcare where

delayed

ophthalmological care, and nearly a third of our subjects

one fifth of our study subjects seeking
defaulted their ophthalmological follow —up. More research
need to be done in this area.

Our study limitations were that it was retrospective in nature

Also,

documentation of subjects’ visual acuity at first presentation

and involved a single tertiary referral center.
was sparse, limited by the child’s vocabulary and cooperation.
Our study however is still relevant as it is the largest study
from Malaysia reporting results of pediatric ocular trauma in
West Malaysian and the first to report the prevalence for
pediatric ocular trauma in Malaysia. In conclusion, pediatric
ocular trauma is largely preventable. Lack of awareness
regarding child safety and barriers to healthcare remain
issues, which need to be addressed in future research.
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