Epidemiology of severe childhood eye injuries that
required hospitalisation
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We conducted a retrospective study of all paediatric ocular injuries that were treated at the Prince of
Wales Hospital between October 1991 and January 1997. Of the 60 injuries reviewed, eight (13.3%)
resulted in some degree of visual deficit. The mean age was 5.5 years and the average male to female ratio
was 2.75:1. The distribution of injuries was as follows: contusions, 29 (48.3%); non-penetrating lacerations,
14 (23.3%); penetrating lacerations, 6 (10%); chemical burns, 6(10%); and superficial foreign bodies,

5 (8.3%). Thirteen (21.7%) ocular injuries were associated with common household items, seven (11.7%)
were due to toy gun pellets, and five (8.3%) were sports-related. A total of 28 operations were performed
on 21 patients and the mean duration of hospital stay was 3.6 days. The visual outcome depended mainly
on the type and severity of the injury. Some childhood eye injuries are preventable by means of more
public education, improved safety measures, and closer adult supervision.
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Introduction Subjects and methods

Severe eye injuries in childhood are not rare and cadl children aged 12 years or less who presented with
lead to significant visual impairment that can hindeocular injury and who were admitted to the Prince of
children’s development. Various studies have report&tiales Hospital between October 1991 and January
the percentage of children among all eye injur§997 were included in the study. Age, sex, cause of
admissions to be between 12.5% and 33%.injury, type of injury, and visual acuity were reviewed.
Children have been reported to be involved in 23% fthe most recent visual acuity of each eye and the last
34% of all penetrating eye injurfgdsand trauma has recorded condition of the injured eye were ascertained
been found to be the cause for 20% to 29% of corndedm the case notes. The final best-corrected visual
transplants in childref® Trauma is no doubt one of acuity was obtained after all necessary procedures (eg
the most important preventable causes of childhoagerations, spectacle correction, and occlusion therapy)
blindness?® had been performed. Children who failed appropriate
vision tests were assumed to have normal vision if the
Previous studies have also shown that many causesults from clinical tests for vision were normal and
of paediatric ocular trauma are preventable by meaifisheir visual axis and media were clé&dFhe duration
of more adequate adult supervisidhThe purpose of of follow-up varied from 1 month to 6 years, depending
this study was to evaluate the patterns, risk factomsn the severity and type of injury. All patients were
and visual outcomes of severe paediatric eye injurietudied until their last follow-up.
that required hospitalisation in Hong Kong, withaview. . 1~ 1sification of the severity of visual loss 3
to identifying effective preventive measures.
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and the male predominance was highest in the 3- to
5-year age group (78%). Age distribution was uneven

20 — [ Jwmate in the male group: 41% of the boys were aged 3 to 5
[ ] Female years and 25% were aged 10 to 12 years. The age
18 H ] distribution of the girls was more even. The figure

16 - illustrates the age and sex distribution of children in
all age groups.

Contusions were the most common injuries (48%)
and of the 29 cases of contusions, 19 (66%) were
hyphaema,; the remainder included six corneal erosions,
E three blow-out fractures of the orbit, and one cataract.
The types of ocular injury and the resulting visual
6 deficits are presented in Table 2. The relationship
between age, sex, and different types of injuries is
4 shown in Table 3. Contusions occurred in children aged
5 | _‘ _‘ 1 to 11 years—the same age range as those who had
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non-penetrating injuries. Penetrating injuries were

found in children aged between 4 months and 10 years,
and chemical injuries in those age between 1 and 12
years. The age range of children who had eye injuries

involving superficial foreign bodies was 4 months to 5
Fig. Age and sex distribution of children with severe years
paediatric eye injuries )
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The severity of visual loss was classified according There were a wide variety of causes of eye injury.
to the criteria outlined in TabledThe type of injury Common household items were associated with 13
was classified according to severity as follows: injurie®2%) injuries. Seven (12%) injuries were from toy
involving superficial foreign bodies, contusions, nongun pellets, and another seven (12%) were from falls.
penetrating injuries, penetrating injuries, and sevex@arious chemicals caused injuries to six (10%)
chemical injuries!**If more than one type of injury children, and five (8%) injuries were sports-related.
were involved, the injuries were classified accordingireworks caused three (5%) injuries.
to the most severe one.
Surgery was necessary in 21 (35%) children and a
Results total of 28 operations were performed, which included
eight eyelid repairs, six ruptured eyeball repairs, and
Sixty children aged between 4 months and 12 yedige cataract operations; there were also glaucoma
who had severe eye injuries and who were admittedgorgeries and corneal transplants. Twenty-six operations
hospital during the study period accounted for 13% @fere performed under general anaesthesia. The mean
all (ie child and adult) admissions involving eye injuryduration of hospital stay was 3.6 days and 53% of patients
All 60 children had unilateral trauma and 44 (73%gtayed for 3 to 7 days. Only four patients needed to stay
were boys. The overall male to female ratio was 2.75fdar more than 1 week.

Table 2. Types of eye injury and their visual outcome

Visual outcome*
20/20-20/30 20/40-20/100 10/200-LP* NLP*
Contusions 18 6 1 0
Non-penetrating injuries 11 0 0 0
Penetrating wounds 3 0 1 0
Chemical burns 5 0 0 0
Superficial foreign bodies 4 0 0 0
Total 41 6 2 0

*11 children could not have their vision documented
TLP  light perception
*NLP no light perception
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Table 3. Relationship between age and sex, and type of injury

Male Female Total
Age range (years) Age range (years)
0-2 3-5 6-9 10-12 0-2 3-5 6-9 10-12
Contusions 1 10 3 5 2 2 3 3 29
Non-penetrating injuries 5 2 2 2 1 2 0 0 14
Penetrating wounds 1 1 2 1 0 1 0 0 6
Chemical burns 1 1 0 2 2 0 0 0 6
Superficial foreign bodies 1 4 0 0 0 0 0 0 5

None of the 60 children needed to have their eyeslated to these two items may reflect suboptimal law
enucleated and all had light perception after treatmeenforcement. In addition to better law enforcement,
Final vision was not documented in 11 very younthe public’'s attention to the risks involved in using
and uncooperative children. Of all the children withireworks and toy guns is desirable.
documented final vision in our series, children with
non-penetrating injuries, chemical burns, or superficial Sports accidents are reported to be one of the major
foreign bodies had normal visual outcome (Table 2auses of eye injuries in many studies, and account
One of the four children who had a penetrating wourfor 13% to 27% of paediatric eye injurigg>’
had a final vision of 5/200; the others had normallevertheless, only 8.3% of the eye injuries in this study
vision. Children with contusions had final visionwere sports-related. There should not be a false

ranging from normal to 10/200. impression that the lower frequency is the result of
excellent sports safety among children in Hong Kong.
Discussion The difference is most likely to be due to the lower

level of sports participation of children in Hong
The male to female ratio in this study (2.75:1) wakong'® and the difference in the popularity in the
within the range of 1.75:1 to 4.49:1 as reported in othgypes of sports chosen by children of different cultures.
studies>1121418The male predominance may be du€&or example, baseball—the most common eye-
to the greater liberty and aggressive behaviour of boyendangering sport reported in the literattfe?—
The study also showed that the biggest group (309%6) relatively unpopular in this locality. Given the
of injured children were 3- to 5-year-old boys, whiclincreasing popularity of tennis and squash among
may be related to their increasing activities anchildren, it is advisable to enhance the measures of
interactions with peers. sports safety to prevent any increase in incidence of
sports-related injury in the future.
Common household items such as glass bottles,
scissors, and photograph frames caused more than onéurgical intervention was required in one third of
fifth of the injuries. It is obviously impractical and our series of patients, most of whom were given general
impossible to prevent children from touching thesanaesthesia; some children received more than one
items. However, accidents can be prevented by bettmeration. Surgery causes both physical and psycho-
adult supervision and by educating children about thegical trauma to children and their parents, which no
dangers of the improper use of certain objects. Practicidubt causes an extra burden. The mean duration of
tips such as pointing a pair of scissors away from peopiespital stay has been reduced substantially from 18.1
and opening glass bottles away from oneself or othatays in the 1950s and 9.9 days in the 19865 3.6
are effective preventive measures that should be tauglatys in this study. This figure is similar to that from
to children by parents or teachers. another study reported in 1990, in which the mean
hospital stay was 5 daysl'he reduction probably
Injuries from toy guns have a higher prevalence ireflects the results of both improving medical care and
our study (12%) when compared with studies frorthe trend towards out-patient rather than in-patient care
other parts of the world (7%-8%)*° This difference for paediatric patients.
is probably due to the crowded environment in our
locality that makes ‘war game’ accidents more likely. Visual outcome in this study is comparable to or
Fireworks and toy guns caused 17% of the injuries-even better than that reported in similar studies (Table
these items are considered to be dangerous and &y&4¥More than 75% of our series of patients had
therefore put under legislative control in Hong Kongvisual acuity higher than 20/100. The visual prognosis
However, the high percentage of resultant eye injuri@gs related to the type and severity of injury. Better
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Table 4. Visual outcomes reported in different studies 4. Zagelbaum BM, Tostanoski JR, Kerner DJ, Hersh PS. Urban
. eye trauma. A one-year prospective study. Ophthalmolo
Visual outcome y -100- y prosp y- P 9y
Year 20/20-20/100 1993;100:851-6.
5. Fong LP. Eye injuries in Victoria, Australia. Med J Aust 1995;
LaRoche et al** 1988 50% 162:64-8. _ o o
Moreira et al® 1988 55% 6. Patel BC. Penetrating eye injuries. Arch Dis Child 1989;64:
Cascairo et al*? 1994 46% 317-20.
Present report 1997 78% 7. Niiranen M. Perforating eye injuries treated at Helsinki

University Eye Hospital 1970 to 1977. Ann Ophthalmol 1981,
13:957-61.
Stulting RD, Sumers KD, Cavanagh HD, Waring GO 3d,
Gammon JA. Penetrating keratoplasty in children. Ophthal-
mology 1984;91:1222-30.
Dana MR, Moyes AL, Gomes JA, et al. The indications for
and outcome in pediatric keratoplasty. A multicenter study.
Ophthalmology 1995;102:1129-38.
. L . . 10. Mulvihill A, Bowell R, Lanigan B, O’'Keefe M. Uniocular

In conclusion, eye injuries are not rare in children, - chiighood blindness: a prospective study. J Pediatr Ophthalmol
especially among boys of kindergarten age. There is a strabismus 1997:34:111-4.
broad spectrum of injuries in terms of cause, type, amtl Niiranen M, Raivio I. Eye injuries in children. Br J Ophthalmol
severity; the visual outcome depends mainly on the 1981,65:436-8. o
type and severity of the injury. Some eye injuries iil..Z. Cascairo MA, Mazow ML, Prager TC. Pediatric ocular trauma:

. . . a retrospective survey. J Pediatr Ophthalmol Strabismus
children are preventable. More public education, closer 1994:31:312-7,

supervision from parents and teachers, and improves! world Health Organization. International classification of

safety measures in household, schools, and sportsimpairments, disabilities and handicaps. Geneva: WHO, 1980:

settings are recommended. 79-85.
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visual outcome was achieved for patients with non-
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active treatment.
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