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Clinical Features of Ocular Trauma in Emergency Department
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This study analyzed a hospital-based study to investigate the incidence and clinical
features of ocular traumatic emergencies in Korea. Over a 6-year period, 1809
patients with ocular traumatic emergency each individually underwent clinical study
including subject characteristics, type of ocular emergency, disease severity, etiology
of ocular trauma, injury location, cause of decreased visual acuity, management of
ocular injury, and final visual acuity. The homogeneity of each finding of the clinical
features of ocular traumatic emergency was tested by anZXest at a 95% level of
certainty. During follow-up periods ranging from 3 days to 23 months (mean 2.0
months), the 1809 patients with ocular traumatic emergency, 1183 males (65.4%)
and 626 females (34.6%), were studied. The incidence of ocular emergencies peaked
in the third decade of life, irrespective of gender (P < 0.05). Corneal abrasion was the
most common etiology among 1,552 (85.8%) closed injuries, and corneal laceration
among 257 (14.2%) open injuries (P < 0.05). There were 542 cases (30%) of severe
ocular injury, such as penetrating ocular injury, blow out fracture, and intraocular
foreign body (IOF), and 1267 (70%) of less severe ocular injury, such as superficial
ocular injury or contusion. The most common etiology of severe ocular injury was
penetrating ocular injury, and that of less severe injury was corneal injury (P <
0.05). The main causative activity of ocular injuries was work in 631 cases (34.9%),
assault in 398 (22.0%), play in 278 (15.4%), traffic accidents in 145 (8.0%) and
sports in 128 (7.1%). Five hundred and fifty-four cases (32.5%) underwent surgical
intervention. There was an improvement of visual acuity in 502 cases (70.1%), no
change in 122 (17.0%), and worsening in 92 (12.9%). We suggest that preventive
educational measures be instigated at workplaces to reduce the incidence of ocular
traumatic emergency, especially severe ocular injury.

Key words: hospital based study, Korea, ocular emergency, ocular injury

INTRODUCTION

Reprint requests to Boo Sup Oum, MD, Department of Diagnoses of ocular traumatic emergencies are
Ophthalmology, College of Medicine, Pusan Nationalgrouped as traumas, which are divided into open

Egr';grs'ty’ 1-10, Ami-Dong, Seo-Ku, Pusan 602-739,, 4 (|ose injury. Careful examination and appro-

This study was presented in part at the Association fopriate treatment are important factors because ocular
EESLeJaSth' II;AVISIZOOnOgnd Ophthalmology, Ft. Lauderdaleraumatic emergencies may have a poor visual prog-

, in May . - . . -

This study was supported by a grant from the PusafOSIS €ven when seemingly mllq. In addition, ocular
National University in Korea. trauma is only one of several important causes of
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preventable visual morbidity and blindnéss, A questionnaire was used to request demographic

Since any study based on ocular traumatic eme#ata, details about the injury (date, time, place,
gency is limited by the accuracy of the code usednechanism), and history of prior eye injuries. All
the industrial and regional differences, and the limitpatients sustaining acute eye injuries, including
ed number of subjects, there is little reliable infororbital fractures, periorbital soft-tissue injuries,
mation on the incidence, severity, and etiologies dgiptic nerve injuries, and injuries to the globe,
ocular emergencies in Korea. Especially, data on tHermed the subset of cases for this analysis. For
epidemiological information concerned with ocularinjuries occurring at work, respondents were asked
emergencies on eye trauma is rare. to state the type of work in which they were

Therefore, we retrospectively investigated thénvolved. For injuries associated with sports, infor-
incidence, severity, and clinical features of oculamation on the type of sport and the level of exper-
trauma in one emergency department, and compartige was requested. Diagnoses and the disposition of
the epidemiology of ocular injury requiring emer-patients were added by the doctor to the form com-
gency management with that in western countries bgleted by the patients.

using various factors. Written permission to contact the patient for fol-
low-up information was requested on each question-
PATIENTS AND METHODS naire. Patients who were seen for late complications

of eye injury were considered cases only if the origi-

The authors reviewed the medical records of 1,80%al injury occurred during the study period. Patients
patients who presented with ocular complaints to theho complained of eye pain or injury, but for whom
Emergency Department of the Pusan Nationdhere were no objective findings, were excluded.
University Hospital (PNUH) between January 1994The final visual acuity was defined as the best cor-
and December 2000. PNUH is the largest tertiarsected visual acuity on the final visit to the emer-
hospital in Pusan, and sees a wide variety of casggncy center.
concerned with ocular emergency. PNUH is a 1200- The homogeneity of each finding of the ocular
bed, regional ophthalmic center serving a populatiofatures of emergency was tested by arest. A P
of approximately 3.8 million and has an annuavalue below 0.05 was considered statistically signif-
Emergency Department attendance of 40,00@ant.
patients. Being a tertiary referral center, most ocular
emergencies are referred to this hospital and it is set RESULTS
in the heart of Pusan, the second largest city in
Korea. Patients seen in the Emergency DepartmentA total of 1,809 patients with ocular traumatic
of PNUH are first managed at the ophthalmic unittmergencies, 1,183 males (65.4%) and 626 females
which is manned 24 hours a day by Ophthalmolog(34.6%), were studied. The mean age of the subjects
residents and professors. For all cases, the resid&yas 29.5 years (range: 2 months to 89 years), and
will normally take a history, perform an ocularwas older in males (mean 32.3 years) than in
examination and dispense medication or other tredemales (mean 29.9 years). There were 831 cases
ments, with the help of nursing staff. We retrospec45.9%) of right eye involvement, 905 cases
tively analyzed the patient characteristics, types db0.1%) of left, and 73 cases (4.0%) of both. The
ocular emergency, disease severities, causes of ogoean follow-up period was 2.0 months, ranging
lar trauma, injury locations, causes of decreaseftiom 3 days to 23 months.
visual acuity, management of ocular injury, and final Ocular traumatic injuries were divided into 1,552
visual acuity. In addition, we classified the patientglosed (85.8%) and 257 open (14.2%) injuries.
into two groups by the severity of ocular traumatiéCorneal abrasion was the most common etiology
injury: severe ocular injury was penetrating eyevith 366 cases (20.2%) among the 1,552 closed
injury, hyphema, blow-out fracture, and intraoculainjuries, followed by ocular contusion, hyphema,
foreign body (IOF); and less severe ocular injuryand corneal foreign body. Corneal laceration was
was superficial ocular injury or contusion. the most common etiology with 123 cases (6.8%)
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Table 1. Traumatic causes of ocular emergency
No. of patients
Trauma
Male (%) Female (%) Total (%)
Closed injury
Corneal abrasion 210 (11.6) 156 (8.6) 366(20.2), P <0.001
Orbital contusion 163 (9.0) 57 (3.2) 220 (12.2)
Hyphema 132 (7.3) 58 (3.2) 190 (10.5)
Corneal foreign body 101 (5.6) 58 (3.2) 159 (8.8)
Blow out fx 67 (3.7) 28 (1.5) 95 (5.3)
Subconjunctival Hemorrhage 57 (3.2) 36 (2.0) 93 (5.1)
Chemical burn 53 (2.9) 36 (2.0) 89 (4.9)
Conjunctival foreign body 58 (3.2) 25(1.4) 83 (4.6)
Others 134 (7.4) 123 (6.8) 257 (14.2)
Subtotal 975 (53.9) 577 (31.9) 1552 (85.8)
Open injury
Corneal laceration 99 (5.5) 24 (1.3) 123 (6.8), P < 0.001
Scleral laceration 57 (3.2) 11 (0.6) 68 (3.8)
Intraocular foreign body 36 (2.0) 9 (0.5) 45 (2.5)
Corneoscleral laceration 16 (0.9) 5(0.3) 21(1.2)
Subtotal 208 (11.5) 49 (2.7) 257 (14.2)
Total 1183 (65.4) 626 (34.6) 1809 (100.0)

among the 257 open injuries, followed by sclerainost frequent in the middle age groups, between 10

laceration, and IOF (Table 1).

The incidence of traumatic ocular injury
increased proportionally with increasing age, but
decrease was also noted over the third decade
life. The distribution of traumatic ocular injury was
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Fig. 1. Distribution of age and gender of traumatic
ocular injury

and 39 years. The prevalence of traumatic ocular
injury was higher in males than in females of all
ages (Fig. 1).

ofThere were 542 cases of severe injury such as
penetrating ocular injury, blow out fracture, hyphe-
ma, IOF, and the incidence was higher in males than
in females. Less severe injuries, such as superficial
ocular injury or contusion, included corneal injury
in 366 cases (20.2%), orbital contusion in 220
(12.2%), and corneal foreign body in 159 (8.8%).
The prevalence of less severe ocular injury was pre-
dominantly higher in males than in females (Table
2). Severe and less severe injury had a peak inci-
dence in the third decade of life and a tendency to
decrease after this decade (Fig. 2).

The main sources of eye trauma were work in 631
cases (34.9%), assault in 398 (22.0%), play in 278
(15.4%), traffic accidents in 145 (8.0%) and sports
in 128 (7.1%). According to gender, the largest
cause in the males was work-related events in 490
cases, (27.1%), whereas in the females it was assault
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Table 2. Severity of ocular injury

73

in 166 cases, (9.2%). The most common causative
material at the workplace was flying foreign body in
340 cases (18.8%), especially metal and chemical
liquid (P < 0.05). In assault, the fist was the most
common in 221 cases (12.2%), followed by an
instrument in 79 (4.4%) and the foot in 60 (3.3%).
In play cases, the hand was the most common in 118
cases (6.5%), followed by slippage, instrument and
fall (P<0.05). The incidence of ocular traumatic
emergency by causes was predominantly higher in
males than in females for most causes except, in
play (slippage) and sports (tennis and badminton)
(Table 3).

Of all injuries, 34.9% occurred at the workplace,
32.2% at home, and 25% at street or school. The
most common location in the males was the work-
place and in the females at home (Table 4).

Penetrating ocular injury and IOF occupied the
highest portion with 78 cases (84.8%) in traumatic
cases (P < 0.05) (Table 5). Among 716 cases
(25.1%) for which follow-up data was available,
170 cases (23.7%) had a initial visual acuity of less
than 20/63, but finally 23 cases (3.3%) had the same
visual range (Table 6). There was improvement in
502 cases (70.1%), no change in 122 (17.0%), and
worsening in 92 (12.9%) (Fig 3).

No. of patients

Male (%) Female (%) Total (%)

Severe injury

Penetrating injury 172 (9.5) 40 (2.2) 212 (11.7), P<0.001

Hyphema 132 (7.3) 58 (3.2) 190 (10.5)

Blow out fx 67 (3.7) 28 (1.5) 95 (5.3)

IOF 36 (2.0) 9(0.5) 45 (2.5)

Subtotal 407 (22.5) 135 (7.5) 542 (30.0)
Less severe injury

Corneal injury 210 (11.6) 156 (8.6) 366 (20.2), P<0.001

Orbital contusion 163 (9.0) 57 (3.2) 220 (12.2)

Corneal FB 101 (5.6) 58 (3.2) 159 (8.8)

SCH 57 (3.2) 36 (2.0) 93 (5.1)

Chemical burn 53 (2.9) 36 (2.0) 89 (4.9)

Conjunctival FB 58 (3.2) 25(1.4) 83 (4.6)

Others 134 (7.4) 123 (6.8) 257 (14.2)

Subtotal 776 (42.9) 491 (27.1) 1267 (70.0)
Total 1183 (65.4) 626 (34.6) 1809 (100.0)
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Table 3. Causes of ocular injury
No. of patients
Activity type Causes
Male (%) Female (%) Total (%)
Work Flight FB 250 (13.8) 90 (5.0) 340 (18.8), P<0.001
Metal 123 (6.8) 20 (1.1) 143 (7.9)
Chemical liquid 41 (2.3) 8 (0.4) 49 (2.7)
Stone 12 (0.7) 10 (0.6) 22 (1.2)
Glass 8 (0.4) 7 (0.4) 15 (0.8)
Cement 7(0.4) 2(0.1) 9 (0.5)
Others 59 (3.3) 43 (2.4) 102 (5.6)
Instrument 85 (4.7) 18 (1.0) 103 (5.7)
UV light 95 (5.3) 4(0.2) 99 (5.5)
Others 60 (3.3) 29 (1.6) 89 (4.9)
Subtotal 490 (27.1) 141 (7.8) 631(34.9), P<0.001
Assault Fist 130 (7.2) 91 (5.0) 221 (12.2)
Instrument 41 (2.3) 38 (2.1) 79 (4.4)
Foot 37 (2.0) 23 (1.3) 60 (3.3)
Others 24 (1.3) 14 (0.8) 38 (2.1)
Subtotal 232 (12.8) 166 (9.2) 398 (22.0)
Play Hand 68 (3.8) 50 (2.8) 118(6.5), P<0.05
Slippage 28 (1.5) 34 (1.9) 62 (3.4)
Instrument 41 (2.3) 19 (1.2) 60 (3.3)
Fall 14 (0.8) 10 (0.6) 24 (1.3)
Others 9 (0.5) 5(0.3) 14 (0.8)
Subtotal 160 (8.8) 118 (6.5) 278 (15.4)
Traffic accident 73 (4.0) 72 (4.0) 145 (8.0)
Sports Soccer 40 (2.2) 2(0.1) 42 (2.3), P>0.05
Baseball 32(1.8) 2(0.1) 34 (1.9)
Basketball 12 (0.7) 3(0.2) 15 (0.8)
Squash/tennis 5(0.3) 9 (0.5) 14 (0.8)
Tennis 3(0.2) 9 (0.5) 12 (0.7)
Badminton 2(0.2) 9(0.5) 11 (0.6)
Subtotal 94 (5.2) 34 (1.9) 128 (7.1)
Others 134 (7.4) 95 (5.3) 229 (12.7)
Total 1183(65.4) 626(34.6) 1809 (100.0)

Five hundred and fifty-four cases (30.2%) conformed by additional combined or repeated surgical
cerned with ocular traumatic emergency were marprocedures; single operation in 501 cases (90.4%),
aged by surgical interventions, 204 by corneoscleralouble in 35 (6.3%), and triple in 18 (3.3%) (Table

suture (33.2%), and 159 by removal of corneal for?).

eign body (25.9%), followed by vitrectomy, anterior
chamber washout and conjunctival suture (P sommon being corneal opacity in 259 cases
0.05). The ocular traumatic emergencies were pef50.1%), followed by phthisis bulbi, rebleeding of

Complications occurred in 517 cases; the most
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Table 4. Locations of ocular injury

No. of patients

Location
Male (%) Female (%) Total (%)
Work-place 508 (28.1) 123 (6.8) 631 (34.9), P < 0.05
Home 360 (19.9) 223 (12.3) 583 (32.2)
Street 134 (7.4) 114 (6.3) 248 (13.7)
School 122 (6.7) 82 (4.5) 204 (11.3)
Other 26 (1.4) 73 (4.0) 99 (5.5)
Unknown 33(1.8) 11 (0.6) 44 (2.4)
Total 1,183 (65.4) 626 (34.6) 1809 (100.0)
Table 5. Etiologies of decreased visual acuity Ocular trauma is divided into open and closed
injury. In the United States, the prevalence of closed
Diagnosis No. of patients (%) ocular injury was more predominant than open ocu-
Penetrating injury 57 (62.0), P < 0.001 lar injury, and was h|g_h9r in males than in femﬁles_.
o 21 (22.8) We studied 2,856 patients with ocular emergency in
Retinal detachment 5 (5.4) Korean population. There were 1,809 cases (63.3%)
Corneal ulcer 4(4.3) of trauma and 1,047 cases (36.6%) of non-trauma.
Chemical burn 3(3.3) The incidence was higher in males (65.4%) than in
Others 2(2.2) females (34.6%) (data not shown). The prevalence
Total 92 (100.0) of closed ocular injury was about six times higher

than that of open ocular injury in our study. There
was no difference in the prevalence by type of ocu-
hyphema, anophthalmos, secondary glaucoma atar trauma between western countries and Korea.

vitreous opacity (P < 0.05) (Table 8). We classified penetrating eye injury, hyphema,
blow-out fracture, and IOF as severe injutiasd
DISCUSSION found the distribution of severe ocular injury to be

more frequent in the middle age groups, between 10

Ocular trauma is an important cause of preand 39 years. The high-risk group is generally
ventable visual morbidity, particularly among theknown to be between the ages of 15 and 64 years in
younger age groups, and is more prevalent before 4@ales in the United Stafeband our results are in
years of age in males due to their frequent socialgreement. Corneal abrasion and foreign body were
activity.2"5 Forty-four percent of ocular emergencieshe most common etiologies of ocular trauma, fol-
occurred by trauma with an approximate 1.9 to fowed by conjunctival foreign body, subconjuncti-
male to female ratio, and the peak age was in thel hemorrhage, and ocular contustdn.our study,
third decade of life in Chin&ln the United States corneal abrasion was the most common ocular trau-
and elsewhere, some studies have been publishew, followed by ocular contusion, traumatic hyphe-
showing that ocular trauma developed predominantaa and corneal foreign body. Thus may be due to
ly in males (72-90%) and the young, with a majoritythe social activities of peoples regardless of race or
under 30 years of adé-2 This study showed a male region.
to female ratio of about 1.9 to 1, and the overall The incidence of industrial ocular injuries was
prevalence was 65.4% in males with a majority ifigher in males, and in the third decade of life, fol-
the third decade of life. It seems that the incidenclewed by the fourth and fifth decad®sAmong the
and prevalence of ocular trauma between orientghusative materials, iron pieces were the most com-
and western countries are similar. mon, followed by wire and nails, chemical agents,
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Table 6. Comparison of visual acuity between preoperative and postoperative stage

No. of patients

Visual acuity

Preoperative stage

Postoperative stage

>20/63
20/63 < ~ < 20/32
20/32 < ~<20/20
20/20< <

170 (23.7%)
133 (18.6%)
170 (23.8%)
243 (33.9%)

23 (3.3%)
177 (24.7%)
162 (22.6%)
354 (49.4%)

Total

716 (100%)

716 (100%)

Table 7. Surgical management of ocular traumatic emergency

Surgical procedure

No. of patients (%)

Operation Corneoscleral suture 204 (36.8), P < 0.05
Removal of corneal foreign body 159 (28.7)
Vitrectomy 47 (8.5)
Anterior chamber irrigation 40 (7.2)
Conjunctival suture 36 (6.5)
Lens removal 35 (6.3)
Evisceration 33 (6.0)
Total 554 (100.0)
Operation No. 1st. 501 (90.4), P < 0.05
2nd. 35 (6.3)
3rd. 18 (3.3)
Total 554 (100.0)

Table 8. Sequelae of ocular emergency

Sequelaes

No. of patients (%)

Corneal opacity

259 (50.1), P < 0.001

Phthisis bulbi 44 (8.5)
Rebleeding of hyphema 39 (7.5)
Anophthalmos 31(6.0)
Secondary glaucoma 28 (5.4)
Vitreous opacity 24 (4.6)
Aphakia 21 (4.1)
Retinal detachment 19 (3.7)
Strabismus 13 (2.5)
Optic neuropathy 9(1.7)
Ptosis 7(1.4)
Others 23 (4.4)
Total 517 (100.0)

hot water and wooé! In our results, most work-
related ocular trauma occurred in males, and in the
fourth of life, followed by the third and fifth
decades. Assault and play were more prevalent
before 20 years of age, which may be due to the
accidental traumas of childhood or the social prob-
lems of adolescence.

In western countries, the most common causes of
injury were assaults, followed by work-related
events, sports and recreational activities, motor
vehicle crashes, and faflsThere were 258 penetrat-
ing eye injuries of which 69 cases (37.1%) were due
to work-related accidents, and predominantly
occurred in males under 40 yed?sWork-related
events were the most common circumstance, and
the number of male patients in the middle age
groups, between 10 and 39 years, was more than 2.5
times that of the females in our study. This inci-
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dence with causes of ocular injury between westetithan 20 days (data not shown). This difference in
countries and Korea was due to cultural conditionthe incidence and duration of hospitalization
and the socioeconomic environment like the indudsetween western countries and Korea may be
trial state of each country. explained by the number of subjects including trau-
The most common location of ocular trauma wasna or non-trauma, hospital quality with or without
the home (34.7%), followed by work-place (17.9%)primary care unit, and socioeconomic state.
and street (9.8%) in the United Staté#ccording Visual acuity was improved after treatment in
to location in our study, more than half of the traumost cases but decreased in complicated cases.
mas occurred at the workplace (34.9%) and th€&here was improvement in 502 cases (70.1%), no
home (32.2%), and the most frequent location in thehange in 122 (17.0%), and worsening in 92
male group was the workplace and in the femal€12.9%). Decreased visual acuity was defined as a
the home. This difference may be explained by difdecrease of two lines on the ETDRS chart from the
ferences in the main places, where they work, arfitst visual acuity measurement at the emergency
will be gradually reduced as the social activities oflepartment of PNUH. In western countries, twenty-
females increask. six (13.2%) had a poor visual outcome at final dis-
In western countries, one report showed that worgharge from follow up in UK The outcome of
related injuries account for 22% of all penetratingpoor visual acuity did not demonstrate any impor-
eye injuriest® This low incidence of ocular trauma tant differences by ocular management in ocular
in western countries compared to that of our studiraumatic emergency between western countries and
in Korea was associated with the greater use of pr&orea. The most common causes of decrease in
tective devices and education in the industrial envivision were penetrating eye injuries in 57 cases
ronment. Although ocular safety equipment ofter{62%) and IOF in 21 (22.8%), followed by retinal
inconvenient, it is essential to protect against thdetachment and corneal ulcer. It seems to be that the
risk and consequences of an eye injury. Howevefinal visual acuity depends on the severity of trau-
there were no significant gender differences in traumatic ocular injury, especially penetrating eye
mas at school and street because traumas at schiofuiry. To escape from penetrating eye injury, pro-
age and traffic accidents occur regardless of gendetection from the risk and consequences of an eye
The reported surgical procedures of oculamjury is essential.
injuries in the emergency department included pri- The most common complication of ocular emer-
mary closure of eyelid and face and corneagencies after treatment in our study was corneal
suturel® while other studies have reported that corepacity (50.1%), and the other incidences were
neoscleral suture, primary lid suture and canaliculdretween 34.1% and 41.2% in Koré@dompared
reconstruction were common surgical interventions under 20% in western countrigst® This differ-
for ocular injuriest?13In our study, the common ence of incidence between Korea and western coun-
surgical interventions were corneoscleral suture artdes may be explained by the deficiency in Korea of
removal of corneal foreign bodies. Among 554ocular protective devices and education associated
patients managed by surgical interventions, 50Wwith industrial tasks. Furthermore, as more than
(90.4%) were managed by a single emergency opewo-thirds of work-related ocular emergencies in
ation after admission whereas 53 (9.6%) underweitusan occurred by flying foreign bodies and UV
additional combined or repeated surgical proceradiation, adequate eye protection like safety glasses
dures. and industrial safety-education at the workplace will
A few studies in other countries have reportedgo a long way to reducing the incidence of ocular
that about 3-15% of patients requiredtraumatic emergency, especially severe ocular
hospitalizatioA415 and that the duration was lessinjury.
than 1 week for 36.8% of patieri& According to
our results, 554 cases (30.2%) were hospitalized for REFERENCES
operation, the average duration of hospitalization
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