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Background: Most patients with open globe eye injury are brought to hospital as emergency 

patients and usually require admission for emergency surgery. We analyzed the visual outcome 

in patients with open globe eye injury at our hospital over a 4-year period.

Patients and methods: This study reviewed 40 eyes of 40 patients with open globe eye 

injury who were presented to Juntendo University Shizuoka Hospital and required emergency 

surgery during the 4 years from January 2010 to December 2014. Retrospective evaluation of 

the visual outcome was performed using data from the medical records, including assessment 

of the influence of sex, side of the eye injury, cause of injury, and site/severity of injury.

Results: The mean age (SD) at the time of the injury was 58.9 years (±25.1 years). There 

were 28 males (70.0%) and 12 females (30.0%). Statistically significant improvement in 

visual acuity after treatment was noted in the males (P=0.0015, Wilcoxon test), but not in 

the females. Twenty-five patients had injury to the right eye (62.5%) and 15 had injury to 

the left eye (37.5%). A significant improvement in visual acuity was achieved after treatment 

of injury to the right eye (P=0.021), but not the left eye (P=0.109). The most frequent cause 

of injury was an accident (15 eyes; 37.5%). The second most frequent cause was work-related 

injury (14 eyes; 35.0%), which only occurred in males, and the third cause was accident due 

to negligence (eleven eyes; 27.5%). Two patients developed sympathetic ophthalmia and one 

patient developed postoperative endophthalmitis.

Conclusion: The majority of patients with open globe eye injury were male workers in Japan. 

The visual outcome of work-related injury was better than that of injury due to other causes. 

The visual outcome was also better if the right eye was injured compared with the left eye. 

Patients with injuries due to negligence were older than the other groups, and this finding might 

be characteristic of an aging society.
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Introduction
It is not rare for patients with eye injuries to present to hospital urgently. In particu-

lar, open globe eye injuries are often severe enough to require hospitalization and 

emergency surgery.1,2 Open globe eye injury can be due to laceration of the cornea 

or sclera by sharp objects or blunt trauma (contusion) with rupture of the eye due to 

a sudden marked increase in intraocular pressure. The site and extent of injury vary 

widely between patients, with complications depending on whether there is involve-

ment of the crystalline lens, vitreous/retina, and/or optic nerve.2,3 If the damage is 

very severe, enucleation or evisceration of the eyeball may be required.4 When the 

eye can be salvaged, the visual outcome is influenced by the type and site of injury 

and by complications. We performed a retrospective evaluation of the visual outcome 

in patients with open globe eye injury to investigate the potential influence of patient 
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characteristics, the side affected (right or left eye), the cause 

of injury, and the extent of injury.

Patients and methods
This study was performed in accordance with the Helsinki 

Declaration of 1975, as revised in 2008, and written 

informed consent was obtained from each patient before 

the patients received surgeries. This study reviewed 40 

eyes of 40 patients with open globe eye injury who were 

presented to Juntendo University Shizuoka Hospital and 

required emergency surgery during the 4 years, from January 

2010 to December 2014. Retrospective analysis of data 

from the medical records was performed, and approved by 

the institutional ethics committee of Juntendo University 

Shizuoka Hospital. The items evaluated were age, sex, side 

of injury (right or left eye), cause of injury, site/severity of 

injury, operative procedure, and visual outcome. The pres-

ence or absence of intraocular damage, complications, and 

intraocular foreign bodies was also investigated to assess 

the severity of eye injury.

Visual acuity was measured with a Snellen chart, and the 

results were transformed to logarithm of the minimum angle 

of resolution (LogMAR) values for analysis.5 Furthermore, 

patients were classified into three groups based on the cause 

of injury: 1) accidents including traffic accidents and injury 

due to foreign bodies such as a fish hook, a chip of glass, 

or a peg; 2) work-related injuries; and 3) accidents due to 

negligence. The Wilcoxon t-test was used for comparisons 

between pre- and postoperative visual acuity, while the 

Tukey–Kramer multiple comparison test was used comparing 

three groups, and P,0.05 (two-tailed test) was considered to 

indicate statistical significance. Results are shown as mean ± 

standard deviation (SD).

Results
Age and sex
The mean age of the 40 patients (40 eyes) was 58.9±25.1 years 

(range: 4–98 years), and they included 28 males (70.0%) and 

12 females (30.0%). When visual acuity before and after 

treatment was assessed separately in males and females, 

LogMAR visual acuity was 1.845±1.145 before treat-

ment and 0.789±1.102 after treatment in males, showing a 

statistically significant improvement (P=0.002, Wilcoxon 

t-test; Table 1). In females, LogMAR visual acuity was 

2.264±1.311 before treatment and 2.178±1.003 after treat-

ment, and the difference was not significant (P=0.328).

Side of injured eye
The injured eye was the right eye in 25 patients (62.5%) and 

the left eye in 15 patients (37.5%); hence, approximately 

two-thirds of the patients had injury to the right eye. Visual 

acuity was compared between before and after treatment sep-

arately for the right and left eyes. In the patients with injury 

to the right eye, LogMAR visual acuity was 1.966±1.155 

before treatment and 1.194±1.234 after treatment, with 

statistically significant improvement being observed (Wil-

coxon t-test, P=0.021; Table 1). In the patients with injury 

to the left eye, LogMAR visual acuity was 1.896±1.263 

before treatment and 1.386±1.257 after treatment, with the 

difference not being significant (P=0.109).

Concomitant injuries and intraocular 
foreign bodies
Concomitant external eye injuries included eyelid laceration 

(n=4) and orbital floor fracture (n=3). Regarding concomi-

tant intraocular injuries, the iris was involved in 26 eyes 

(50.1%), including prolapse (n=12), other iris injury (n=2), 

and impaction (n=2). The second most frequent type of 

concomitant intraocular injury was injury to the lens in nine 

eyes (28.2%), including traumatic cataract (n=6), expulsion 

of the lens (n=2), and lens subluxation (n=1). In addition, 

vitreous prolapse occurred in seven eyes (21.9%).

Intraocular foreign bodies were identified in seven eyes 

(21.9%), and these foreign bodies were located in the cornea 

(n=3), vitreous (n=3), and anterior chamber (n=1). The most 

common foreign body was a piece of metal (iron), which was 

seen in four eyes, while other foreign bodies included pieces 

of concrete and glass.

Table 1 Characteristics of patients with open globe eye injury stratified by sex and affected side 

Characteristics Number (%) of eyes Visual acuity (LogMAR) P-value

Before surgery After surgery

Male 28 (70.0) 1.845±1.145 0.789±1.102 0.002
Female 12 (30.0) 2.264±1.311 2.178±1.003 0.328
Right eye 25 (62.5) 1.966±1.155 1.194±1.234 0.021
Left eye 15 (37.5) 1.896±1.263 1.386±1.257 0.109

Notes: LogMAR visual acuity in males showed statistically significant improvement (P=0.002, Wilcoxon t-test). In the patients with injury to the right eye, LogMAR visual 
acuity improved statistically (Wilcoxon t-test, P=0.021).
Abbreviation: LogMAR, logarithm of the minimum angle of resolution.
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Surgical procedures
Primary surgery was performed in 28 of 40 eyes with 

sclerocorneal laceration (70.0%) on the day of injury and 

on the next day in six eyes (18.8%). Details of the primary 

operations are shown in Table 2. More than half of the eyes 

(22/40 eyes; 55.0%) required reoperation. The second opera-

tion involved vitreous surgery in eight eyes, which was done 

because of retinal detachment (n=7), vitreous hemorrhage 

(n=3), proliferative vitreoretinopathy (n=2), or expulsive 

hemorrhage (n=1). Other operative procedures were cataract 

surgery or secondary intraocular lens implantation (n=4), 

corneal transplantation (n=3), amniotic membrane transplan-

tation (n=1), and anterior chamber irrigation (n=1).

Visual outcome
The results of visual acuity were evaluated divided by based 

on the cause of injury (Table 3). The most frequent cause 

of injury was an accident (eg, traffic accident) in 15 eyes 

(37.5%). The second most frequent cause was work-related 

injury, which occurred in 14 eyes (35.0%). The third cause 

of injury was an accident due to negligence, which was the 

cause of injury in eleven eyes (27.5%; Figure 1).

Accidents
In injured eyes by accidents, there were 15 eyes of 15 patients, 

including eleven males (73.3%) and four females (26.7%). 

The mean age of the 15 patients was 48.8±29.9 years (range: 

9–98 years), and LogMAR visual acuity was 2.059±1.258 

before treatment and 1.586±1.325 after treatment, with 

the difference not being statistically significant (P=2.000). 

In addition, there were six right eyes and nine left eyes; hence, 

injury largely occurred on the left eye.

Work-related injury
Work-related injury was defined as any eye injury occur-

ring when the patient was working. All of the patients in 

this group were males, their mean age was 51.7±15.1 years 

(range: 26–77 years), and injury occurred to eleven right 

eyes and three left eyes; hence, work-related injury largely 

occurred on the right eye. In these eyes, LogMAR visual 

acuity was 1.335±1.117 before treatment and 0.305±0.644 

after treatment, and a significant improvement was observed 

(P=0.018, Wilcoxon t-test).

Accidents due to negligence
This category included accidents such as falling over 

furniture. There were three males and eight females in this 

group, with eight right eyes and three left eyes being involved. 

In the eyes injured by this mechanism, LogMAR visual acuity 

was 2.840±0.055 before treatment and 2.160±0.767 after treat-

ment, and the difference was not significant (P=0.109). The 

mean age of the eleven patients was 81.8±10.1 years (range: 

59–94 years), which was significantly older compared with the 

other two causes of injury (P=0.007, Tukey–Kramer test).

Postoperative complications
Evaluation of postoperative complication was performed in 

37 patients, excluding three patients who had enucleation of 

the eyeball. In two of the 37 patients (5.4%), sympathetic oph-

thalmia developed at an average of 1.5 months after injury. 

Both eye injuries were caused by accidents due to negligence 

and were severe, losing light reflex in the eye on presentation 

to hospital. Case 1 was a 78-year-old man who fell against 

a bookshelf and suffered contusion of his right eye. He 

presented with sclerocorneal laceration, anterior chamber 

bleeding, iris prolapse, and vitreous prolapse. Expulsive 

Table 2 Total number of primary operations in 40 patients

Procedures Total number 
of operations

Scleral suture 19
Corneal suture 15
Vitrectomy 11
Washout anterior chamber 6
Removal of intraocular foreign body 5
Lensectomy 4
Iridectomy 4
Enucleation 3
Removal of intraocular lens 3
Insertion of intraocular lens 2
Silicone oil tamponade 2
Gas tamponade 2
Eyelid suture 2
Amniotic membrane transplantation 1

Table 3 Cause of injuries, characteristics, and visual outcome

Cause of injury Number (%) 
of the eyes

Age (years), 
mean ± SD

Males Females Right eye Left eye Visual acuity (LogMAR) P-value

Before surgery After surgery

1. Accidents 15 (37.5) 48.8±29.9 11 4 6 9 2.059±1.258 1.586±1.325 2.000
2. Work-related injury 14 (35.0) 51.7±15.1 14 0 11 3 1.335±1.117 0.305±0.644 0.018
3. Accidents due to negligence 11 (27.5) 81.8±10.1* 3 8 8 3 2.840±0.055 2.160±0.767 0.109

Notes: The patients with open globe eye injury caused by accidents due to negligence had a higher mean age than those with open globe eye injury due to accidents or 
work-related injuries (*P=0.007, Tukey–Kramer test). In work-related injured eyes, LogMAR visual acuity was improved statistically (P=0.018, Wilcoxon t-test).
Abbreviations: LogMAR, logarithm of the minimum angle of resolution; SD, standard deviation.
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hemorrhage occurred during surgery on the next day for 

suture of the sclerocorneal laceration and vitrectomy. Case 

2 was a 65-year-old man who was injured when the clasp of 

a dog lead hit his left eye while he was walking a dog. Like 

Case 1, this patient presented with sclerocorneal laceration, 

anterior chamber bleeding, iris prolapse, and vitreous pro-

lapse. Scleral suture and vitrectomy were performed on the 

day of injury. Retinal detachment was noted on the next day 

and an encircling procedure was performed. In both patients, 

steroid pulse therapy was given as treatment for sympathetic 

ophthalmia. In one eye (2.5%) of a 61-year-old male, infec-

tious endophthalmitis was developed 1 day after removal 

of intraocular foreign body and suture for a sclerocorneal 

laceration. After receiving anterior chamber irrigation with 

antibiotics and intravitreal antibiotics injection, his visual 

acuity recovered to 20/20, probably because prophylactic 

administration of antibacterial agents was effective.

Discussion
The age of patients with open globe eye injury was higher in 

Japan (58.9 years) than other countries.6–16 The elderly pop-

ulation is progressively increasing in developed countries, 

especially Japan. This study also revealed that a relatively 

high proportion of eye injuries in elderly persons were 

caused by accidents due to negligence, corresponding to 

a report from Scotland.16 The number of senior citizens 

injured by fall and bruise injured was also relatively large. 

In the present study, the ratio of work-related injuries was 

lower in Japan (35%) than other counties.6–16 In contrast, in 

some countries, patients were injured due to conflict, war, 

or gun crime, and many of the patients with open globe eye 

injury were young men. However, there were no patients of 

such cases in the present series. Previous reports.6–16 showed 

that the ratio of the causes of work-related injuries were 

more than half, although the ratio of work-related injury 

was ~1/3 in the present study. The results of our study can-

not be easily compared with reports from other countries. In 

Japan, open globe eye injury tends to affect elderly people, 

and there are almost no injuries due to war or conflict.

In the present study, the male–female ratio of patients 

with open globe eye injury was 7:3. Male patients were 

predominant, as in previous reports,6–16 but the propor-

tion of female patients was not so small. Sex differences 

persisted with females more likely to have injuries from a 

fall or in the home as previously reported.9,15,16 The major-

ity of patients with injuries related to work were male; 

Figure 1 Comparison of visual acuity (LogMAR) before and after treatments.
Notes: Causes of injury: (A) accidents, (B) work-related injuries, and (C) accidents due to negligence. The bold line shows mean value in each. In work-related injuries, 
significant improvement was observed after surgeries (*P=0.018, Wilcoxon t-test).
Abbreviation: LogMAR, logarithm of the minimum angle of resolution.
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a finding similar to the previous studies.17,18 Comparison of 

visual acuity before and after treatment only demonstrated 

a statistically significant improvement in the male patients. 

There were probably two reasons for this finding. The first 

reason was that all of the work-related eye injuries occurred 

in males. This was the only one group that had a statistically 

significant improvement in visual acuity after treatment. 

The second reason was that most of the cases of work-

related eye injury tended to be relatively mild, belonging to 

Zone 1 (12/14 patients, 85.7%, data not shown) in a severity 

classification.2 Therefore, the visual outcome of work-related 

eye injury was better than the visual outcome of injuries due 

to other causes, and this may have led to the better outcome 

in males compared with females.

Another interesting finding was the side of the affected 

eyes. Since the right/left ratio was 5:3, the majority of the 

injured side was right. Although, information on handed-

ness was not collected in this study, the ratio for the right-

handed person is reported to be approximately 95% among 

Japanese.19 Generally, it is inferred that the people used tools 

such as a hammer or a drill in handedness. So, it seemed 

that the same side of the eyes and handedness tended to 

be injured.

A comparison of visual acuity before and after treatment 

revealed statistically significant improvement in patients with 

injury on the right eye, but not the left eye. The number of 

injured right eyes was higher, so a significant difference might 

have been achieved more easily for the right eye. In the pres-

ent series, nine patients had contusion of the eyeball, which 

resulted in monocular blindness in three patients and binocular 

blindness in one patient. In people with preexisting visual 

impairment, the eye with better visual acuity is more likely 

to suffer contusion because people depend on the healthier 

eye in daily living and use it to view objects closely.

Intraocular bacterial infection is a common complication of 

open globe eye injury, and it was reported that the incidence is 

3.2%. In the present series, only one eye of the 40 patients with 

sclerocorneal laceration developed infectious endophthalmitis 

(2.5%), and it recovered completely by antimicrobial agent 

administration. We followed antibiotic regimen for postopera-

tive endophthalmitis as previously reported.20 Antibacterial 

agents should not be administered for too long because there 

is a risk of creating drug-resistant bacteria, but administration 

for a few days according to the protocol probably prevented 

infectious endophthalmitis in our patients.

The present study demonstrated the current status of open 

globe eye injury in Japan, which is a representative country 

in which society is aging. In many patients, the injury was 

caused by an accident due to negligence or otherwise, and such 

patients often had a poor outcome. There were no differences 

between males and females with regard to injury caused by 

these mechanisms. In contrast, the patients with open globe eye 

injury due to occupational accidents were all males, and the 

right eye was more likely to be affected. Compared with injury  

due to other causes, the visual outcome was better for this 

kind of eye injury. In developed countries, many companies 

have procedures for management of occupational accidents, 

allowing treatment to be started early, and this may improve 

the outcome. We should also think about how to improve the 

outcome of other types of eye injury. Because the mechanism 

of injury, the site of injury, and the location where the injury 

occurs (at home or outside) vary widely, people rarely have 

the knowledge to correctly manage such eye injuries. Unlike 

occupational accidents, there is no witness to many of the eye 

injuries with other causes. Therefore, the mechanism of injury 

(what and how) may not be known, and it may be difficult to 

determine the extent of the injury. Injury prevention measures 

should be taken in the homes of elderly people, including 

utilization of fall-prevention aids, such as a walking frame, 

walking stick, or rail. In addition, the general public should 

be informed about basic first aid to apply if they are injured 

themselves or encounter a person with eye injury, such as not 

touching the site of injury and transporting the patient to an 

appropriate hospital for early treatment.
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