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Objective. Patients with intraocular foreign bodies were retrospectively analyzed. Population characteristics, pathogenic factors, and
the outcomes during the past ten years were discussed. Design. Retrospective case series study. Method. Medical records of 1340
patients hospitalized in Beijing Tongren Hospital from January 1, 2004, to December 31, 2013, were collected. Results. Average
age was 33.0+13.8 (1-76) years old in 1340 patients. There were more males (1270, 94.8%) than females (70, 5.2%). Patients
from outside of Beijing (82.1%, n=1100) prevailed. Farmers (32.1%, n =430) and workers (22.3%, n =299) were the top two
affected professions. Leading two causes were splashing of foreign bodies (SFB) (58.6%, n = 785) and explosives (31.8%, n = 426).
More males than females were injured by SFB (59.4% versus 44.3%, P =0.009). Firework injury was the commonest (41.6%
versus 3.1%-15.3%, P < 0.05) in patients under nine. The annual percentages in patients over 50 increased (P < 0.001) and in
patients by explosives decreased (P =0.027). Conclusion. Most patients in this study were young males from outside of Beijing
and farmers. SFB accounted most for patients over 10 years old and fireworks for those under ten. Patients over 50 increased
while those by explosives decreased annually over the period.

1. Introduction

Intraocular foreign bodies (IOFB) cause a serious ocular
trauma that can lead to blindness [1] and account for
10-40% of all open eye injuries [1-6]. IOFB is closely
related to the living and working environment, as well as
the individual awareness of protection and protective mea-
sures [7, 8]. However, there is little existing literature that
analyzes patients with IOFB and the causes. For a better
understanding of the population characteristics and causes
of IOFB, we collected the data of hospitalized IOFB
patients in Beijing Tongren Hospital from 2004 to 2013
for retrospective analysis. We also analyzed the trending
changes of these characteristics in the hope to gain better
insight into IOFB so as to generate theoretical bases for
formulating protective measures against IOFB.

2. Subjects and Methods

Medical records were collected from all patients diagnosed
with ocular trauma and hospitalized in Beijing Tongren Hos-
pital from January 1, 2004, to December 31, 2013. Among
them only patients with IOFB were retrospectively analyzed.
The diagnosis of IOFB was defined based on Birmingham
Eye Trauma Terminology (BETT) [9]. IOFB included the
foreign bodies in the anterior segment (anterior chamber,
iris, and lens) and the posterior segment (vitreous body,
retina, and subretina). Direct diagnosis of IOFB depended
on the discovery of foreign bodies through a slit lamp micro-
scope, direct or indirect ophthalmoscope, or operation
microscope. Indirect diagnosis of IOFB was based on
the medical history and ophthalmologic imagery [10, 11],
such as computed tomography (CT) scan, eye ultrasound,
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FIGURE 1: Age group distribution.

ultrasound biomicroscopy (UBM), and X-ray of the eye.
CT has high spatial resolution and low contrast resolution.
Most of the IOFB (such as metal or glass debris) can be
diagnosed and located accurately by transverse, coronal
CT images and sagittal images of thin-layer recombina-
tion. According to the position and characteristics of
IOFB, different surgical methods were selected, such as vit-
rectomy or combined with cataract extraction, the anterior
chamber foreign body removal or combined with cataract
extraction, and magnetic suction through scleral incision.
Best-corrected visual acuity (BCVA) of preoperation and
1 week postoperation was recorded. A database of patients
with IOFB was established using EpiData Entry 3.1 with
double entry. Items included registration number, personal
information, ophthalmic examinations, history of diseases,
and so forth. The Declaration of Helsinki was followed in
this research with all medical records anonymized and all
the information designated for research purposes only.

Patients were grouped by a number of traits. By age, we
divided patients into seven groups: 0-9, 10-19, 20-29, 30-
39, 40-49, 50-59, and over 60. We also grouped patients by
their self-reported professions as workers, farmers, free-
lancers, employees, students, preschool children, and other
professionals (i.e., professions with few cases of IOFB and
therefore inconvenient for classification). By causes of IOFB,
we classified patients into four categories: splashing of for-
eign bodies, explosive, stabbing, and others. Among them,
explosive was further divided into that of fireworks and other
explosives, which included all explosives other than that of
fireworks such as those of detonators, gunpowder, tires, and
glasses; others referred to causes that led to few patients
and those still unclear. Patient residences were documented
according to patient-provided information.

3. Statistical Analysis

SPSS 22.0 (SPSS Inc., Chicago, IL, USA) was used for statisti-
cal analysis. The EpiData database was imported. All data
underwent descriptive statistics, parameter comparison, and
nonparametric comparison. Chi-square test was used for
analyzing rates, while parametric variables were evaluated

by one-way ANOVA. Z-test was employed for analyzing
causes for the whole sample, by profession and by age group.
Trend analysis was made using chi-square trend test. All
P values were two tailed with values less than 0.05 consid-
ered as statistically significant.

4. Results

Altogether there were 15,017 ocular trauma patients, 5917
open eye trauma, hospitalized in Beijing Tongren Hospital
from January 1, 2004, to December 31, 2013. Among them,
1340 patients were diagnosed as having IOFB which was
22.6% in open eye trauma. The male/female ratio was
18.1:1 with 1270 (94.8%) males and 70 females (5.2%) with
IOBF. Patient age ranged from 1 to 76 years with an average
of 33.0+13.8. For age group distribution, there were most
patients aged 30-39 (6.1%, n = 350), followed by those aged
40-49 (23.5%, n = 315) and 20-29 (21.8%, n = 292); the total
of which was 957 (71.4%) (Figure 1). Apart from an interna-
tional patient from Mongolia, patients were from 27 of the 34
administrative regions in China except Shanghai, Hunan,
Jiangxi, Tibet, Hong Kong, and so forth. Altogether, there
were 240 (17.9%) Beijing residents and 1100 (82.1%) patients
from outside Beijing. There was a radial distribution pattern
with Beijing as the focus. As the distance between Beijing and
a place increased, the number of patients from there
decreased gradually. Most patients lived to the north of the
Yangtze River (Figure 2).

Top two professions in patients with IOFB were
farmers (32.1%, n=430) and workers (22.3%, n=299).
Splashing of foreign bodies was the leading cause of injuries
(58.6%, n =785), followed by explosives (31.8%, n=426).
Among patients injured by explosives, there were 101
(7.5%) by fireworks and 325 (24.3%) by other explosives
(Figure 3).

In the group of patients with IOFB, 644 cases (48.1%)
were magnetic foreign bodies, 584 cases (43.6%) were non-
magnetic foreign bodies, and 112 cases (8.4%) were magnetic
uncertain. Nonmagnetic foreign bodies included explosives
(20.4%, n=273), metal (5.8%, n="78), glass (4.4%, n=>59),
eyelashes (4.3%, n=57), gravel (3.9%, n=52), wood
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chips (1.2%, n=16), other (1%, n=14), cinder (0.7%, n
=10), plastic (0.7%, n=10), and uncertain properties
(1.1%, n=15).

The percentage of male patients injured by splashing
of foreign bodies was higher than that of female patients
(59.4% versus 44.3%, P =0.009), while a higher percentage
of female patients were victims of stabbing (14.3% versus
5.0%, P=0.001) (Table 1). For patients of 0-9 years old,
injuries from fireworks were the most common (41.6%,
n=32/77), which were significantly more frequent than
patients in other age groups (3.1%-15.3%, P < 0.05), while
patients aged 10 or older were more often injured by
splashing of foreign bodies (49.1%-70.6%) than those
under 10 (16.9%, P <0.05) (Table 2). Fireworks were the
leading cause of injury among preschool and student patients
(35.7%, n=10/28; 29.9%, n=47/157), as in significant con-
trast with other professions (2.0%-6.7%, P < 0.05). However,

TasLE 1: Distribution of causes by gender.

Male Female Total

Number/% Number/% Number/%
Splashing® 754/59.4% 31/44.3% 785/58.6%
Other explosives 301/23.7% 24/34.3% 325/24.3%
Fireworks 98/7.7% 3/4.3% 101/7.5%
Stabbing 63/5.0% 10/14.3% 73/5.4%
Others 54/4.3% 2/2.9% 56/4.2%
Total 1270/100.0% 70/100.0% 1340/100.0%

*Splashing of foreign bodies.

the percentages of preschool and student patients injured
by splashing of foreign bodies (25%, 7/28; 24.2%, 38/157)
were significantly lower than those of other professions
(61.5%-69.4%, P <0.05). Moreover, a significant smaller
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TaBLE 2: Distribution of causes by age group.
0-9 10-19 20-29 30-39 40-49 50-59 60— Total
N/% N/% N/% N/% N/% N/% N/% N/%
Splashing* 13/16.9% 80/49.1% 197/67.5% 216/61.7% 192/61.0% 63/57.8% 24/70.6% 785/58.6%
Other explosives 9/11.7% 39/23.9% 49/16.8% 97127.7% 97/30.8% 29/26.6% 5/14.7% 325/24.3%
Fireworks 32/41.6% 25/15.3% 11/3.8% 11/3.1% 11/3.5% 716.4% 4/11.8% 101/7.5%
Stabbing 14/18.2% 14/8.6% 20/6.8% 14/4.0% 712.2% 4/3.7% 0/0.0% 73/5.4%
Others 9/11.7% 5/3.1% 15/5.1% 12/3.4% 8/2.5% 6/5.5% 1/2.9% 56/4.2%
Total 77/100.0%  163/100.0%  292/100.0%  350/100.0%  315/100.0%  109/100.0%  34/100.0%  1340/100.0%
*Splashing of foreign bodies.
TaBLE 3: Distribution of causes by profession.
Splashing® Other explosives Fireworks Stabbing Others Total
Number/% Number/% Number/% Number/% Number/% Number/%

Farmers 267/62.1% 113/26.3% 19/4.4% 15/3.5% 16/3.7% 430/100.0%
Workers 194/64.9% 88/29.4% 6/2.0% 6/2.0% 5/1.7% 299/100.0%
Freelancers 173/64.6% 56/20.9% 9/3.4% 16/6.0% 14/5.2% 268/100.0%

Employees 82/68.9% 18/15.1% 8/6.7% 4/3.4% 715.9% 119/100.0%

Students 38/24.2% 40/25.5% 47/29.9% 22/14.0% 10/6.4% 157/100.0%

Preschoolers 7125.0% 1/3.6% 10/35.7% 6/21.4% 4/14.3% 28/100.0%

Others 24/61.5% 9/23.1% 2/5.1% 4/10.3% 0/0.0% 39/100.0%

Total 785/58.6% 325/24.3% 101/7.5% 7315.4% 56/4.2% 1340/100.0%

*Splashing of foreign bodies.
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FIGURE 4: Annual number of patients by gender.

percentage of preschool patients (3.6%, 1/28) than that of
other professions (15.1%-29.4%, P < 0.05) were injured by
other explosives (Table 3).

Over the ten years, male patients accounted for 91.1%-
97.7% annually with no statistically significant variation
(Figure 4). For age group distribution over the years, the
annual percentage of patients aged 10-19 was decreasing
(P<0.001) while that of patients aged 50-59 and over
60 was increasing (P <0.001), and no statistically signifi-
cant variation was found in the annual percentages of

patients in other age groups (Table 4). As for profession
distribution over the years, there was a decreasing trend
in the annual percentages of worker and student patients
(P<0.001; P=0.027) and a climbing tendency in those
of employee and freelancer patients (P <0.001) (Table 5).
In terms of causes, the percentages of patients injured by
explosives as a whole (P =0.027) and by other explosives
(excluding fireworks) (P =0.005) were declining over the
years while those of patients injured by other causes did
not vary in a statistically significant way (Table 6).
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TaBLE 4: Distribution of patient age groups by year.

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 Total
NI% N/% NI% NI% N/% NI% NI% NI% N/% NI% N/%
0-9 8/6.5% 8/5.6% 4/2.6% 10/5.3% 8/5.0% 11/8.3% 10/7.9% 8/6.6% 5/5.4% 5/5.0% 7715.7%
10-19 16/13.0% 26/18.1% 30/19.7% 22/11.7% 21/13.2%  12/9.0% 10/7.9%  13/10.7%  9/9.7% 4/4.0%  163/12.2%
20-29 28/22.8% 32/22.2% 31/20.4% 49/26.1% 25/15.7% 28/21.1% 28/22.0% 27/22.3% 23/24.7% 21/21.0% 292/21.8%
30-39 30/24.4% 51/354% 38/25.0% 46/24.5% 50/31.4% 37/27.8% 33/26.0% 26/21.5% 18/19.4% 21/21.0% 350/26.1%
40-49 34/27.6% 20/13.9% 41/27.0% 40/21.3% 37/23.3% 36/27.1% 27/21.3% 28/23.1% 23/24.7% 29/29.0% 315/23.5%
50-59  6/4.9% 6/4.2% 7/4.6% 17/9.0% 15/9.4% 5/3.8% 13/10.2% 15/12.4% 13/14.0% 12/12.0% 109/8.1%
60— 1/0.8% 1/0.7% 1/0.7% 4/2.1% 3/1.9% 4/3.0% 6/4.7% 4/3.3% 2/2.2% 8/8.0% 34/2.5%
Total 123/ 144/ 152/ 188/ 159/ 133/ 127/ 121/ 93/ 100/ 1340/
100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0%
TaBLE 5: Distribution of patient professions by year.
2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 Total
NI% N/% NI% N/% NI% N/% N/% N/% N/% N/% N/%
Farmers 36/29.3% 48/33.3% 56/36.8% 47/25.0% 48/30.2% 54/40.6% 49/38.6% 41/33.9% 26/28.0% 25/25.0% 430/32.1%
Workers 41/33.3% 46/31.9% 40/26.3% 45/23.9% 43/27.0% 24/18.0% 20/15.7% 11/9.1% 13/14.0% 16/16.0% 299/22.3%
Freelancers  14/11.4% 16/11.1% 19/12.5% 56/29.8% 34/21.4% 20/15.0% 24/18.9% 32/26.4% 20/21.5% 33/33.0% 268/20.0%
Employees 8/6.5% 9/6.3% 6/3.9%  10/53% 12/7.5% 12/9.0% 17/13.4% 16/13.2% 15/16.1% 14/14.0% 119/8.9%
Students 16/13.0% 19/13.2% 28/18.4% 20/10.6% 16/10.1% 16/12.0% 12/9.4% 14/11.6% 11/11.8% 5/5.0% 157/11.7%
Preschoolers  3/2.4% 2/1.4% 1/0.7% 4/2.1% 4/2.5% 4/3.0% 4/3.1% 1/0.8% 2/2.2% 3/3.0% 28/2.1%
Others 5/4.1% 4/2.8% 2/1.3% 6/3.2% 2/1.3% 3/2.3% 1/0.8% 6/5.0% 6/6.5% 4/4.0% 39/2.9%
Total 123/ 144/ 152/ 188/ 159/ 133/ 127/ 121/ 93/ 100/ 134/
100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0%
TaBLE 6: Distribution of causes by year.
2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 Total
N/% N/% Ni% N/% N/% N/% N/% N/% N/% N/% N/%
Splashing™ 58/47.2% 93/64.6% 89/58.6% 108/57.4% 92/57.9% 74/55.6% 81/63.8% 72/59.5% 50/53.8% 68/68.0% 785/58.6%
eo);[Pl)lli)I;ives 39/31.7% 36/25.0% 42/27.6% 48/25.5% 44/27.7% 30/22.6% 24/18.9% 21/17.4% 20/21.5% 21/21.0% 325/24.3%
Fireworks 17/13.8%  4/2.8% 10/6.6% 5/2.7% 11/6.9% 11/8.3% 18/14.2% 12/9.9%  9/9.7% 4/4.0%  101/7.5%
Others 1/0.8% 5/3.5% 6/3.9% 14/7.4% 4/2.5%  11/83%  3/2.4% 4/3.3% 6/6.5% 2/2.0% 56/4.2%
Stabbing 8/6.5% 6/4.2% 5/3.3% 13/6.9% 8/5.0% 715.3% 1/0.8%  12/9.9%  8/8.6% 5/5.0% 73/5.4%
Total 123/ 144/ 152/ 188/ 159/ 133/ 127/ 121/ 93/ 100/ 1340/
100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0%

*Splashing of foreign bodies.

Endophthalmitis occurred in 184 cases (13.7%). Retinal
detachment occurred in 486 cases (36.3%) in the group.
Foreign bodies located in the posterior segment occurred in
1194 cases (84%), and foreign bodies located in the anterior
segment occurred in 146 cases (10.9%). 1165 cases (86.9%)
underwent vitrectomy or combined with cataract extraction,
140 cases (10.4%) were removed foreign bodies through ante-
rior chamber or combined with cataract extraction, 9 cases
(0.7%) underwent magnetic suction through scleral incision,
12 cases (0.9%) underwent eye enucleation, and 14 cases (1%)
without surgery. In 1235 cases (92.2%) in the group, foreign
bodies were taken out successfully, while in 91 cases (6.8%),
foreign body was not removed. There were no significant

differences in patients with preoperative and postoperative
visual acuity less than 0.02 (69.9% versus 66.5%, P = 0.06).
Postoperative blindness (BCVA <0.02) in 0-9-year-old
patients was lesser in patients above 10 years old (50.6%
versus 67.5%, P < 0.01). Patients with foreign bodies in the
anterior segment have lower postoperative blindness than
that of the patients with foreign bodies in the posterior seg-
ment (35.6% versus 70.3%. P < 0.01). Postoperative blindness
in patients with blast injury was higher than the other causes
of injury (75.4% versus 62.4%, P < 0.01). Postoperative blind
proportion in patients with endophthalmitis was higher than
that of patients without endophthalmitis (84.2% versus
63.7%, P <0.01). Postoperative blindness proportion in



patients with retinal detachment patients was higher than
that of the patients without retinal detachment (88.3% versus
54.1%, P < 0.01).

5. Discussion

As a developing country, China has a large population of pro-
fessionals in industry and agriculture, which play important
roles in its national economy. For lack of protective measures
at work, there is a high incidence of IOFB in these people. In
this study, the proportion of IOFB in open ocular trauma is
close to that reported in the literature [1-6]. Since there is
no unified eye trauma registry system in China, it is impossi-
ble to obtain the accurate characteristics of IOFB patient
population and the causes. Although this research only
included medical records of hospitalized IOFB patients in
Beijing Tongren Hospital, judged from the distribution of
patient residences, the characteristics generated is meaning-
tul not only for the patient population in Beijing but also
for that to the north of the Yangtze River.

Males at working ages, especially young males, accounted
for most of the patient sample, which was consistent with
previous reports. The percentage of male patients (94.8%)
was consistent with previous reports (90%-100%) [2, 4,
12-14]. This is probably because compared with females,
males engage more in physical work and a higher risk of
eye trauma ensues [15]. In patients over 60 years old,
although the number of male patients was still higher than
that of females, the percentage of males was slightly lower
than that in other age groups. Tielsch et al. also reported a
similar result but offered no clear explanation [16]. For
this research, it is likely because males usually retire at
60 in China and engage less in physical work after retirement.
The average and peak ages of IOFB patients in this research
are consistent with previous reports (29-42 [2, 4, 5, 12, 17];
30-50 [18-21]). This is probably because people of these ages
engage more in physical work. In regard to professions,
farmers and workers were the top two professions to suffer
from IOFB, which might be related to the physical labor
involved as well as the poor awareness of safety and lack of
protective measures.

Splashing of foreign bodies was the leading cause of
IOFB in this research, which is consistent with previous
reports [2, 17, 22, 23]. Splashing of foreign bodies appears
most commonly during hammering the foreign object;
polishing, welding, drilling, and so forth are also common
situations [24]. The second and third causes were other
explosives and fireworks, which when combined accounted
for 31.8%, higher than Zhang et al.’s report (27.8%) [2]. Metal
was the first IOFB. The second of the IOFB was nonmagnetic
explosives. The difference is probably due to the more
explosives used in China’s industrial production and the
Chinese custom of setting off fireworks.

In this research, we found that for gender differences,
male patients were more prone to injuries from splashing of
foreign bodies and female patients to stabbing. It is probably
because splashing of foreign bodies have to acquire a high
momentum to pierce into eyeballs, which are more often
available in working environment where males work. In
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contrast, sharp objects might pierce the eyeball and leave for-
eign bodies in it, which are viable even with little momentum,
such as in cases of scissors or toothpick stabbing. Procedures
that give rise to stabbing therefore also involve females. For
age and profession differences, we found fireworks accounted
for the most in 0-9 year olds and preschool and student
patients, while the percentages of patients from splashing of
foreign bodies in these populations were lower than those
in others. This is inconsistent with Moren et al. who reported
that injuries from exercise and toys were common causes of
children eye trauma and that injuries from explosives were
rare [25]. Reasons might be (1) this research dealt with IOFB
only, which accounts for a small percent of eye trauma in
children [25, 26]; (2) setting off fireworks is a Chinese folk
custom; and (3) there is insufficient guardian supervision
over children playing fireworks.

Since IOFB is related to the environment and the
protective measures taken, which depend on economic
development, incidence of IOFB is lower in developed
countries than in developing ones [22, 27]. As China’s
economy grows rapidly, the living and working environment
is also changing quickly. Analyzing the annual variation of
IOFB patient population characteristics and the causes will
generate more accurate theoretical basis for adjusting IOFB
protective measures to the current conditions in China.

In this research, IOFB patients that were mostly males at
working ages did not vary significantly over the ten years. As
for the variation in number of patients in different age
groups, for one thing, patients over 50 were increasing, which
might be related to the annually increasing average working
age in China [28]. For another, the number of patients
between 10 and 19 years old was decreasing over the
years, which might be a result of the decreased youth
engagement in physical labor. In addition, it is worth notic-
ing that though there were only a small percentage of patients
under ten, it did not vary significantly over the years, which
suggests that the awareness of safety should be raised in chil-
dren under ten and their guardians.

For trends in profession distribution of IOFB, on the
one hand, the percentages of student and worker patients
were declining, which might be attributed to (1) enhanced
awareness of safety, (2) less student engagement in physi-
cal labor, and (3) improved automation in the Chinese
industrial production that creates a safer working environ-
ment for workers. On the other hand, the percentage of
freelancer patients was climbing, probably because they
had no stable long-term job and were disadvantaged in
working skills and safety awareness.

In terms of causes, splashing of foreign bodies remained
the leading cause of IOFB in the study population over the
ten years. Similarly, the percentage of patients from fireworks
did not change significantly over the period, which might be
explained by the Chinese custom of setting off fireworks and
by the unimproved safety awareness in playing fireworks
[21]. Apart from that, the percentage of IOFB from other
explosives (excluding fireworks) was declining year by year,
which might be credited to the improved automation and
protective measures in industries with a high risk of explo-
sions, such as industries of coal, metallurgy, and mining.
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The incidence of endophthalmitis and retinal detach-
ment in this group was close to the literature [2, 29]. The
proportion of IOFB in the posterior segment is higher than
that reported by others which is 62%-79% [2, 29]. Vitrec-
tomy is the main surgical method for the treatment of IOFB.
Although the majority of IOFB can be removed by means of
operation, there are still 2/3 of the patients whose eyes
resulted in blindness. Blindness rate is higher in patients with
blast injury, occurring endophthalmitis, or with retinal
detachment. Blindness rate is lower in 0-9 year-old patients
and in patients with foreign bodies in the anterior segment
of the eye.

Based on the above analysis, we suggest that males who
are over 20 and works as workers, farmers, or freelancers
protect themselves against IOFB from splashing of foreign
bodies and that females pay attention to protection against
IOFB from explosives and stabbing. It is also suggested that
students under 20 and preschool children play as less fire-
works as possible.

6. Conclusion

This research revealed that most IOFB patients were males at
working ages and injured by splashing of foreign bodies,
which was consistent with other research. However, unlike
other research, we also found the difference in causes of IOFB
for different populations. Fireworks were the leading cause
for patients aged 0-9 while a higher percentage of female
patients were injured by stabbing. Moreover, we also found
that the percentages of patients over 50 and freelancer
patients were increasing while those of patients injured by
explosives were declining over the years.

Conflicts of Interest

The authors declare that there are no conflicts of interest
regarding the publication of this paper.

References

[1] S.Yeh, M. H. Colyer, and E. D. Weichel, “Current trends in the
management of intraocular foreign bodies,” Current Opinion
in Ophthalmology, vol. 19, no. 3, pp. 225-233, 2008.

[2] Y. Zhang, M. N. Zhang, C. H. Jiang, and H. Y. Qiu, “Intraocu-
lar foreign bodies in china: clinical characteristics, prognostic
factors, and visual outcomes in 1421 eyes,” American Journal
of Ophthalmology, vol. 152, no. 1, pp. 66-73.el, 2011.

[3] J. T. Thompson, L. M. Parver, C. L. Enger, W. F. Mieler, P. E.
Liggett, and For the National Eye Trauma System, “Infectious
endophthalmitis after penetrating injuries with retained intra-
ocular foreign bodies,” Ophthalmology, vol. 100, no. 10,
pp. 1468-1474, 1993.

[4] J. B. Jonas, H. L. J. Knorr, and W. M. Budde, “Prognostic
factors in ocular injuries caused by intraocular or retrobulbar
foreign bodies,” Ophthalmology, vol. 107, no. 5, pp. 823-828,
2000.

[5] H. Cao, L. Li, and M. Zhang, “Epidemiology of patients hospi-
talized for ocular trauma in the Chaoshan region of China,
2001-2010,” PLoS One, vol. 7, no. 10, article e48377, 2012.

[6] S. Cillino, A. Casuccio, F. Di Pace, F. Pillitteri, and G. Cillino,
“A five-year retrospective study of the epidemiological charac-
teristics and visual outcomes of patients hospitalized for ocular
trauma in a Mediterranean area,” BMC Ophthalmology, vol. 8,
no. 1, p. 6, 2008.

T. Eppig, A. Speck, B. Zelzer, and A. Langenbucher, “Protec-
tive glasses. Personal eye protection for professional use,”
Der Ophthalmologe, vol. 111, no. 7, pp. 681-691, 2014.

[8] P.Shashikala, M. Sadiqulla, D. Shivakumar, and K. H. Prakash,
“Profile of ocular trauma in industries-related hospital,”
Indian Journal of Occupational & Environmental Medicine,
vol. 17, no. 2, pp. 66-70, 2013.

[9] F. Kuhn, R. Morris, C. D. Witherspoon, and V. Mester, “The
Birmingham Eye Trauma Terminology system (BETT),” Jour-
nal Frangais d' Ophtalmologie, vol. 27, no. 2, pp. 206-210, 2004.

[10] B.S. Modjtahedi, A. Rong, M. Bobinski, J. McGahan, and L. S.
Morse, “Imaging characteristics of intraocular foreign bodies:
a comparative study of plain film X-ray, computed tomogra-
phy, ultrasound, and magnetic resonance imaging,” Retina,
vol. 35, no. 1, pp. 95-104, 2015.

[11] N. Chobeaux, R. Maux, I. Smolik, J. Colin, and J. F. Korobelnik,
“Delayed discovery of a metallic intraocular foreign body:
diagnostic and therapeutic stakes,” Journal Fran¢ais d'Ophtal-
mologie, vol. 26, no. 7, pp. 730-733, 2003.

[12] C. C. H. Liu, J. M. K. Tong, P. S. H. Li, and K. K. W. Lj,
“Epidemiology and clinical outcome of intraocular foreign
bodies in Hong Kong: a 13-year review,” International Oph-
thalmology, vol. 37, no. 1, pp. 55-61, 2017.

[13] T. Choragiewicz, K. Nowomiejska, K. Wertejuk et al., “Surgical
treatment of open globe trauma complicated with the presence
of an intraocular foreign body,” Klinika Oczna, vol. 117, no. 1,
pp- 5-8, 2015.

[14] E.S.Litand L. H. Y. Young, “Anterior and posterior segment
intraocular foreign bodies,” International Ophthalmology
Clinics, vol. 42, no. 3, pp. 107-120, 2002.

[15] M. A. Quayum and A. H. Akhanda, “Pattern of ocular trauma
admitted in a tertiary hospital,” Mymensingh Medical Journal,
vol. 18, no. 1, pp. 1-6, 2009.

[16] J. M. Tielsch, L. Parver, and B. Shankar, “Time trends in the
incidence of hospitalized ocular trauma,” Archives of Ophthal-
mology, vol. 107, no. 4, pp. 519-523, 1989.

[17] C.M. Greven, N. E. Engelbrecht, M. M. Slusher, and S. S. Nagy,
“Intraocular foreign bodies: management, prognostic factors,
and visual outcomes,” Ophthalmology, vol. 107, no. 3,
pp. 608-612, 2000.

[18] C. H. Chang, C. L. Chen, C. K. Ho, Y. H. Lai, R. C. Hu, and
Y. L. Yen, “Hospitalized eye injury in a large industrial city
of South-Eastern Asia,” Graefe's Archive for Clinical and
Experimental Ophthalmology, vol. 246, no. 2, pp. 223-228,
2008.

[19] O. Maneschg, M. Resch, A. Papp, and J. Nemeth, “Prognostic
factors and visual outcome for open globe injuries with
intraocular foreign bodies,” Klinische Monatsblitter fiir
Augenheilkunde, vol. 228, no. 9, pp. 801-807, 2011.

[20] C. A. Cheung, M. Rogers-Martel, L. Golas, A. Chepurny, J. B.
Martel, and J. R. Martel, “Hospital-based ocular emergencies:
epidemiology, treatment, and visual outcomes,” The American
Journal of Emergency Medicine, vol. 32, no. 3, pp. 221-224,
2014.

[21] M. Cai and J. Zhang, “Epidemiological characteristics of
work-related ocular trauma in southwest region of China,”

g
)



[22]

(23]

[24]

[25]

[26]

(27]

(28]

[29]

International Journal of Environmental Research and Public
Health, vol. 12, no. 8, pp. 9864-9875, 2015.

F. R. Imrie, A. Cox, B. Foot, and C. J]. MacEwen, “Surveillance
of intraocular foreign bodies in the UK,” Eye, vol. 22, no. 9,
pp. 1141-1147, 2008.

J. P. Ehlers, D. Y. Kunimoto, S. Ittoop, J. I. Maguire, A. C. Ho,
and C. D. Regillo, “Metallic intraocular foreign bodies:
characteristics, interventions, and prognostic factors for visual
outcome and globe survival,” American Journal of Ophthal-
mology, vol. 146, no. 3, pp. 427-433.e2, 2008.

L. Wickham, W. Xing, C. Bunce, and P. Sullivan, “Outcomes of
surgery for posterior segment intraocular foreign bodies—a
retrospective review of 17 years of clinical experience,” Graefe's
Archive for Clinical and Experimental Ophthalmology, vol. 244,
no. 12, pp. 1620-1626, 2006.

J. Moren Cross, R. Griffin, C. Owsley, and G. McGwin Jr.,
“Pediatric eye injuries related to consumer products in the
United States, 1997-2006,” Journal of American Association
for Pediatric Ophthalmology and Strabismus, vol. 12, no. 6,
Pp. 626-628, 2008.

J. Abbott and P. Shah, “The epidemiology and etiology of pedi-
atric ocular trauma,” Survey of Ophthalmology, vol. 58, no. 5,
pp. 476-485, 2013.

M. G. L. Woodcock, R. A. H. Scott, J. Huntbach, and G. R.
Kirkby, “Mass and shape as factors in intraocular foreign body
injuries,” Ophthalmology, vol. 113, no. 12, pp. 2262-2269,
2006.

H. Li, N. Jia, X. Zhang, and B. Fraumeni, “Regional distribu-
tion and development of human capital in China,” Economic
Research Journal, vol. 7, pp. 49-62, 2013.

D. W. Parke 3rd, A. Pathengay, H. W. Flynn Jr., T. Albini, and
S. G. Schwartz, “Risk factors for endophthalmitis and retinal
detachment with retained intraocular foreign bodies,” Journal
of Ophthalmology, vol. 2012, Article ID 758526, 6 pages, 2012.

Journal of Ophthalmology



	Etiologic Causes and Epidemiological Characteristics of Patients with Intraocular Foreign Bodies: Retrospective Analysis of 1340 Cases over Ten Years
	1. Introduction
	2. Subjects and Methods
	3. Statistical Analysis
	4. Results
	5. Discussion
	6. Conclusion
	Conflicts of Interest

