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Abstract
Objectives To describe, evaluate, and identify the characteristics, prognostic factors, and visual outcomes in patients with
intraocular foreign body (IOFB) in a Latin American population.
Methods A retrospective, observational case-series of patients with a diagnosis of IOFB. Variables analyzed included age,
gender, initial and final best correct visual acuity (BCVA), ocular trauma score, intraocular pressure, mechanism of injury,
material and number of IOFB, zone of injury, timing of primary repair and IOFB removal, complications, and follow up.
Results Sixty-one patients with IOFB were identified of which 97% were male with a mean age of 37.9 years (SD 2.16). The
most common IOFB location was intravitreal (43%). IOFBs were metallic in 78%, vegetal in 3%, and other materials in 11%.
Primary repair and secondary IOFB removal were performed at a mean timepoint of 3 days and 5 days, respectively. Systemic
and topical antibiotics were administered to all patients. The initial BCVA was 1.62 logMAR and the final was 0.6 logMAR,
which was statistically significant (Pearson’s chi-squared test, p value 0.01). No cases of endophthalmitis were seen.
Conclusion IOFB removal can be delayed when there are no signs of infection or evidence of retinal detachment, without an
increased risk of endophthalmitis and a negative impact on visual outcomes. Use of topical and systemic antibiotics appear
sufficient to prevent endophthalmitis in these cases.
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Introduction

Intraocular foreign body (IOFB) is a serious ophthalmic emer-
gency which can result in blindness. IOFBs account for 16–
41% of open globe injuries, and may affect visual function
severely [1–3]. Young men are the most commonly affected
group, usually accounting for over 90% of cases [2, 4] notably
in work-related injuries without adequate protective measures.
In 1993, Thompson and co-workers reported that only 6% of
those who suffered IOFB were wearing protective eyewear
[5]. Hammering is the most common mechanism of injury,
reported to account for 43% [2]. Treatment is surgical and

the main objective is to achieve an effective repair of ocular
anatomy, remove the IOFB, and minimize complications, in
particular endophthalmitis.

There is currently no published data on the outcomes of
IOFB in a Latin American population. In this study, we ana-
lyzed the presenting features and clinical outcomes of patients
with IOFB who were seen at Ocular Trauma Unit (UTO), the
Chilean National referral center of ocular trauma.We aimed to
report the mechanism of injury, surgical approach, and out-
comes with a specific focus on assessing whether antibiotic
prophylaxis and deferred IOFB removal resulted in a signifi-
cant incidence of endophthalmitis.
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Methods

A retrospective observational case-series of patients with a
diagnosis of IOFB was collected from clinical records of pa-
tients presenting with IOFB at UTO, Hospital Del Salvador,
Santiago, Chile (Chilean National Referral Centre of ocular
trauma) presenting between January 2015 and December
2017. The UTO had 34,087 outpatient attendances with diag-
nosis of ocular trauma during this period. Ocular trauma was
recorded according to the recommendations of the United
States Eye Injury Registry and the International Society of
Ocular Trauma Birmingham Eye Trauma Terminology
(BETT) [6]. The ocular trauma score (OTS) was applied in
all cases [7]. Variables analyzed included age, gender, initial
and final best correct visual acuity (BCVA), OTS, intraocular
pressure (IOP), mechanisms of injury, material and number of
IOFB, zone of injury (according to the Ocular Trauma
Classification Group: zone I: cornea, including corneoscleral
limbus, zone II: corneoscleral limbus to a point 5 mm poste-
rior into the sclera and zone III: posterior to the anterior 5 mm
of the sclera) [8], timing of primary repair and IOFB removal,
use of systemic antibiotics and intravitreal antibiotics (IVA),
complications, and follow up.

All IOFBs were diagnosed and confirmed by ultrasound
and/or computed axial tomography. The data was recorded
into a database (Excel®). All statistical analyses were per-
formed using GraphPad Prism version 6.01. Variables were
analyzed using Spearman correlation coefficient and Mann–
Whitney U test. A p value of < 0.05 was considered statisti-
cally significant for all tests. The research protocol was ap-
proved by the Hospital Del Salvador Ethics Committee and
fulfilled the Declaration of Helsinki.

Results

Demographic features

A total of 61 eyes of 61 patients with a diagnosis of IOFB
were analyzed (Table 1). The average age at diagnosis was
37.9 (SD 2.16, range 8–85 years) and 59 patients were males
(97%). Hammering was the most common mechanism ac-
counting for 57% (35 eyes); followed by use of machining
tools with missiles of glass and stone in 34% (21 eyes); ex-
plosions 5% (3 eyes); and vegetal trauma 3% (2 eyes).

Clinical features

At presentation, 7% of patients had OTS 1, 13% OTS 2, 41%
OTS 3; 10%OTS 4; and 30%OTS 5.With respect to the zone
of injury, 40 patients (66%) had trauma in Zone I; 16 patients
(26%) in Zone II and 5 patients (8%) in Zone III. Ocular
findings at admission are detailed in Table 2. Sixty of 61

patients (98%) had a single IOFB with one patient presenting
with three IOFBs. The material of the IOFB was metallic
magnetic in 46 (75%), metallic non-magnetic in 2 (3%), veg-
etal in (3%), and others (glass, stone, among others) in 11
(18%). The most common location of IOFB was intravitreal
in 26 eyes (43%), followed by retinal in 22 eyes (36%), 8 in
the anterior chamber (13%), and 5 intralenticular (8%).

Treatment

With respect to the treatment, the timing of primary repair
was a mean of 3 + days (SD 0.5 range 0–17) following the
injury. IOFB was removed during the primary repair (open
globe rupture repair and vitrectomy) in 35 cases (57%); in
26 patients (42%), extraction of the IOFB was deferred due
to lack of vitreoretinal expertise or a severely compromised
view. The average timing for IOFB removal was 5 days
(SD 5.2 range 0–22). In one patient, the IOFB was re-
moved 270 days later. In this case, the primary repair was
performed in his local hospital, and no IOFB was diag-
nosed until the patient presented with siderosis. This pa-
tient was excluded from the analysis.

Systemic antibiotic was administrated to all patients im-
mediately at the time of diagnosis and again before surgical
repair, as a part of endophthalmitis prophylaxis. This
consisted of moxifloxacin 400 mg once a day PO for 5 days
in 60/61 (98%) patients. One patient, an 8-year-old child,
was treated with cefazolin 75 mg/kg/day and clindamycin
15 mg/kg/day. Intravitreal antibiotics (IVA) were injected
in 5 patients (8%) according to surgeon preference, at the
moment of the primary repair. Therefore, the majority of
patients in our study have not had IVA as a part of the
treatment. Topical moxifloxacin was administered to all
patients after the primary repair.

Twenty-three-gauge vitrectomy (Alcon Constellation®
system) was utilized in all cases of intravitreal and retinal
IOFB (48 eyes) and one case of intralenticular IOFB. Gas
endotamponade (C3F8 and SF6) and silicone oil were each
used in 10 cases. Those eyes without significant retinal dam-
age were filled with air in 20 cases (41%) and balanced salt
solution (BSS) in 9 cases (18%).

Complications (Table 3)

The most common complication was retinal detachment in
13% (8 cases), followed by glaucoma in 11% (7 cases), phthi-
sis in 7% (4 cases), and cystoid macular edema (CMO) in 5%
(3 cases). One case each of postoperative cataract, epiretinal
membrane (ERM), macular scar, and corneal ulcer were re-
corded. No patients with traumatic endophthalmitis (TE) or
sympathetic ophthalmia were observed during the period of
follow up (mean 163 + 19 days). No complications were seen
in 36 eyes.
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With respect to the number of reoperations, 29 patients
underwent one additional surgery, 4 patients needed two sur-
geries, and 1 patient had three procedures. Types of surgery
included secondary intraocular lens (IOL) implantation which
was performed in 25 patients (41%) and pars plana vitrectomy
(PPV) which was performed in 15 patients (25%). The main
indication for PPVwas retinal detachment (8 eyes) and removal
of silicone oil (ROSO) (7 eyes). In 6 patients, secondary IOL
implantation and PPV were performed at the same time.
Twenty-seven (44%) patients did not undergo any reoperation.

Visual outcomes and follow up

The initial mean BCVA was 1.62 logMAR (0.25 + 0.04 dec-
imal), and the final mean BCVA had improved significantly to
0.6 logMAR (0.58 + 0.10 decimal) (Wilcoxon rank-sum test,
p value < 0.0001). At presentation, 5 patients had no light
perception (NLP) and 28 patients had a BCVA between light
perception (LP) and counting finger (CF). At the end of follow
up, 35 patients had a final BCVA 0.3 logMAR (20/40) or
better and 6 had vision of NLP.

In regard to ocular trauma score, patients with OTS 3 or
better had significantly better final visual acuity
(LogMar0.37 + 0.48) than the group of patients with OTS 2
or less (LogMar 1.68 + 1.10) (Mann Whitney test, p value <
0.0001). The BCVA was not affected by time interval to pri-
mary repair of globe rupture (Spearman correlation coeffi-
cient, p value = 0.26), and there was no correlation between
final BCVA and time of extraction of IOFB (Spearman

correlation coefficient, p value = 0.8). In terms of zone of in-
jury, there were no statistically significant differences between
zone of injury and final BCVA (Fig. 1) (Spearman correlation
coefficient p value = 0.8). Finally, the correlation between fi-
nal BCVA and location of IOFB was not statically significant
(Fig. 2.) (Kruskar-Wallis p value = 0.2 with Dunn’s multiple
comparison test). The mean duration of follow up was
163 + 19 days.

Discussion

Ocular trauma is a relevant cause of blindness in Chile.
Currently there is no accurate data in the Chilean population
regarding the presenting features and surgical outcomes of

Table 1 Demographic and clinical features and visual outcomes

Features Results

Age (Mean, SD, range) 37.9 + 2.16 (8–85)

Gender (%, number) Male 97% (59)
Female 3% (2)

Eye (%, number) Right 56% (34)
Left 44% (27)

Visual acuity at presentation
(Snellen) (decimal) (mean, SD)

1.62 logMAR and
(0.25 + 0.04 decimal)

Final visual acuity (Snellen)
(decimal) (mean, SD)

0.6 logMAR
(0.58 + 0.10 decimal)

Key messages

Intraocular foreign body is a serious ophthalmic emergency which can result in

blindness. The working-age population group is the most affected. This has to be

managed by vitreoretinal surgeons with experience in ocular trauma in order to

achieve an effective repair of ocular anatomy, remove the IOFB, and minimise

complications.

The series emphasizes the success of the prompt use of systemic and topical

antibiotics in preventing endophthalmitis.

The IOFB removal can be delayed, when there are no signs of infection, high risk

features such as vegetal IOFB, or evidence of retinal detachment, without an increase

of risk of endophthalmitis and a negative impact on visual outcomes
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IOFB. The reported incidence of IOFB in cases of open globe
injury varies from 16 to 41% [1–3]. In our study, most cases
took place in work environments and patients did not wear eye
protection, even though there are regulatory policies for work
safety consistent with previous studies in which only 0.8 to
6% of patients wore eye protection [4, 9]. In our series, 97% of
patients were working-age men, which is also in agreement
with previous data [2, 9, 10]. Hammering was the main mech-
anism of trauma, accounting for 57%. In previous reports, this
mechanism varies from 35 to 83% [10, 11].

The OTS is considered a good predictor of final visual
acuity [7]—this was also observed in our study. Those pa-
tients with OTS 2 or more had significantly better final
BCVA. Most of our patients had trauma in Zone I (65%),
compared with Zone II (26%) and finally Zone III (8%),
which is similar to previous reported studies [10]. The most
common reported clinical features at presentation include
traumatic cataract (43–73%), vitreous hemorrhage (33–
57%), and retinal detachment (5–23%) [2, 10]. We demon-
strate similar clinical findings: traumatic cataract (36%), vit-
reous hemorrhage (34%), and retinal detachment in 11%. A
literature review by Kuhn et al. showed that multiple IOFBs
can be seen in 8–25% of eyes [12], although we document
mutiple IOFBs in only one of 61 cases in our series.

In IOFB cases, initial visual acuity is a well-recognized
predictive factor [10 ,13–15], which correlates with final vi-
sual results. This reflects the level of damage in intraocular
tissues at the initial injury, which is difficult to adequately
repair, depending on retinal or optic nerve involvement. In

our study, the BCVA was not affected by time interval to
primary repair of globe rupture, which has previously been
described by Guven et al. [16] and Zhang et al. [10].
Previous work [10, 17–21] has suggested that visual acuity
is not affected by timing of IOFB removal. Colyer et al. [21]
evaluated IOFB in military conflicts showed that timing of
vitrectomy did not correlate with visual outcome with a me-
dian time to IOFB removal of 21 days (mean 38 days; range
2–661 days). On the other hand, Chaudhry [22] showed that a
delay in the IOFB removal for 48 h or more was a predictor of
poor visual acuity and a delay was also associated with an
increased risk of endophthalmitis, an association which was
not observed in our study and other previous reports [10, 21].

Williams and colleagues [19] did not find that the zone of
injury was an independent prognostic factor in poor outcomes;
however, as in other reports, they described that large wounds
may be associated with poor visual results [19, 20]. In our
analysis, there were no statistically significant differences be-
tween zone of injury and final BCVA. Conversely, significant
differences have been reported between anterior and posterior
location of the wound, the latter having worse visual results
[23]. The size of the wound was not systematically evaluated
in our study.

The location of IOFB is another relevant prognostic fac-
tor in previous publications. Although it has been reported
that IOFBs in the posterior segment are related to poor
visual outcomes [20, 24], this was not observed in our
study. We believe that we did not find differences in visual
outcomes according to zone of injury because the majority
of our patients had trauma in zone 1 and the location of
IOFB was intravitreal. We hypothesize that energy is dis-
sipated during penetration of the IOFB and may be
absorbed by the cornea, iris, and lens. In our study, 36%
of IOFB were located in the retina and 43% were in the
vitreous. Although it is documented in a previous report
that intravitreal IOFB can come to rest in the vitreous after
rebounding off the retina [25], this did not seem to be the
case in our series.

Another visual predictive factor which has been widely
studied is post-traumatic endophthalmitis [22, 26]. The

Table 2 Ocular findings at presentation

Ocular findings Percentage % (number)

Traumatic cataract 36% (22)

Vitreous hemorrhage 34% (21)

Retinal tears 20% (12)

Capsular rupture 18% (11)

Hyphema 18% (11)

Retinal detachment 11% (7)

Choroidal detachment 10% (6)

Subluxation crystalline lens 3% (2)

Vein occlusions 2% (1)

Macular lesions 2% (1)

Siderosis 2% (1)

Zone of injury Zone I 66% (40)
Zone II 26% (16)
Zone III 8% (5)

IOFB location Intravitreal 43% (26)
Retinal (partially penetrated/

perforated the retina) 36% (22)
Anterior chamber 13% (8)
Intracrystalline 8.19% (5)

Table 3 Complications
after extraction of IOFB Complications % (number)

Retinal detachment 13% (8)

Glaucoma 11% (7)

Phthisis 7% (4)

Cystoid macular edema 5% (3)

Cataract 2% (1)

Epiretinal membrane 2% (1)

Corneal ulcer 2% (1)

Macular scar 2% (1)
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percentage of endophthalmitis previously reported varies from
0 [9, 21, 27] to 17% [10]. In our study, we did not see any
cases of endophthalmitis. We believe that the absence of en-
dophthalmitis in our cases is likely due to two factors. First of
all, the material of IOFB being mostly metallic with only 2
vegetal IOFB and finally due to routine use and excellent
intravitreal penetration of systemic moxifloxacin, which was
used in all of our patients. Only 5 patients with IOFB included
in this study had documentation of intravitreal antibiotics.
Several studies have shown excellent intravitreal concentra-
tions and broad-spectrum coverage with moxifloxacin after
systemic administration [28–30]. Colyer et al. [21] highlight-
ed the potential role of topical and systemic fluoroquinolone
agents (primarily gatifloxacin, moxifloxacin, or levofloxacin)

in preventing traumatic endophthalmitis. Our study had simi-
lar results to Colyer’s study which had no cases of endoph-
thalmitis in 79 eyes with penetrating ocular injury and delayed
removal of IOFB (median time to IOFB removal was 21 days
and mean of 38 days, with a range of 2–661 days). All patients
in their series were treated with systemic and topical newer-
generation fluoroquinolones [21]. The main difference with
our study is median removal time of IOFB, being 5 days
(range 0–22) in our series. We excluded one patient who
had a delayed presentation of IOFB 270 days following the
injury, as our study series aimed to assess acute presentations
of IOFB.

Finally, 6 eyes (10%) had a final vision of NLP; how-
ever within this group, 4 eyes (6.55%) had initial vision
of NPL. As previously reported, 8 to 33% of eyes achieve
a final VA of NLP [31, 32]. Other reports described 25%
of eyes with final VA of 20/200 [13, 33]. In our series,
21% of eyes had a final VA of 20/200 or worse and 57%
achieved a final VA of 20/40 or better. These results con-
cur with previous research which showed a range of 17 to
71% of eyes with final visual outcome of 20/40 or better
[9, 10, 13].

Conclusion

This is the first report of the management and outcomes of
IOFB in a Latin American population, allowing us to compare
with series documented elsewhere in differing settings. The
series emphasizes the success of the prompt use of systemic
and topical antibiotics in preventing endophthalmitis. This
allows the patient to be transferred to an ocular trauma center
and be managed by vitreoretinal surgeons with experience in
ocular trauma, obtaining better surgical results. The IOFB
removal can be delayed, when there are no signs of infection,
high-risk features such as vegetal IOFB, or evidence of retinal
detachment, without an increase of risk of endophthalmitis
and a negative impact on visual outcomes. The retrospective
nature of our study requires caution in the interpretation and
applicability of its results, and future controlled clinical trials
could further elucidate these hypotheses.
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