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INTRODUCTION
Approximately 17-41% of open-globe traumas involve 
intraocular foreign body (IOFB) and posterior segment 
IOFBs continues to be the leading cause of eye injury-
related morbidity (1-3). In the classification of trauma, open 
globe injuries involving IOFBs are categorized separately, 
as the associated treatment and visual prognosis are 
different compared with other perforating and penetrating 
injuries (4,5). Posterior segment IOFBs are more likely to 
cause complications such as traumatic cataract, vitreous 
hemorrhage and retinal detachment (RD) than anterior 
segment IOFBs, resulting in a less favourable prognosis. 
Posterior segment IOFBs can also cause significant 
vision loss by inducing macular scaring, inflammation, 
endophthalmitis, and toxicity (6,7). In these patients, the 
visual outcome is dependent on various factors. Factors 
such as the presence of hyphema, vitreous hemorrhage, 
uveal prolapse, an afferent pupillary defect, retinal 
detachment, and poor initial visual acuity have been linked 

to an unfavorable visual prognosis (3,8,10). Large IOFBs 
were also reported to be associated with a worse final 
best corrected visual acuity (BCVA) (8,10).

Identifying and performing the appropriate surgical 
approach in patients with posterior segment IOFBs are 
important for the anatomical and functional outcomes. 
Early repair of the globe is thought to maximize visual 
potential and reduce the risk of endophthalmitis and 
sympathetic ophthalmia (11). The timing of IOFB removal 
is controversial; however, all foreign bodies must be 
removed from the eye due to the risk of endophthalmitis 
and toxicity, except for certain exceptional cases (2,12,15). 
Various IOFB removal techniques have been reported by 
different authors. Pars plana vitrectomy (PPV) is the key 
surgical procedure for the removal of posterior segment 
IOFBs and allows direct visualization and well-controlled 
surgery. This study aims to evaluate the demographic and 
clinical characteristics and surgical outcomes of cases 
that underwent VRS for posterior segment IOFB.
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Abstract
Aim: This study aims to examine the outcomes of vitreoretinal surgery (VRS) in the treatment of cases detected to have posterior 
segment intraocular foreign body (IOFB) due to eye trauma.
Materials and Methods: Files of patients who were detected to have posterior segment intraocular foreign bodies due to eye 
trauma and underwent VRS in our clinic between January 2014 and December 2018 were retrospectively reviewed. Patient age, sex, 
preoperative and final best corrected visual acuity (BCVA), initial eye examinations, nature of the foreign body and site of penetration 
into the eye, methods of foreign body removal, surgical methods, and complications were recorded.
Results: Of the 16 patients included in the study, 15 (93.7%) were male and 1 (6.3%) was female. Mean age of the cases was 32.8±13.7 
(14-58) years. Foreign body was metallic in 15 eyes, and a stone in one eye. Median time between trauma and IOFB removal was 3 
days. Foreign bodies were removed via an enlarged sclerotomy in 13 eyes, and a limbal incision in 3 eyes. Visual acuity improved 
during postoperative follow-up in 12 patients, deteriorated in three patients, and remained unchanged in one patient. Mean initial 
BCVA of the cases was 1.54±0.57 logMAR and mean final BCVA was 1.03±0.6 logMAR (p=0.014). Four eyes demonstrated recurrent/
new retinal detachment (RD), two eyes macular scaring, one eye a transient increase in intraocular pressure, one eye aphakia, one 
eye hemorrhagic choroidal detachment, and one eye phthisis bulbi. Median follow-up time was 14 (3-58) months.
Conclusion: VRS is an effective and safe procedure for the removal of posterior segment intraocular foreign bodies; however, visual 
and anatomic outcomes can be affected by various factors in these cases. Macular scaring and a recurrent or new RD are associated 
with poor final visual outcomes.
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MATERIALS and METHODS 
This study was approved by Inonu University Health 
Sciences Non-invasive Clinical Research Ethics Committee 
(date: 30.07.2019, approval number: 2019/286) and 
conducted in accordance with the Helsinki Declaration. 
Files of patients who presented to the Ophthalmology 
Department of Inonu University, Faculty of Medicine due 
to eye trauma and were detected to have IOFBs between 
January 2014 and December 2018 were retrospectively 
reviewed. Cases with anterior segment foreign bodies 
and missing data in the patient files were excluded from 
the study. Cases with IOFB localized in the posterior 
segment who were treated with VRS had undergone a 
complete ophthalmological examination involving patient 
age, sex, initial and final BCVA, intraocular pressure and 
biomicroscopic examination data, as well as orbital X-ray 
and orbital computed tomography (CT) examinations. In 
cases where the posterior pole could not be evaluated, 
B-scan ultrasounds were performed. Additionally, the 
nature of the IOFB, site of penetration into the eye, iris 
and retinal damage, presence of hyphema or vitreous 
hemorrhage, time between trauma and IOFB removal, 
duration of postoperative follow-up, surgical methods 
and complications were recorded.

Visual acuity of the patients was assessed using the 
Snellen eye chart. Visual acuity values were converted 
to units of log-MAR for statistical analysis. Intraocular 
pressure was assessed digitally prior to the operation and 
using Goldmann applanation tonometry in postoperative 
follow-up. Eyes with wound leakage underwent primary 
globe repair prior to PPV or combined primary globe 
repair and PPV where appropriate. Eyes that showed 
spontaneous wound closure with no leakage were treated 
with PPV as the first line treatment. The Birmingham Eye 
Trauma Terminology was utilized in the classification and 
identification of the ocular trauma (5). Wound site was 
described according to the Ocular Trauma Classification 
Group. Accordingly, Zone 1 injuries involve the cornea and 
the limbus; Zone 2 injuries extend from the limbus up to 
the anterior 5 mm of sclera; and zone 3 injuries extend 
posterior to the anterior 5 mm of sclera (4).

All cases underwent 20-gauge (G) or 23-G PPV for 
the removal of the foreign body. Foreign bodies were 
extracted from the sclera or the limbus according to the 
characteristics of the eye trauma and the IOFBs. IOFBs 
were usually removed via the limbal route in the absence 
of a crystalline lens; whereas in other cases, IOFBs were 
removed by enlarging the sclerotomy site during PPV and 
using a foreign body forceps. Where necessary, silicone oil 
endotamponade was used as an intraocular tamponade 
and endolaser photocoagulation was performed.

All patients who presented in the early phase were 
started on systemic antibiotic therapy along with topical 
antibiotics. One case manifested hypopyon on initial 
examination and was administered intravitreal antibiotics 
(vancomycin and ceftazidime). In all PPV procedures, an 
antibiotic (moxifloxacin) was added to the infusion fluid. 

Statistical Analysis
The data were tested for normality using the Shapiro-
Wilk test. Normally distributed data were presented in the 
form of mean±standard deviation. The distributions of 
non-normal data and data with limited observations were 
presented in the form of median, minimum, and maximum 
values. A dependent group’s t-test was used to compare 
dependent groups. The Mann-Whitney U test was used in 
the comparison of two independent groups. The level of 
significance was considered as 0.05 for all analyses.

RESULTS
This study included 16 eyes of 16 patients, of which 15 
(93.7%) were male and 1 (6.3%) were female. The mean 
age of the patients was 32.8±13.7 (14-58) years. The 
left eye was impacted in 10 patients, and the right eye 
in 6 patients. In cases where primary globe repair was 
performed, this procedure was performed within 24 hours 
following trauma. Seven eyes underwent 20-G PPV and 9 
eyes 23-G PPV. There was no special reason for choosing 
a 20 or 23-G PPV. The vitrectomy system available in our 
clinic at that time was used. Primary globe repair preceded 
PPV in 9 eyes, PPV was performed alone in 6 eyes due 
to the absence of wound leakage and combined primary 
globe repair and PPV were performed in one eye (Case 
10). The median time between trauma and IOFB removal 
was determined as 3 (2-90) days. The median follow-up 
time of the cases was 14 (3-58) months.

Nine eyes (56.3%) presented Zone 1 injuries, 4 eyes (25%) 
Zone 2 injuries, and 3 eyes (18.7%) Zone 3 injuries. The 
foreign body was metallic in 15 eyes (93.7%) and a stone 
in one eye (6.3%). On initial examination, 13 eyes were 
detected to have cataract and 3 eyes showed transparent 
lenses. Iris defects were detected in 4 eyes, iridodialysis 
in 3 eyes, and iris prolapse in one eye. One eye showed 
hypopyon (case 11). Eight eyes showed retinal tears/
detachment, and one eye each showed retinal dialysis, 
retinal hemorrhage, and retinal damage. Three eyes 
(cases 2, 4, 10) showed macular damage. IOFBs were 
localized in the retina in 8 eyes and in the vitreous in 8 
eyes. Figure 1 demonstrates a foreign body localized in 
the vitreous as visualized on orbital CT of a case. One eye 
(case 6) manifested symptoms of siderosis. Nine eyes 
underwent combined phacoemulsification/lensectomy 
and intraocular lens implantation, while one eye (case 
4) underwent PPV and lensectomy and was left aphakic. 
Three eyes underwent cataract surgery in a later session. 
Foreign bodies were extracted via an enlarged sclerotomy 
in 13 eyes and the limbal route in 3 eyes. Endolaser 
photocoagulation was performed as an additional 
surgical procedure during PPV in 13 cases. Silicone oil 
endotamponade was administered to 10 eyes. 

Recurrent retinal detachment was detected in three eyes 
(cases 5, 6, 11), meanwhile, one eye that had initially 
shown retinal hemorrhage developed hemorrhagic 
choroidal detachment and RD in the course of follow-
up. One eye (6.3%) showed transient high intraocular 
pressure that responded to medical treatment. 
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Four eyes (25%) demonstrated transient hypotonia in the 
early postoperative period. Additionally, macular scarring 
in two eyes and aphakia in one eye can be listed among 
the other complications we encountered. Demographic 
and clinical characteristics of the patients are presented 
in Table 1.

Anatomical success was achieved in 14 eyes (87.5%), 
while one eye (case 16) showed phthisis bulbi and another 
(case 6) developed chronic retinal detachment. The mean 
initial BCVA of the cases was 1.54±0.57 (0.7-2) logMAR, 
whereas the mean final BCVA was 1.03±0.6 (0-2) logMAR; 
and this difference was statistically significant (p=0.014). 
BCVA improved in 12 eyes (75%), deteriorated in three eyes 
(cases 6, 11, 16) (18.7%), and remained unchanged in one 
eye (case 14) (6.3%). The case who showed unchanged 
eyesight manifested retinal detachment and haemorrhagic 
choroidal detachment in the second postoperative month. 
The first case who showed poorer visual acuity (case 6) 
demonstrated a recurrent retinal detachment. The second 
case had initially presented symptoms of endophthalmitis 

and later showed a recurrent retinal detachment. The last 
case who showed poorer visual acuity had light perception 
but retinal damage as severe as loss of retinal tissue was 
detected during surgery; this eye manifested phthisis bulbi 
and visual acuity deteriorated to no light perception. The 
mean initial BCVA was determined to be significantly poorer 
in eyes detected to have iris damage, vitreous bleeding, or 
hyphema (respectively, p=0.007, p=0.002, p=0.002), and 
even though the mean final BCVA of these eyes showed a 
decrease, there was no statistically significant difference 
(respectively, p=0.161, p=0.091, p=0.210). The mean initial 
and final BCVA values were lower in eyes with retinal 
damage; however, there was no statistically significant 
difference (respectively, p=0.316, p=0.078). The mean 
initial BCVA was poorer in cases with IOFBs localized in 
the vitreous, whereas the mean final BCVA was poorer in 
cases with IOFBs localized in the retina; however, there 
was no statistically significant difference between two 
groups (respectively, p=0.505, p=0.422). Table 2 shows 
the relationship between initial and final visual acuity of 
the cases with respect to prognostic factors.

Table 1. Demographic and clinical characteristics of the patients

Case 
no

Gender
(F/M)

Age
(year)

Initial 
BCVA

Final 
BCVA

IOFB 
type

Zone 
1,2,3

VH /
 Hyphema Lens Iris 

injury
Retinal 
injury Complications Removal 

time (days)

Follow-up 
time

(months)
1 M 27 1.92 0.22 Stone 2 Both Cataract Iris defect None None 8 5

2 M 31 1.92 0.7 Metal 1 Both Cataract Iridodialysis Macular injury None 2 32

3 M 31 1.4 1.3 Metal 1 None Cataract Iris defect Retinal injury None 4 51

4 M 15 2 1.52 Metal 1 Both Cataract Iridodialysis RD, retinal tear, 
macular injury

Aphakia, 
Macular scar 

formation
3 7

5 M 45 1.92 1.52 Metal 2 VH Cataract None RD, retinal tear Relapse RD 2 58

6 M 37 0.7 1.7 Metal 1 None Cataract None RD, retinal tear Relapse RD 90 29

7 M 45 1.3 0.3 Metal 1 None Cataract None None None 17 3

8 M 17 1.92 1.1 Metal 2 Hyphema Phakic Iris defect Retinal tear None 2 34

9 M 22 0.22 0.1 Metal 3 None Phakic None Retinal tear None 2 6

10 F 31 2 1.52 Metal 2 Both Phakic Iridodialysis Retinal tear, 
macular injury

Macular scar 
formation 2 3

11 M 17 1 1.3 Metal 3 None Cataract None RD Relapse RD, 
Endopthalmitis 6 30

12 M 14 1.92 0 Metal 1 None Cataract None Retinal dialysis None 3 7

13 M 37 0.8 0.3 Metal 1 None Cataract None None None 45 7

14 M 58 1.92 1.92 Metal 1 Both Cataract Iris prolapse Retinal 
hemorrhage

Hemorrhagic 
choroidal 

detachment, 
RD

2 30

15 M 48 1.7 1 Metal 1 None Cataract None None None 4 3

16 M 50 2 2 Metal 3 Both Cataract Iris defect RD, retinal defect Phthisis bulbi 2 21

BCVA: Best Corrected Visual Acuity, F: Female, IOFB: Intraocular foreign body, M: Male, RD: Retinal Detachment, VH: Vitreous hemorrhage
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DISCUSSION
Eye injuries that involve foreign bodies are usually 
encountered between the ages 21 and 40 and constitute a 
notable cause of vision loss in young adults (3). The IOFBs 
can be of a metallic, glass, stone, plastic, or organic nature. 
Metallic foreign bodies comprise the majority of IOFBs 
as they are of adequate hardness to reach the posterior 
segment and can reach a certain speed (1,16,17). In the 
present study, the IOFBs were metallic in 93.7% of the 
cases. In these cases, apart from repairing the trauma-
induced damage caused by the IOFB, the treatment 
aims to prevent the infection, inflammation, and toxicity 
associated with the foreign body. The foreign body can 
be removed during the primary repair of the globe or in 
an early or late phase after the primary repair procedure. 
The potential advantages of early IOFB removal include 
a potential decrease in the risk of endophthalmitis, a 
decrease in the rate of proliferative vitreoretinopathy 
(PVR), and having the patients undergo a single surgical 
procedure (3,18,19). Meanwhile, early surgical intervention 
excludes the opportunity of a well-controlled surgery in 
patients with corneal edema and severe inflammation who 
do not have posterior vitreous detachment (20,21). On the 
other hand, delaying the removal of the IOFB can allow 
better control of the inflammation caused by the open 

globe injury, better evaluation of the intraocular structures, 
and posterior vitreous detachment, which would facilitate 
the surgery (3). Rates of endophthalmitis reported after 
IOFB injuries are relatively low and vary between 0% and 
10% (7,18,19,22). However, the IOFB must be surgically 
removed as soon as possible in eyes suspected of having 
endophthalmitis (8). In the absence of endophthalmitis, 
and particularly, when endoscopic surgery is not possible, 
surgery can be delayed until corneal edema recovers or 
intraocular inflammation is managed to allow better 
visualization during vitrectomy. This period usually lasts 
between 3 and 14 days (23). In the present study, the 
IOFBs were removed within 10 days following trauma in all 
cases except for three who presented to our clinic at later 
time. Of the patients with wound leakage, all underwent 
primary globe repair first and IOFB removal was performed 
at a second session, except for one case who underwent 
combined primary globe repair and PPV.

The site and method of foreign body removal must be 
decided by the surgeon based on their personal experience, 
in consideration of whether certain eye structures 
such as the cornea, lens and retina are damaged, and 
the characteristics of the foreign body. The removal of 
IOFBs without vitrectomy is usually not recommended 
as it exposes intraocular structures to an unnecessary 

Figure 1. Foreign body as visualised on orbital computed tomography of a case

Table 2. The relationship between initial and final visual acuity of the cases with respect to prognostic factors

Initial BCVA 
Median (Min.- Max.) p Final BCVA Median 

(Min.- Max.) p

Retinal injury Present (n=12) 1.92 (0.22- 2)
0.316

1.41 (0- 2)
0.078

None (n=4) 1.5 (0.8- 1.92) 0.3 (0.22- 1)
Iris injury Present (n=8) 1.92 (1.4- 2)

0.007
1.41 (0.22- 2)

0.161
None (n=8) 1.15 (0.22- 1.92) 0.65 (0- 1.7)

Vitreous hemorrhage Present (n=7) 1.92 (1.92- 2)
0.002

1.52 (0.22- 2)
0.091

None (n=9) 1.3 (0.22- 1.92) 1 (0- 1.7)
Hyphema Present  (n=7) 1.92 (1.92- 2)

0.002
1,52 (0,22- 2)

0.210
None (n=9) 1.3 (0.22- 1.92) 1 (0- 1.70)

Localization of IOFB Retina (n=8) 1.66 (0.7- 2)
0.505

1.3 (0.3- 1.7)
0.442

Vitreous (n=8) 1.92 (0.22- 2) 0.65 (0- 0.22)

BCVA: Best corrected visual acuity, IOFB: Intraocular foreign body, Min.: Minimum, Max.: Maximum
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risk of traction (23). Advances in vitreoretinal surgery 
tools and surgical techniques have improved treatment 
success in open globe injuries involving posterior 
segment IOFBs. The removal of the posterior segment 
IOFB by PPV is associated with a lower risk of retinal 
detachment because of the removal of the vitreous and 
less collateral damage because of direct visualization 
and well-controlled surgery, reducing the risk of potential 
endophthalmitis (7,24). In addition, retinochoroidectomy 
can be required in the presence of intraretinal foreign body 
and this procedure can be performed during PPV. The 
use of perfluorocarbon liquids prior to moving the IOFBs 
during PPV helps avoid macular damage in the case that 
the foreign body is dropped (25). IOFBs can be removed by 
enlarging the sclerotomy site during vitrectomy or via the 
limbus. IOFBs of greater thickness are extracted via the 
anterior chamber instead of the sclera. Usually, a limbal 
approach is adopted in the absence of a crystalline lens 
and enlarged sclerotomy is preferred otherwise. In a study 
by Yuksel et al., the enlargement of the sclerotomy site 
in the form of a "T" or "L" was described as an effective 
and safe procedure for the removal of posterior segment 
IOFBs in cases managed with 23-gauge PPV. The cited 
study reported complications such as fibrin reaction in 
eight (22.2%) patients and elevated intraocular pressure 
in 12 patients (33.3%) (26). In another study, conducted 
by Singh et al., 14 patients who presented with limbal or 
corneal foreign body penetration sites and cataract were 
treated with 23-gauge vitrectomy and the foreign bodies 
were removed via the limbus (27). In our study, foreign 
body removal was performed by enlarging the sclerotomy 
in 13 eyes and via the limbus in 3 eyes.

Various factors have been reported in relation to the 
final visual outcome in posterior segment IOFB injuries. 
A visual acuity below 20/200 was reported in 25% of 
patients with IOFB (3,23). A poor initial visual acuity, 
presence of an afferent pupillary defect, vitreous bleeding, 
retinal detachment or retinal damage, uveal prolapse, 
and a large IOFB size have been reported as unfavorable 
prognostic factors (2,3,7-10,14,28). The probabilities 
of hyphema, vitreous hemorrhage, retinal bleeding and 
uveal prolapse increase in parallel to the weight, width 
and thickness of IOFBs (21). Teke et al. determined that 
a large foreign body size was associated with a higher 
risk of PVR and poorer final visual acuity (29). A study 
performed in China that involved a very large series found 
that poorer visual outcomes were linked to poorer initial 
VA, a larger entry wound, posterior segment IOFBs, and 
preexisting endophthalmitis (2). Patients who presented 
with RD or retinal tears and had IOFBs were found to 
show poorer initial and final BCVA values than those 
without retinal damage and this was reasoned to be 
due to the frequent recurrence of RD in these patients 
(30). A study out of Switzerland reported less favorable 
visual outcomes in cases with macular involvement, 
severe vitreous hemorrhage, poor initial VA, large IOFBs 
and Zone-3 injuries (31). In the present study, initial 
BCVA was determined to be significantly poorer in eyes 
with iris damage, vitreous bleeding, or hyphema, and the 

final BCVA was poorer in eyes with retinal or iris damage, 
vitreous bleeding, or hyphema and eyes where the foreign 
body was localized in the retina; however, there was no 
statistically significant difference. This can be due to the 
limited number of patients included in this study. 

The most common complications encountered after the 
removal of posterior segment IOFBs by PPV were reported 
to be retinal detachment (18.9%) and glaucoma (17.2%) 
(21). Similar to early retinal detachment, late retinal 
detachment was associated with a worse final BCVA 
(21). In our study, four eyes (25%) were found to have RD; 
three of these were recurrent and one appeared during 
follow-up despite no RD at first presentation. All of these 
eyes showed limited visual acuity improvement (below 1 
logMAR). Of our cases, one (6.3%) showed transient high 
intraocular pressure that responded to medical treatment, 
and four (25%) showed transient hypotonia in the early 
postoperative period. Other complications we encountered 
can be listed as macular scarring in two eyes, aphakia in 
one eye, hemorrhagic choroidal detachment in one eye, 
and phthisis bulbi in one eye.

CONCLUSION
The limitations of our study are that it is a retrospective 
study and there is a limited number of cases. Patients 
with posterior segment IOFBs can manifest quite diverse 
presentations and visual prognoses. Factors that influence 
the final visual acuity in these patients are very variable. 
In our study, final VA remained low in eyes that showed 
macular scaring and recurrent or new RD.
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