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Abstract

Objectives The objective of this study is to evaluate the effect of vitrectomy timing on anatomical and functional outcomes
in cases with open-globe injuries caused by improvised explosive devices (IEDs).

Methods A retrospective review of ocular injuries caused by IEDs was undertaken. The eyes were classified into four
groups based on the timing of vitrectomy: early (Group-1; 2—4 days), delayed (Group-2; 5-7 days), late (Group-3;
8-14 days) and very late (Group-4; >14 days).

Results The medical records of 351 patients were reviewed, and 212 patients were excluded. A total of 189 eyes of the
remaining 139 patients were analysed. Visual improvements were statistically significant compared to the baseline values in
all groups (p < 0.001). The early group showed better functional and structural outcomes when compared to the other groups.
There was also no proliferative vitreoretinopathy (PVR) in the early group, while PVR was at the highest rate (25%) in the
very late group and constituted the most significant reason for recurrent retinal detachment.

Conclusion Both functional and anatomical outcomes were better in the early group. Delayed surgery may be indicated for

some cases, but 1-week interval seems to be an optimal time-frame in open globe injuries due to IEDs.

Introduction

Explosive weapons can cause devastating injuries for the
whole body. The impact of explosive weapons is highly
correlated with the magnitude of the explosion and the
proximity of potential victims. Victims of blast are usually
severely injured due to the proximity of the explosion. The
mechanism of trauma is primary blast injuries and objects
colliding with high speed and energy [l]. Improvised
explosive devices (IEDs) are strongly associated with
severe ocular morbidity due to the effect of additional
materials, such as glass and metallic objects that increase
the lethal effects of shrapnel propelled by the explosion.
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They are commonly used during terrorist activities and
irregular warfare.

Ocular trauma related to IEDs is often in the form of
open-globe injury, in which both anterior and posterior
segments are affected. In these cases, the suture closure
of the globe should be performed as soon as possible.
However, the management of posterior segment involve-
ment is the main challenge for the ophthalmologist. It is
highly controversial whether early or deferred vitrectomy is
better for posterior segment involvement [2]. Previous
reports showed that patients with the posterior segment
involvement of ocular injuries tended to result in pro-
liferative vitreoretinopathy (PVR) due to scar formation [3],
which could lead to the development of phthisis bulbi if not
operated. On the other hand, functional visual improve-
ments can be achieved using pars plana vitrectomy
(PPV) [4]. Some reports focus on the timing of vitreoretinal
surgery in cases with ocular injuries [5, 6]. However,
there is still no consensus on the timing of vitrectomy in
these cases.

In this study, we aimed to present the effect of PPV
timing on the functional and anatomic results of patients
with deadly weapon-related open-globe injuries at a tertiary
ocular trauma centre.
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Methods

This retrospective study was approved by the institutional
review and ethics boards of the Giilhane Training and
Research Hospital, Ankara, Turkey and followed the tenets
of the Declaration of Helsinki. We conducted a retro-
spective review of patients presenting with open-globe
injuries caused by IEDs during security operations between
April 2004 and 2018. We included only cases who under-
went PPV due to open-globe injury related to IEDs. Primary
open-globe repair was performed either at a regional hos-
pital or at our department. Following urgent medical and/or
surgical interventions at the scene of injury, all patients
were transferred to our centre by an air ambulance. Sys-
temic levofloxacin and topical moxifloxacin treatments
were applied in all patients. Full-thickness wound of the
eyewall (sclera, cornea or both) was defined as open-globe
injury, and the Ocular Trauma Classification Group criteria
were applied to divide the patients into groups according to
the type (mechanism), grade (visual acuity at presentation)
and zone (location and extent) of injury, and the presence or
absence of a relative afferent pupillary defect [7]. In addi-
tion, the time to primary repair, subsequent surgical pro-
cedures and PPV were recorded. Fundus photography was
performed depending on each patient’s general health status
and media opacity. Posterior segment photos were captured
by the Optos ultra-widefield system (Optomap, Dunfirm-
line, UK) (Fig. 1). Patients diagnosed with traumatic evis-
ceration, optic nerve avulsion or optic nerve laceration due
to trauma were excluded from the study. Those with
delayed transportation of more than 7 days due to unstable
general health status related to trauma were also excluded.

Three-port PPV was performed using conventional 23-
or 25-gauge instrumentation with/without scleral buckling.
Lensectomy using aspiration or a vitrectomy probe was
added if visualisation was obscured or the lens capsule was
not intact. Core vitrectomy followed by central posterior
vitreous detachment was achieved. Perfluorocarbon was
used in cases with retinal detachment and intraocular for-
eign bodies (IOFB). Prophylactic chorioretinectomy (PCR)
was performed if there was an exit wound or compromised
choroid following IOFB removal. Intraoperative endolaser

Fig. 1 Retinal images of the
same patient with standart
fundus camera and ultra-
widefield fundus camera.

a Dilated fundus photography
showing vitreous haemorrhage
and incarcerated vitreous bands.
b Ultra-widefield infrared image
of the vitreous bands and

exit wound.

retinopexy was applied to any retinal break. IOFB removal
covered through the entry port, an enlarged sclerotomy
or the cornea according to dimensions of IOFB.
Air—perfluorocarbon exchange was undertaken following a
silicone oil injection of 1000 cs, 5000 cs or heavy silicone
oil. Relaxing retinotomy was added to the surgery plan of
cases with excessive PVR preventing retinal reattachment.
Some surgical procedures were performed endoscopically
or with temporary keratoprosthesis due to media opacities
preventing the visualisation of the posterior segment.

According to Kuhn’s review, we divided the patients into
four groups based on the time between the injury and
vitrectomy: early (Group-1; 2-4 days), delayed (Group-2;
5-7 days), late (Group-3; 8—14 days) and very late (Group-
4; >14 days) [8]. In addition, patients who underwent
evisceration following unsuccessful surgical efforts were
evaluated separately as Group-5.

Statistical analysis was performed using SPSS version
20.0 (SPSS, Chicago, IL, USA). Student’s ¢ test was used to
compare the parameters before and after surgery, and the
one-way analysis of variance was used for intergroup
comparisons. Test requirements were not met for univariate
analysis and linear regression models. A binary logistic
regression analysis was used to determine the relationship
between the preoperative categorical variables and the final
visual outcome. Statistical significance was set at p <0.05.

Results

We reviewed the medical records of 490 patients admitted
to our clinic for eye trauma due to explosions. The excluded
cases were 175 patients with eye trauma related to non-IED
explosive devices, 20 patients with superficial corneal for-
eign bodies that did not require PPV, 7 patients with trau-
matic evisceration, 5 with orbital foreign bodies but an
intact globe, 2 with optic nerve avulsion and 2 with a
delayed transfer due to the medical condition of patients
being unsuitable for an air ambulance. As a result, 189 eyes
of 139 patients (all male) were analysed. Forty-four (33.8%)
right eyes and 34 (26.2%) left eyes were injured, whereas
51 (40%) patients experienced bilateral eye injuries. The
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Fig. 2 Distribution of the eyes with traumatic injury among the PPV
timing groups.

average age was 26+6 years. All eyes had open-globe
injuries, while 48 (25.4%) had perforating eye injuries, 10
(5.3%) had penetrating eye injuries, 109 (57.7%) had IOFB
and 22 (11.6%) had rupture related to blunt trauma due to
the explosion of IEDs. The eyes with IOFB were evaluated
in the IOFB group even if they had additional penetrating or
perforating ocular injuries. The distribution of the eyes was
similar between the groups (Fig. 2). None of the patients
confirmed the use of eye protection at the time of injury.
Of all patients, 109 (78.4%) presented to our clinic within
48 h of injury and 30 (21.6%) within 2—7 days after injury.
These patients had been examined and undergone first
ocular surgery at a local medical centre by an ophthalmol-
ogist but needed to wait for transportation due to safety
issues. The ocular trauma scores and injury zones are shown
in Tables 1 and 2, respectively.

Twenty-one patients (11%) underwent evisceration due
to irreparable posterior segment defects by blast munitions
and fragments traversing the eye. This procedure was
undertaken within the first 10 days after injury for 11 (52%)
patients and within a month following unsuccessful surgical
efforts for the remaining 10 (48%). Patients that underwent
evisceration following unsuccessful PPV surgery were
included in the corresponding to PPV timing group. The
initial details of the patients undergoing evisceration are
shown in Table 3. Thirteen patients (7%) required one
surgical procedure to recover, while 2 patients (1%)
required more than ten operations. IOFB was seen in 109
patients (58%), and had both intraocular and intraorbital
foreign bodies in 11 (6%) patients. In 16 of IOFB cases,
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Table 1 Ocular trauma score calculation.

Initial visual factor Raw points
A—initial score (based on initial visual NPL =60
acuity) PL/HM =70
1/200 to 19/200 = 80
20/200 to 20/50 =90
>20/40 = 100
B—globe rupture -23
C—endophthalmitis —17
D—perforating injury —14
E—retinal detachment —11
F—relative afferent pupillary defect —10
Raw score sum OTS category
044 1 (36.5%)
45-65 2 (29.1%)
66-80 3 (16.4%)
81-91 4 (10.1%)
92-100 5 (7.9%)

Adapted from Kuhn et al. [7]. The percentages of our patients are
shown in the relevant category.

NPL non-perception of light, PL perception of light, HM hand
movement.

there was retinal penetration, and the choroid was located at
the posterior pole (33% nasally and 51% temporally). All
IOFBs were removed, but only six patients with intraorbital
foreign bodies underwent the surgical removal procedure.
Five of these patients were inoperable due to the deep
location of the foreign bodies in the orbit.

All of the patients underwent globe exploration and
primary open-globe repair within 24 h, and lens removal
was performed in 21 (11%) of these patients during the
same session as primary open-globe repair. Eight (4%)
patients underwent penetrating keratoplasty (PKP) follow-
ing the use of a temporary keratoprosthesis during the first
PPV surgery session. Six (3%) patients required endoscopic
PPV due to visualisation problems (Table 4). We did not
observe any postoperative complications in the eyes that
had been operated on using endoscopic PPV. However,
among the patients that underwent keratoprosthesis-assisted
PPV, two eyes developed graft failure and one eye required
glaucoma shunt surgery. There was no graft failure in the
eyes in which PKP was undertaken following other surgical
procedures to restore the vision.

Preoperative visual acuity in logMAR was 1.90+ 1.61 in
Group-1, 2.26 +1.59 in Group-2, 2.75+1.29 in Group-3
and 2.70 = 1.47 in Group-4 (p>0.05). There was a statis-
tically significant visual improvement compared to the
baseline values in all groups over 12 months (p <0.001)
(Fig. 3). The visual improvement also statistically sig-
nificantly differed between all groups (p <0.05). The ana-
lysis of the visual improvements between the groups
showed that the statistically significant differences were
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;Z:('ﬁyzng;ggﬁif;'egcsggn“_‘fter Zone Initial visual acuity % p OR® (95% CI)
globe injuries. of injury Better than 1.0 Worse than 1.0
in logMAR in logMAR
n % n
1 24 369 41 63.1 <0.001 3.58 (1.72-7.44)
2 5 714 2 28.6  0.005 10.37 (1.92-55.87)
3 1 50 1 50 0.32 3.75 (0.22-61.49)
142 5 32 26 96.8 0.42 0.65 (0.23-1.84)
243 2 133 13 86.7 0.53 0.53 (0.11-2.49)
1+243 1 1.7 57 98.3 <0.001 0.03 (0.005-0.29)

“The relative odds of the variable having outcome of interest, compared with the other variables in the

category.

Table 3 Clinical characteristics of patients that underwent evisceration
following unsuccessful surgical efforts.

Table 4 Surgical procedures of pars plana vitrectomy in the study
population.

Initial vision

NPL 100%
OTS

25 85.6%

35 4.80%

36 4.80%

37 4.80%
Zone 3 injury 100%
Type of injury

Perforating 95.20%

Penetrating 4.80%

All eyes were in OTS category 1 and had injuries involving zone 3.

caused by the improved outcomes in Group-1 compared to
the other groups. There was no incidence of PVR devel-
opment in Group-1, while the PVR rates were calculated as
7%, 15% and 7% for Group-2, Group-3 and Group-4,
respectively. The ophthalmic examination revealed retinal
detachment in 131 (69%) patients at baseline. The use of
endotamponade during surgery was mostly seen in Group-3
and Group-4. The rate of patients not requiring endo-
tamponade during surgery was 52% in Group-1, 31%
in Group-2 and 20% in Group-3 and Group-4. Retinal
reattachment was achieved in 90 of 131 eyes (69%). The
highest surgical success was obtained from Group-1. Ana-
tomical improvement outcomes statistically significantly
differed between the groups (p < 0.001). This was related to
the high PVR rates (15%) causing recurrent retinal
detachment and multiple surgery requirements in the late
group (Fig. 4). A binary logistic regression analysis was
performed to analyse the association between the final
visual acuity (FVA) and preoperative factors (Table 5). The
results showed that OTS category 1 (p =0.018) and zone
3 injuries (p =0.006) were associated with an FVA of
<1.0 in logMAR. Twenty-one eyes with surgical failure

Endoscopic  Keratoprosthesis Conventional

(n==6) n=238) (n=175)

Initial VA

Grade 1 (>20/40) - - 19 (10.8%)

Grade 2 (20/50 to  — - 27 (15.4%)

20/200)

Grade 3 (19/200 - - 16 (9.1%)

to 1/200)

Grade 4 (HM/LP) 3 (50%) 7 (87.5%) 84 (46.8%)

Grade 5 (NLP) 3 (50%) 1 (12.5%) 29 (17.9%)
Final VA

Grade 1 (>20/40) 1 (16.6%) - 72 (41.1%)

Grade 2 (20/50 to — 1 (12.5%) 26 (14.8%)

20/200)

Grade 3 (19/200 1 (16.6%) 1 (12.5%) 17 (9.7%)

to 1/200)

Grade 4 (HM/LP) 3 (50%) 1 (12.5%) 26 (14.8%)

Grade 5 (NLP) 1 (16.6%) 5 (62.5%) 34 (19.6%)
Zone I involvement 6 (100%) 8 (100%) 152 (86%)

OTS 1 4 (66.7%) 6 (15%) 59 (33.7%)

OTS 2 1 (16.7%) 1 (12.5%) 53 (30.3%)

OTS 3 1 (16.7%) 1 (12.5%) 29 (16.6%)

OTS 4 - - 19 (10.9%)

OTS 5 - - 15 (8.6%)

VA visual acuity, HM hand movements, LP light perception, NLP no
light perception.

subsequently underwent evisceration surgery due to irre-
parable posterior segment problems. Ten (5%) eyes
became phthisic and lost light perception. Eight patients
(4%) had scleral buckling surgery following the surgical
failure of PPV. Only four patients, two in Group-1 and two
in Group-2, achieved retinal reattachment. The median
time from the injury to the scleral buckling procedure was
186 days. Three patients had an Ahmed valve device
implanted due to the failure of maximal tolerated medical
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therapy for traumatic glaucoma, and none of the patients
had a diagnosis of endophthalmitis during the routine
follow-ups.

Discussion

Performing primary open-globe repair as early as possible is
the standard practice worldwide; however, the timing of
vitrectomy for open-globe injuries involving the posterior
segment has remained controversial for decades. Clinical
studies that have investigated the early or delayed timing of
vitrectomy to date have only limited value due to their
retrospective nature. In addition, the wide range of cases
related to trauma makes it very difficult to assess risk factors
or treatment modalities for a better clinical outcome. A
randomised trial with a large number of patients and a long
follow-up period would be ideal; however, this seems to be
unlikely in the short term.

Following primary open-globe repair, the main concerns
regarding visual and functional outcomes are post-traumatic
endophthalmitis, retinal detachment and PVR [2, 9]. A

Visual Acuity (LogMAR)

G oD G G D S S— = &

Baseline 1stMo 2nd Mo 3rd Mo 4th Mo 5th Mo 6th Mo 7th Mo 8th Mo 9th Mo 10th Mo 11t Mo 12th Mo

@spunGroup-1 el Group-2 Group-3  essesGroup-4

Fig. 3 Baseline and postoperative visual improvements. Patients
with delayed presentation and surgery had worse visual acuity at
baseline. Group-1 (early), Group-2 (delayed), Group-3 (late), Group-4
(very late).

previous study from our department reported post-traumatic
culture-positive endophthalmitis rates as 9.5% following
deadly weapon-related open-globe injuries [10]. In that
study, lens disruption and grade 4 injuries (presenting visual
acuity worse than 5/200 to light perception) were reported
to be clinical features associated with an increased risk of
infection. In our study, 11% of the patients underwent
evisceration due to irreparable damage. We excluded these
patients because we could not be certain whether they
would develop endophthalmitis, and thus our rate of
endophthalmitis was zero. Delayed timing of primary globe
repair has been previously associated with an increased risk
of infection [11]. Colyer et al. [12] reported that PPV and
IOFB removal could be delayed if primary closure was
undertaken within hours of injury, and topical/systemic
antibiotics were initiated. In that review, there were no cases
of endophthalmitis among 79 patients who underwent early
closure and received topical and oral antibiotics. In another
previous study conducted in our clinic, Staphylococcus
epidermidis was identified as the most common isolate,
suggesting contamination. These informative results indi-
cate the importance of combat medics in the field applying
certain preventive measures. A wide range of systemic and
topical antibiotic prophylaxis and proper first intervention
within hours of injury are good examples of preventive
medicine practices. In addition, a previous case series of
ocular injuries related to explosive materials reported no
endophthalmitis [12—-15]. All these reports suggest that
hot, metallic, projectile particles may be associated with
endophthalmitis less frequently. An endophthalmitis
vitrectomy study suggests that routine immediate PPV is
not necessary for patients with better than light perception
vision at presentation [16]; however, we know that PVR is
more common in cases with endophthalmitis. Furthermore,
multiple breaks, large retinal tears and vitreous haemor-
rhage are usually reported in seriously injured eyes. These
factors are known to create a high risk in terms of PVR
development. Essex et al. [17] showed that the infection
frequency steadily increased with each hour’s delay of

Fig. 4 The 6th-month fundus images of a patient in the late group.
a Massive vitreous haemorrhage with no IOFB or retinal laceration.
There is subretinal fibrosis with no tPVR activity. b, ¢ The fundus
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image of another patient in the late group presenting with IOFB and
retinal laceration. The image of PVR following multiple surgical
operations with the use of endotamponade.
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surgery. Blanch et al. reported that every 24 h of delay
between the injury and primary open-globe repair was
associated with a reduction in the predicted visual acuity of
0.37 (95% CI: 0.14-0.60) logMAR [18]. On the other hand,
early PPV causes a higher risk of haemorrhage, and the
induction of posterior vitreous detachment may be chal-
lenging in the absence of spontaneous resolution within that
timeframe. Complete core vitrectomy followed by periph-
eral vitreous removal and endotamponade use is also chal-
lenging. It has been suggested that more than 24 h delay in
primary open-globe repair causes a fourfold increase in the
risk of endophthalmitis [19].

The second major factor determining visual prognosis
following an open-globe injury is PVR development. Ret-
inal lesions, lens disruption and vitreous haemorrhage are
factors providing a medium for migrating cells to stimulate
PVR [9]. IOFB and its dimensions are the main risk factors
because the larger foreign body has higher penetrating
energy. This increases the possibility of reaching and
injuring the retina, and higher amounts of proteinaceous
lens material mixing with a higher amount of blood in the
vitreous. It is also known that PVR development occurs as a
result of fibrous and RPE proliferation linked to posterior
segment lesions [20]. In a study by Ozdek et al. [21], PCR

Table 5 Binary logistic regression analysis between the final visual
acuity and preoperative factors.

B p OR CI (95%)
IVA 0.38 0.086 1.47 0.94-2.28
PPV timing (<7 days) 0.22 0.71 1.24 0.38-4.01
Retinal detachment 0.9 0.18 0.4 0.10-1.54
IOFB 0.17 0.73 0.83 0.30-2.29
Zone 3 injury 1.34 0.006 3.82 1.47-9.29
OTS 1 1.35 0.018 3.89 1.26-11.98

IVA initial visual acuity, /OFB intraocular foreign body, OTS ocular
trauma score, B regression coefficient, OR odds ratio, CI confidence
interval.

Statistically significant correlations (p <0.05) were written in italics.

=" Retinal laceration*

o
-
!

Fig. 5 Preoperative and postoperative retinal images of a patient
with IOFB. a The baseline fundus images of a patient with IOFB and
retinal laceration. *The retina and choroid are damaged, and fibroblastic

with PPV was reported to be effective in perforating eye
injuries and IOFB-related retinal lesions. The authors per-
formed the removal of the underlying necrotic choroid and
all other tissues using a vitrectomy cutter followed by
endodiathermy. In our study, 64% of the patients had
IOFBs, and 43% of these patients also had retinal lesions
related to IOFB. The remaining IOFBs were steady in the
vitreous gel. The patients with retinal lesions (retained in
the choroid/sclera or exit wounds due to perforation)
underwent PPV with chorioretinectomy (Fig. 5). None of
the patients in Group-1 (2-4 days) developed PVR. In
Group-2 (5-7 days), the PVR rate was 7%, and all of these
patients had IOFBs retained in the choroid located nasally
to the optic disc. The highest PVR rate (15%) was found in
Group-3 (8-14 days). Chorioretinectomy for retinal wounds
located at the posterior pole remains controversial since a
pigmentary reaction is often seen surrounding the PCR site.
The distance of the lesion to the fovea or a major vessel is a
major challenge in deciding whether to apply laser treat-
ment or diathermy. On the other hand, the outcomes of
patients who undergo late chorioretinectomy are known to
be superior to those who do not undergo this procedure, but
far inferior to those who undergo PCR [3]. In our cases, we
performed PCR; however, tissue debridement and laser/
endodiathermy use were limited in cases with IOFBs
located at the posterior pole. These cases developed PVR
with subretinal fibrous bands probably due to the limited
removal of the inflammatory components. In Group-4
(>14 days), the PVR rate was 7%, which was lower com-
pared to the late surgery group and could be misleading.
However, the very late surgery group mostly comprised of
patients with stable ocular conditions but more critical
general health status related to IED injuries. In addition,
these PVR rates belonged not only to patients that under-
went PCR, but also those that did not undergo this proce-
dure. In a subgroup analysis, we evaluated the PVR rates
among the patients that underwent PCR and determined
these rates to be 0% for Group-1, 9% for Group-2, 20% for
Group-3 and 25% for Group-4. Exit wounds located more

" == PCR zone with 360°LFK

activity is seen. b The fundus image of the same patient following PPV,
IOFB removal, and PCR with three rows of endolaser surrounding
the zone.
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posteriorly are prone to developing PVR, but in our study,
nasally located IOFBs were also prone to this complication
even after PCR.

Ghoraba et al. [22] reported a prophylactic scleral
encircling band combined with PPV for the management of
perforating ocular injury. They positioned the band to
support the vitreous base. In our study, eight patients
underwent additional scleral buckling surgery. Fifty per
cent of all patients had reattached retinas, and these cases
were all in Group-1 (n=2) and Group-2 (n=2) with no
development of PVR in the scleral buckling session. The
remaining 50% of these patients were in the late group that
developed PVR, and for these cases, neither PPV nor scleral
buckling was successful.

Post-traumatic PVR is one of the major prognostic fac-
tors mostly related to the level of initial ocular injury and
timing of surgery. Surgical timing based on the nature of
initial injury in each patient is highly recommended. Han
et al. [5] described the individualised timing of PPV for
ocular trauma. Zone 3 retinal laceration and perforation are
major risk factors. In our study, all patients who developed
PVR were above the cut-off value reported by Han et al.
(0.589). In addition, in Group-1, 16% of the cases were
above the cut-off value but these patients did not develop
PVR, which similarly underlines the importance of the
timing and quality of the surgery. We observe a wide
spectrum of both anterior and posterior segment injuries,
which lead to visual loss in a variety of circumstances.
Therefore, the determination of the extent of the injury for
formulating an individual treatment plan is crucial. There is
also a need for standardised terminology to predict FVA
while deciding on a treatment plan. In our study, we pre-
sented the negative impact of OTS category 1 (p =0.018;
OR: 3.89) and zone 3 injuries (p = 0.006; OR: 3.82) on
predicting FVA. Guven et al. [23] also described OTS
category 1 and zone 3 injury as having a negative effect on
FVA in open-globe injuries.

Prevention is the best course of management for combat
ocular trauma [24]. Soldiers complain that the current pro-
tective eyewear equipment becomes foggy and obstruct
their ability while fighting in urban conflict. Our study
revealed that none of the patients had been wearing their
eye protection. This may be related to amnesia from trau-
matic injury but the lack of documentation by primary
responders is a limitation. Military personnel are equipped
with protective eyewear but it is crucial if this equipment
was on their face rather than on their helmet. Breeze et al.
[25] stated that the essential cover of the brain and eyes
reduced the incidence of combat ocular injuries, and this
can be achieved in all directions using a combination of a
helmet and a visor.

The main limitation of our study was a deficit in
recording significant information, including foreign body
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dimensions and the distance between retinal lesions and the
posterior pole in cases where multiple PCR procedures were
performed for more than one retinal lesion. This was related
to the retrospective nature of the study and the difficulty in
examining cases where treatment for life-threatening inju-
ries was ongoing.

Conclusion

This is the first study concerning the effect of PPV timing
on IED-related open-globe injuries in the literature. We
believe that a proper first intervention in terms of sterility
with systemic antibiotic prophylaxis is the first step to
prevent endophthalmitis. Early or delayed surgery (within
1 week) with PCR is the best choice but injury-related
intraoperative complications should be handled by an
experienced eye trauma surgeon in an experienced clinic
with the support of a team of experienced healthcare pro-
fessionals. Another important finding of our study is that
there is an increased possibility of corneal donor failure if
PKP is combined with other ocular surgery. It is better to
wait for a sufficient length of time to reduce inflammation
generated by trauma and other surgical procedures. All
patients that undergo IOFB removal should be carefully
followed up for at least 6 months for the early detection and
treatment of PVR.

Summary
What was known before

e Chorioretinectomy is a surgical method performed at
limited centres.

e Recurrent retinal detachment, endophthalmitis and
traumatic PVR are the most common reasons for
surgical failure in open-globe injuries.

¢ Endophthalmitis is rare for eyes with explosive material-
related ocular injuries.

What this study adds

e Vitrectomy should not be postponed for more than
1 week for open-globe injuries.

e Prophylactic chorioretinectomy should be performed
during the 1st week if needed especially for posterior
and nasal retinal lacerations.

e Improvised explosive devices cause ocular injuries with
metallic and non-metallic particles. Endophthalmitis
is rare even though with non-metallic IOFBs after
explosion-related ocular injuries.
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