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Objective: This study sought to evaluate the result of pars plana vitrectomy in patients with
gunshot wounds involving double perforation.

Methods: This was a retrospective, noncomparative, interventional case series.

Results: Eighteen patients (18 eyes) with double-perforation gunshot injuries were treated from
February 2010 to March 2012. The group included 16 men (88%) and two women (11%); the mean
age was 24 (15-33) years. In each case, vitrectomy was scheduled 1-6 weeks after repair of the
entrance site. Associated retinal detachments were observed in two eyes (11%), retinal incarcera-
tion was observed surrounding the exit site in three eyes (16%), and retention of an intraocular
foreign body was observed in two cases. After a follow-up period of 8 =2 months, two eyes (11%)
had achieved visual acuity (VA) of 0.5, nine eyes (50%) had achieved VA between 0.5 and 0.1,
and seven eyes (38%) had achieved VA between 0.1 and hand movement. The main reasons for
functional failure (VA 0.1 to hand movement) were macular dragging (due to fibrosis at the exit
site near the macula) in seven cases (38%), submacular hemorrhage in four cases (22%), and epi-
macular fibrosis in five cases (27%). All cases developed postoperative exotropia. One case (5%)
developed postoperative hemorrhage. No cases exhibited signs of postoperative redetachment.
Conclusion: The outcome of pars plana vitrectomy in cases with double perforations is variable.
Factors including the surgeon’s skill level, the time to surgery, and the efficacy of the intraocular
tamponade affect the postoperative outcome.
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Introduction

The revolution that began on January 25, 2011 in Egypt has resulted in an increased
number of gunshot wounds. The associated ocular injuries include retained intraocular
foreign bodies (IOFBs) and double-perforation injuries. The standard approach to
treating double-perforation injuries is primary repair to restore the structural integrity
of the globe at the earliest opportunity.! If an intraocular or intraorbital foreign body
exists, the retina should be examined carefully. If there is any damage, the physician
must determine whether surgical intervention will be necessary. The visual prognosis
in these cases depends on the degree of injury, and has improved since the advance-
ment and refinement of vitreous microsurgical techniques.?*? The present study aimed
to evaluate the visual outcome in patients who had undergone pars plana vitrectomy
after double-perforation gunshot injury.

Materials and methods
This retrospective, noncomparative, interventional case series included 18 patients
(18 eyes) with double-perforation gunshot injuries treated by vitrectomy. Each was
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operated on using an injection of silicone oil 5000, from
February 2010 to March 2012.

The exclusion criteria were corneal entry, central exit
(optic disk or foveal) and/or visual acuity (VA) of less than
light perception. All patients were fully informed of all
aspects of the procedure, and all provided written informed
consent. Ethics committee approval was obtained.

In each case, the preoperative examination included VA
measurements and examination of the anterior segment to iden-
tify the entry site, to assess corneal clarity and evaluate any lens
injury. In each case, the presence of vitreous hemorrhage pre-
cluded the use of fundus photography. B-scan ultrasonography
was performed in all cases to locate the exit site, to detect the
presence or absence of a retinal detachment or suprachoroidal
hematoma and to localize any associated IOFB.

We obtained radiographs and computed tomography
(CT) scans of the orbit. Conventional 20-gauge vitrectomy
was performed. Before opening the infusion cannula, the
entry site was examined to detect any leakage. In four cases,
phacoemulsification and intraocular lens (IOL) implantation
due to blood staining of the posterior capsule was done at the
same time as the vitrectomy.

In all cases, the vitrectomy sought to remove vitreous
that had coalesced around the sclerotomy site. This approach
was designed to prevent retinal traction and rapid movement.
During the procedure, the peripheral vitreous was shaved
closely, in order to detect any peripheral breaks (either related
to the sclerotomy or preexisting) to trim the vitreous sur-
rounding the exit site and to release any retinal tissue that had
coalesced around the exit site. Any hematoma proximal to the
exit site was removed with caution, so as not to block the exit
site. In some cases, only partial removal was possible.

An endolaser (diode laser) was applied to the area sur-
rounding the exit site and any associated retinal tears. The
data collected perioperatively included entrance-site patency,
lens clarity, location of the exit site, the presence of an associ-
ated IOFB, and the presence of any associated damage, such
as a retinal detachment or submacular hemorrhage.

The patients were examined 1 day, 1 week, 1 month,
2 months, 4 months, and 8 months after the surgery.
The postoperative examination included VA assessment
using logarithm of minimum angle of resolution units and
intraocular pressure (IOP) measurements. Any associated
complications were recorded.

Results
In total, 18 patients (18 eyes) with double-perforation gunshot
injuries were treated. Five patients had bilateral involvement.

The surgery was performed after repair of the primary scleral
wound. This was <1 week in one patient (5%), 2-3 weeks
after the primary repair in 13 patients (73%), and 3—6 weeks
after the primary repair in four patients (22%) (Table 1).

Intraoperative results

Entrance-site closure

The scleral wound was well closed in 17 eyes. Leakage
was observed in only one case that had been operated upon
1 week after the repair. Eleven patients (61%) exhibited
temporal entry, and seven patients (38%) exhibited nasal
entry (Figure 1).

Lens clarity

The lens was clear in 14 cases (77%), while the other four
cases (22%) exhibited blood staining of the posterior capsule.
These cases were treated with phacoemulsification and IOL
implantation at the time of surgery.

Exit site
Exit sites were nasal in one case (5%) (Figure 2), and between
the temporal arcades in three cases (16%). Postoperative
macular dragging developed in this latter group (Figure 3);
the exit site was in the inferior periphery in four cases (22%),
and in the temporal periphery in ten cases (55%) (Figure 4).

In the case operated upon after 1 week, the exit site had
not healed completely. Leakage was observed at the site
during the air—fluid exchange. The presence of an associated
IOFB was observed in two cases (11%). Two cases exhibited
retinal detachment (11%), retinal tissue abnormalities were
observed at the exit site in three cases (16%), and submacular
hemorrhage was observed in four cases (22%) (Table 2).

In all phakic patients, silicone oil removal and cataract
removal were performed simultaneously 3—6 months after
the vitrectomy. The postoperative follow-up period was

Table | Age and sex distribution of the patient population and
time to surgery after primary repair

Variables
Sex
Male 16 (88%)
Female 2 (11%)
Total number of cases 18
Age, years
Minimum-maximum 15-33
Mean + standard deviation 24+9
Duration after primary repair
One week | patient (5%)

Between 2 and 3 weeks I3 patients (73%)

Between 3 and 6 weeks 4 patients (22%)
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Figure | Intraoperative view, showing a nasal entry site.

8 = 2 months from the date of this dual procedure. Two
eyes (11%) achieved best-corrected visual acuity (BCVA)
of 0.5, nine eyes (50%) achieved BCVA of 0.5-0.1, and
seven eyes (38%) achieved BCVA between 0.1 and hand
movement (HM).

The first two patients described had nasal and inferior
peripheral exit sites. Eyes with BCVA between 0.1 and
HM exhibited intraoperative submacular hemorrhage
and postoperative macular dragging, due to contraction
around the exit site. The average postoperative IOP was
19 mmHg (Table 3).

The main reasons for functional failure (VA 0.1-HM)
were macular dragging (due to fibrosis at the exit site) in
seven cases (38%), submacular hemorrhage in four cases
(22%), and epimacular fibrosis in five cases (27%) (Table 4).
All cases developed postoperative exotropia; one case

Figure 3 Postoperative view, showing a temporal exit with macular dragging.

(0.05%) developed postoperative hemorrhage after removal
of the silicone oil. No instance of retinal detachment was
reported postoperatively.

Discussion
The incidence of open-globe injury is about 3.6 to 3.8 per
100,000 around the world.'*"** According to the Birmingham
Eye Trauma Terminology system, open-globe injury can be
classified as laceration or rupture injuries; among laceration
injuries, those in which a single foreign body has created the
entrance and exit sites are considered a double-penetrating
globe. If the entrance wound is not associated with an exit,
the injury is defined as a penetrating injury.'®

The incidence of this type of injury peaks among young
adults and elderly individuals aged >70 years. Open-globe
injuries are much more common among men. This may reflect
the more aggressive characteristics of male behavior.' In the

Figure 2 Postoperative view, showing a nasal exit.

Figure 4 Postoperative view, showing a peripheral exit.
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Table 2 Intraoperative results

Inlet patency Lens clarity Exit site

IOFB Associated damage

Well closed: 17 (95%)
Leakage: | (5%)

Clear in 14 (77%)
Opacified in 4 (22%)

Near the arcades in 3 cases (16%)

Nasal in one case (5%)

Peripheral lower in 4 cases (22%)
Peripheral temporal in 10 cases (55%)

2 cases (11%) RDin 2 cases (I 1%)
Retinal incarceration in 3 cases (16%)

Submacular hemorrhage in 4 cases (22%)

Abbreviations: |OFB, intraocular foreign body; RD, Retinal Detachment.

current study, the mean age was 24 (15-33) years; there were
16 men (88%) and two women (11%).

Perforations often occur at the weak points of the globe,
such as the limbus and insertion area of the extraocular
muscle, and most perforations (70%) are located anterior
to the ora serrata.'” Endophthalmitis occurs in 2%—7% of
patients with penetrating injuries. The incidence increases
to 7%—-31% if the IOFB remains in the eye."’

Experimental and clinical studies suggest that among all
types of globe wounds, double-perforating injuries have the
worst prognosis.'’®2° Shotgun injuries affecting both sides
are also associated with poor visual prognosis. The factors
limiting complete or near-complete visual recovery include
direct injury to the optic nerve or macula, intraocular scarring
and fibrosis with secondary retinal detachment, and severe
ocular disorganisation.?-??

There are several predictive factors relative to the prog-
nosis for final VA. These include poor presenting BCVA, the
presence of a relative afferent pupillary defect, old age, blunt
injury with eyeball rupture, a posterior injury site, lid lacera-
tion, lens damage, vitreous hemorrhage, and the presence of
an IOFB.>*% In all cases, a prompt preoperative evaluation
and meticulous vitrectomy will increase the likelihood of a
good anatomical and visual outcome.

Among the patients profiled here, the main reasons for
functional failure (VA 0.1-HM) were macular dragging (due
to fibrosis at the exit site near the macula) in seven cases
(38%), submacular hemorrhage in four cases (22%), and
epimacular fibrosis in five cases (27%).

The standard practice for open-globe injury is to
undertake primary surgical repair to restore the structural
integrity of the globe, to resolve any hypotonia and to recre-
ate the barrier against infection at the earliest opportunity.

Table 3 Postoperative results

Postoperative BCVA

0.5 in 2 cases (11%)

Between 0.5 and 0.1 in 9 cases (50%)
Between 0.1 and HM in 7 eyes (38%)

Abbreviations: BCVA, best-corrected visual acuity; IOP, intraocular pressure;
HM, hand movement.

Postoperative IOP

9-29 mmHg
Mean |9 mmHg

Only when the injury is beyond primary repair is enucleation
considered. In the case of a double-penetrating injury, the
posterior exit wound is often left to heal spontaneously
without surgical intervention. Experimental animal studies
have shown that scleral wounds are closed with fibrosis by
day 7 after injury.

Plain radiography, ultrasonography

examination, and orbital scan

CT scans can provide enough information to locate an IOFB,
to identify any choroidal hemorrhage, and to evaluate ocular
integrity. In the current study, all cases underwent vitrec-
tomy 1-6 weeks after entrance-site repair. The surgery was
performed <1 week after repair of the primary scleral wound
in one patient (5%), within 2-3 weeks after the primary
repair in 13 patients (73%), and 3—6 weeks after the primary
repair in four patients (22%).

The ideal timing of vitrectomy in ocular trauma is still
controversial, but early vitrectomy is crucial in the presence
of associated retinal detachment and/or endophthalmitis. In
the animal model developed by Cleary and Ryan, intraocular
blood triggered posterior vitreous detachment 1 week after an
artificial penetrating injury. Cell proliferation on the retinal
surface and vitreous induced tractional retinal detachment
6 weeks later. On the basis of these results, the authors
advised that vitrectomy should be performed <14 days after
the injury.”

For perforating injuries with involvement of the posterior
segment, several vitreoretinal surgeons have reported that the
vitrectomy should be performed within 2 weeks. Coleman
preferred early surgery within 72 hours in order to reduce
inflammation by removing any inciting agents in an expedi-
ent fashion.!' Ryan and Allen believed the optimum time for
vitrectomy to be 4—-10 days after the original injury in cases
with IOFB.* Winthrop et al reported histological findings

Table 4 Causes of functional failure

Macular Submacular Epimacular

fibrosis
5 cases (27%)

dragging
7 cases (38%)

hemorrhage
4 cases (22%)

submit your manuscript

2222

Dove

Clinical Ophthalmology 2013:7


www.dovepress.com
www.dovepress.com
www.dovepress.com

Dove

Vitrectomy in double-perforation gunshot injury

for 34 eyes that had severe penetrating trauma; 32 of 34
eyes had retinal detachments. The authors concluded that
vitrectomy should not be delayed beyond the second week of
injury, by which time massive cellular ingrowth may already
be under way.”’

With regard to the use of silicone oil for most vitrec-
tomies, the superiority of silicone oil over SF, in cases of
retinal detachment with proliferative vitreoretinopathy has
previously been established.?® An overall reattachment rate of
78.18% and functional success of 56.36% has been reported,
while those that had proliferative vitreoretinopathy and
underwent silicone oil implantation had a reattachment rate
of 63.64%.% Other investigators reported total reattachment
caused by trauma in silicone oil-filled eyes in 52%—62%
of cases.* In the current study, silicone oil 5000 was used in
all cases to prevent rebleeding from the exit wound.

In a similar case report on a patient with double-
perforation gunshot injury with a scleral entrance and a
nasal exit, the patient’s BCVA recovered to 6/12 1 week
postoperatively, and 6/8.6 at 20-month follow-up.’! In the
current study, two eyes (11%) achieved BCVA of 0.5, nine
eyes (50%) achieved BCVA 0f 0.5-0.1, and seven eyes (38%)
achieved BCVA of 0.1-HM.

In conclusion, the outcome of vitrectomy with silicone
oil tamponade in cases of double-perforation gunshot injury
depends on various factors performed <2 weeks after the
primary repair. A meticulous vitrectomy with peripheral
shaving to release any retinal traction at the exit site should
be performed using a silicone oil tamponade.

Disclosure
The author reports no conflicts of interest in this work.
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