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Abstract: Penetrating ocular trauma caused by firearms represents a severe ophthalmic emergency and is frequently associated with
poor visual outcomes. We report the case of a 41-year-old man who presented with complete loss of visual acuity (no light perception)
after a penetrating injury to the right eye sustained during a hunting accident involving a low-velocity firearm. Initial ophthalmic
examination showed a full-thickness nasal scleral perforation with vitreous prolapse, mild corneal oedema, and limited fundus
visualization due to dense vitreous haemorrhage. A relative afferent pupillary defect of the right eye was present. Urgent orbital
computed tomography demonstrated vitreous hemorrhage with intravitreal and peri-optic nerve air, as well as a 5-mm metallic pellet
lodged within the intraconal fat near the orbital apex, without associated orbital fractures. The patient underwent urgent primary
surgical repair within 6 hours of trauma, followed by intravitreal broad-spectrum antibiotic prophylaxis. Given the deep intraconal
location of the pellet and the absence of compressive or infectious complications, the foreign body was left in situ to avoid the risks
related to a surgical procedure in this area. Postoperatively, vision remained null and a traumatic inferior retinal detachment was
diagnosed one week postoperatively. Observation was preferred to vitreoretinal surgical repair and the retinal picture remained stable
at 1-month follow-up visit. This case highlights the role of computed tomography in penetrating ocular trauma. Integrating radiological
and clinical findings is crucial to support diagnosis and prognosis as well as to avoid unnecessary surgical interventions.
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Introduction

Penetrating ocular trauma represents a severe ophthalmic emergency and remains a leading cause of irreversible visual loss
worldwide, particularly in young and working-age adults. Open globe injuries caused by firearms are associated with extensive
ocular and orbital damage and poor visual outcomes, even when low-velocity projectiles such as hunting pellets are involved.'
The severity of injury depends on multiple factors, including the mechanism of trauma, the trajectory of the projectile, and
associated posterior segment or optic nerve involvement.”> Computed tomography (CT) is the imaging modality of choice in
acute settings, allowing rapid assessment, detection of retained intraorbital foreign bodies, and evaluation of orbital and optic
nerve involvement. In particular, indirect CT signs such as peri-optic nerve air, foreign bodies located near the orbital apex,
and disruption of the normal optic nerve contour may indicate severe or complete optic nerve injury, a condition associated
with an extremely poor visual prognosis.® In such cases, imaging plays a crucial role not only in diagnosis but also in guiding
management decisions, avoiding unnecessary interventions aimed at visual recovery.

Case Presentation

A 41-year-old man presented to the emergency department with a penetrating injury to the right eye sustained during
a hunting accident involving a low-velocity firearm. On initial examination, the right eye showed marked conjunctival
hyperaemia and a full-thickness nasal scleral perforation with vitreous prolapse. The cornea was mildly oedematous, the
iris appeared stretched at the 5 o’clock position, and the crystalline lens was in situ (Figure 1A). Visual acuity was
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Figure | Smartphone picture and orbital computed tomography of hunting firearm eye injury. (A) Smartphone picture of ocular injury with low-velocity gunshot
penetrating the sclera (yellow arrow). (B) Orbital computed tomography showing posterior vitreous hemorrhage (red arrow), intravitreal and peri—optic nerve air (blue
arrow), metallic intraconal foreign body (yellow arrow), suggestive of optic nerve transection (green arrow).

completely abolished (no light perception), and intraocular pressure measured 12 mmHg. A relative afferent pupillary
defect of the right eye was present. Fundus examination was difficult due to dense vitreous haemorrhage. Ocular motility
was preserved, with normal ductions and versions. Examination of the left eye was unremarkable, with a full best-
corrected visual acuity, normal intraocular pressure, and lack of abnormalities at fundus examination.

Urgent orbital CT was performed, revealing posterior vitreous haemorrhage with intravitreal air, multiple air bubbles
tracking along the optic nerve sheath, and heterogeneous stranding of the intraconal fat. A 5-mm metallic foreign body,
consistent with a hunting pellet, was identified within the intraconal fat adjacent to the lateral orbital apex, without
associated orbital fractures or signs of globe collapse (Figure 1B). These findings were highly suggestive of severe optic
nerve injury.>* Based on the clinical and radiological findings, a diagnosis of open globe injury with suspected optic
nerve transection was reached. The patient underwent urgent surgical repair within 6 hours of trauma, consisting of
conjunctival peritomy, removal of prolapsed vitreous from the scleral wound, and primary closure of the sclera and
conjunctiva. Intravitreal vancomycin and ceftazidime were administered for endophthalmitis prophylaxis. Systemic
antibiotic therapy with intravenous ceftriaxone was continued for the next 48 hours. The intraorbital pellet was left
in situ due to its deep intraconal location near the orbital apex and the absence of compressive, infectious, or
inflammatory complications, as surgical removal carries a high risk of further optic nerve damage of iatrogenic nature.’

One week later, postoperative examination showed well-positioned sutures and a clear cornea. Visual acuity remained
lost (no light perception), and intraocular pressure measured 9 mmHg. Fundus examination revealed a traumatic inferior
retinal detachment with a full-thickness retinal break, associated with persistent vitreous haemorrhage and intravitreal air.
Given the irreversible visual loss and poor prognosis, a conservative approach was adopted, and no vitreoretinal surgery
was pursued. At 1-month follow-up, the ocular findings remained unchanged, with stable intraocular pressure and no

signs of infection or other complications.

Discussion
Firearm-related penetrating ocular injuries are associated with high rates of globe rupture, retinal detachment,
endophthalmitis, and optic nerve damage.® Although hunting pellets are low-velocity projectiles, they may still cause
devastating open-globe and posterior orbital injury, particularly when the trajectory involves the posterior segment or
orbital apex. Traumatic optic neuropathy may result from direct optic nerve transection, compression, or indirect
concussive mechanisms. Complete optic nerve transection is rare but carries an invariably poor visual prognosis.’

In the acute setting, CT imaging is essential for identifying indirect signs of optic nerve injury, such as peri-optic
nerve air and metallic foreign bodies near the orbital apex.®* In the case presented herein, the presence of air tracking
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along the optic nerve sheath, combined with the early loss of light perception, strongly supported optic nerve injury and
raised suspicion for optic nerve transection, allowing early prognostication and appropriate patient counselling.

Management of retained intraorbital foreign bodies remains controversial and must be individualized. In fact, there is
the need to balance the potential benefits of foreign body removal against the risk of further iatrogenic damage,
particularly when the foreign body is deeply lodged within the intraconal space or at the orbital apex. Generally, organic
foreign bodies and cases complicated by infection, compression, or progressive inflammation warrant surgical removal.
By contrast, inert metallic foreign bodies lodged deep within the intraconal space or at the orbital apex may be observed
when asymptomatic, because surgical extraction carries substantial risk of further neuro-ophthalmic injury. The decision
to leave the pellet in situ in our patient was therefore based on an individualized risk-benefit assessment and was
consistent with the general principles reported in the literature.

In eyes presenting with no light perception and strongly suspected severe optic nerve injury, aggressive vitreoretinal
surgery is unlikely to provide visual benefit and may expose the patient to unnecessary surgical risks.”” In the present
case, a conservative approach focused on preserving ocular integrity and ensuring patient comfort was therefore
considered the most appropriate individualized management strategy.

Conclusion

This case highlights the pivotal role of CT in the evaluation of penetrating ocular trauma, not only for detecting retained
intraorbital foreign bodies but also for identifying imaging features suggestive of severe optic nerve injury, with possible
transection. Integration of clinical and radiological findings is essential to establish prognosis, guide management
decisions, and avoid unnecessary surgical interventions when meaningful visual recovery appears extremely unlikely.
In the present case, the decision to manage conservatively both the retained intraorbital foreign body and the associated
retinal detachment was reached not only due to the challenging location of the pellet carrying high intraoperative risks,
but also due to the complete vision loss strongly suggestive of severe optic nerve injury, as supported by radiological
findings, which made meaningful visual recovery extremely unlikely.
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