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Abstract
Background: Intraorbital metallic foreign bodies have varied clinical presentations. Here, we report the unusual
case of intraoperative evidence of spontaneously healed posterior scleral perforation in a severe ballistic trauma
without previous instrumental signs of penetrating wound and complete visual restoration after surgery.
Case presentation: The patient was hit by several lead hunting pellets in the chest, abdomen, limbs, face and
orbit. Computed Tomography (CT) images revealed the presence of a pellet within the orbitary cavity, close to the
optic nerve, with no signs of penetrating ocular wound. While performing vitrectomy for severe vitreous
hemorrhage, a point of strong adherence between a old hemorrhage and retinal surface was identified and
managed conservatively, as it was attributed to trauma related-impact area. So, lead foreign body took an unusual
trajectory impacting the globe and finally lodging back in the deep orbitary cavity, in absence of significant ocular
injury and with visual prognosis preservation.
Conclusions: Our findings provide further information on orbital injuries from airguns, a theme of growing
popularity and concern. Intraoperative recognition of hardly removable old hemorrhagic clot as self-blockage site of
posterior scleral penetrating trauma, allowed for surgical stabilization and minimal solicitation of the area to avoid
inadvertent perforation.
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Background
In the recent past, like-gun shot wounds have become a
growing clinical concern due to the increasing popularity
of airguns, with advances in compressed-gas technology
leading to a significant increase in power and velocity of
these weapons [1, 2].
Common post-traumatic orbital injuries include anterior chamber injuries, injuries to the lens, open-globe injuries, ocular detachments, intraorbital foreign bodies,
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carotid cavernous fistula, and optic nerve injuries [3, 4].
More in detail, retinal oedema and haemorrhage occur
with an estimated frequency of 49.5% among major injuries, hyphaemia 59%, and vitreous haemorrhage 41%
[1]. The use of imaging techniques, along with comprehensive ophthalmologic examination, is crucial in assessing traumatic globe injuries. Computed Tomography
(CT) scanning proves as the most sensitive and readily
available imaging approach, and notably allows for detection of optic nerve damage, foreign bodies and fractures, with related prognostic information in terms of
visual outcome. Ultrasonography (US) is fast and safe
procedure, and shows potential benefit for evaluating
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the orbit, the globe and associated contents; however US
is contraindicated if there is suspicion of a ruptured
globe. Magnetic resonance imaging is not characteristically performed in an emergency setting; and it is contraindicated if the suspected foreign body is ferromagnetic
[5]. Rapid assessment and examination following trauma
are important as timely intervention may save vision.

Case presentation
A 58-year-old man, victim of airgun aggression, presented to our General Emergency Unit of the Hospital
Umberto I of Rome, ‘Sapienza’ University with multiple
wounds such as entry holes in the subcutaneous space
and in muscles of thorax, abdomen, limbs, groin and
face (Fig. 1).
He underwent total body CT and no vital organs resulted damaged. Blood tests were within normal limits
and the patient was fully conscious, well oriented, without signs of urgent surgical need. As far as his orbital involvement, it was described full thickness wound in his
right upper eyelid, swelling and ecchymosis in his right
orbital region, accompanied with important vision decline consequently to massive vitreous hemorrhage in
the right eye. CT scans of the orbital region revealed the
presence of a hunting lead pellet within the orbitary cavity, supero-temporally close to the optic nerve, in the
deep retrobulbar space between the optic nerve and the
lateral rectus muscle, with no penetrating wound of the
globe (Fig. 2). The patient was evaluated by complete
ophthalmological examination including measurement
of the best-corrected visual acuity (BCVA), intraocular
pressure, slit lamp biomicroscopy, mydriatic indirect

Fig. 1 CT scan Sagittal Recontruction: head localization of numerous
lead pellets

Fig. 2 CT scan Axial Reconstruction: identification and localization of
the intraorbital lead pellet

fundus biomicroscopy under tropicamide 1%, ocular
ultrasound and ocular ultrabiomicroscopy (UMB). The
patient could not perceive light with the injured eye,
ocular motility was normal, the anterior chamber was
formed, and optically empty, intraocular pressure was
within normal limits (14 mmHg) and a right afferent
pupillary defect was observed. Additionally, inferior subluxation of lens and traumatic cataract were noted, and
fundus details were not visible because of media opacities. UBM exam confirmed the inferior crystalline subluxation demonstrating a relative integrity of the ciliary
bodies-zonula complex. Moreover, blood thickening and
clots in vitreous cavity with tractive attitude on the retina in the central superonasal sector, were described.
We ultrasonographically observed no retinal detachment, no penetrating wound, no deviation of the optic
nerve, no orbital identification of the pellet because too
deep in the muscular cone. While performing vitrectomy
for dense hemovitreous 3 weeks after injury, we created
360-degree circumferential hyaloidectomy at the level of
the midperiphery, then we slowly trimmed the posterior
vitreous inducing a hyaloid detachment to separate it
from retinal surface. During surgical procedure, the
vitreoretinal surgeon noticed that a fibrin mass was tenaciously attached to the retinal plane, along the superonasal arcade. In particular, it resulted not excisable by
using the vitrectome, unlike the whole blood vitreal content that was totally removed. Fibrin was therefore gently shaved as much as possible, and left in situ to avoid
any risk of perforation. Argon laser treatment was then
applied to delimit and stabilize the shot area. Phacoemulsification of cataract was performed too, and primary
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implantation of 3 pieces intraocular lens (IOL) into
the ‘sac’ was possible because of adequate capsular
and zonular support. (Video). The patient regained
total visual restoration immediately after surgery. 20/
20 BCVA was recorded at the last follow-up visit 1
month post-operatively, with residual inferotemporal
visual field defect correspondingly to the area of bulbar impact.

Discussion and conclusions
The orbitary cavity is vulnerable to injury from airgun
pellets and direct hits invariably result in severe
structural and functional damage to the eye or other
orbital contents. Foreign bodies can reach the orbital
space because of bulbar double perforation or via lid
lacerations through peribulbar tissues. In the latter
way, as the globe integrity is maintained, visual acuity
is preserved [6–8].
Here we report the intraoperative identification of a fibrinous mass, acting as plug, resulting hard to be removed by the use of vitrectome, and recognized as the
ocular point of impact of an intraorbital lead pellet. On
the basis of clinical features and radiological appearance
of the foreign body, we speculate that it traversed the orbital septum through the right upper lid and peribulbar
soft tissues, and superonasally impacted the eye without
being able to penetrate it. The airgun pellet then definitely localized itself at the bottom of the orbitary cavity,
superotemporally to the orbital apex and medially to the
lateral rectus muscle. This lucky trajectory preserved the
eye, the optic nerve and the whole orbitary content from
severe and irreversible structural and functional damage.
The massive vitreous hemorrhage and lens subluxation
were surgically managed, and the fibrin mass was maximally reduced, but not further solicited, in order to prevent any risk of unintentional perforation. We decided
not to remove the intraorbital pellet as it was not
readily accessible, and the patient did not complain
any orbital complications such as orbital cellulitis or
systemic toxicity. About that, most metals retained in
the orbit, including lead, are inert and in the absence
of infection cause no disturbance and should be managed conservatively in the absence of specific indications for removal [9, 10].
We immediately judged this case as unique for the
clinical scenario and surgical management. A few articles
in Literature are based on this topic, especially when the
pellet is located posterior in the orbit and injury occurs
without permanent visual impairment [11–13].
We believe in the importance of disclosing the information contained in this report and relative multimedial
material, in order to promote exact recognition of ocular
trauma point in case of a fibrin plug resulting hardly removable using vitrectome, and so to avoid any potential
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induced perforation. The combination of documented
intraoperative evidence of ocular site of impact, absence
of any instrumental data of penetrating wound and total
visual recovery, represented an exceptional occurrence
and no similar cases have been published in Literature
hitherto.
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Additional file 1: Video. 25 G Pars-plana Vitrectomy and IOL
implantation. Intraoperative identification of the ocular site of impact and
related management.
Abbreviations
CT: Computed Tomography; US: Ultrasonography; UMB: Ultrabiomicroscopy;
BCVA: Best-corrected visual acuity; IOL: Intraocular lens
Acknowledgements
Not applicable
Authors’ contributions
FM conceived and wrote the Article. MM, RM and FF contributed to the
acquisition and analysis of data. MG conceived of the study and performed
vitreoretinal surgery. AL critically evaluated the accuracy and integrity of the
work. All authors contributed to refinement of the study and approved the
final manuscript. This manuscript has been read and approved by all the
authors and each author believes that the manuscript represents honest
work. All authors meet the requirements for authorship and all express full
consent for publication on jour esteemed Journal.
Funding
No financial support has been requested for the study.
Availability of data and materials
The data used to support the findings of this study are available from the
corresponding author upon request.
Ethics approval and consent to participate
All procedures performed in studies involving human participants were in
accordance with the ethical standards of the institutional research
committee of Sapienza University of Rome and with the 1964 Helsinki
declaration and its later amendments or comparable ethical standards.
Consent for publication
Written informed consent to publish personal or clinical details along with
any identifying images was obtained from the study patient.
Competing interests
All authors certify that they have no financial or proprietary interest in the
subject matter or materials discussed in this manuscript. The authors declare
that they do not have any conflicts or potential conflicts of interest.
Received: 3 March 2020 Accepted: 13 April 2020

References
1. Bowen DI, Magauran DM. Ocular injuries caused by airgun pellets: an
analysis of 105 cases. Br Med J. 1973;1(5849):333–7.
2. Finkelstein M, Legmann A, Rubin PA. Projectile metallic foreign bodies in
the orbit: a retrospective study of epidemiologic factors, management, and
outcomes. Ophthalmology. 1997;104(1):96–103.
3. Moore AT, McCartney A, Cooling RJ. Ocular injuries associated with the use
of airguns. Eye (Lond). 1987;1(Pt 3):422–9.
4. Kratz A, Levy J, Cheles D, Ashkenazy Z, Tsumi E, Lifshitz T. Airsoft gunrelated ocular injuries: novel findings, ballistics investigation and

Mallone et al. BMC Ophthalmology

5.
6.
7.

8.

9.

10.
11.
12.
13.

(2020) 20:164

histopathologicstudy. Am J Ophthalmol. 2010;149(1):37–44. https://doi.org/
10.1016/j.ajo.2009.08.013 Epub 2009 Oct 29.
Kubal WS. Imaging of orbital trauma. Radiographics. 2008;28:1729–39.
Fulcher TP, McNab AA, Sullivan TJ. Clinical features and management of
intraorbital foreign bodies. Ophthalmology. 2002;109(3):494–500.
Markowski J, Dziubdziela W, Gierek T, Witkowska M, Mrukwa-Kominek E,
Niedzielska I, et al. Intraorbital foreign bodies--5 own cases and review of
literature. Otolaryngol Pol. 2012;66(4):295–300. https://doi.org/10.1016/j.
otpol.2012.05.012 Epub 2012 May 7.
Verboschi F, Domanico D, Nebbioso M, Corradetti G, Zaccaria Scalinci S,
Vingolo EM. New trends in visual rehabilitation with MP-1 microperimeter
biofeedback: optic neural dysfunction. Funct Neurol. 2013;28(4):285–91.
https://doi.org/10.11138/FNeur/2013.28.4.285 PubMed PMID: 24598397;
PubMed Central PMCID:PMC3951257.
Daszkiewicz P, Dziedzic D, Daszkiewicz P. Airgun shot wound to the orbit
with retention of pellet. Case report and review of the literature. Neurol
Neurochir Pol. 2016;50(5):379–82. https://doi.org/10.1016/j.pjnns.2016.05.007
Epub 2016 Jul 1.
Ho VH, Wilson MW, Fleming JC, Haik BG. Retained intraorbital metallic
foreign bodies. Ophthalmic Plast Reconstr Surg. 2004;20(3):232–6.
Vinodh VP, Sellamuthu P, Harun RH, Zenian MS. Posterior intraorbital
metallic foreign body: a case discussion. Med J Malaysia. 2014;69(2):89–91.
Asif JA, Pohchi A, Alam MK, Athar Y, Shiekh RA. An intraorbital metallic
foreign body. Indian J Ophthalmol. 2014;62:1098–100.
Sharma R, Sharma S, Phuljhele S, Saxena R. Unique neuro-ophthalmic
presentation of gun pellet injury. Oman J Ophthalmol. 2016 Sep-Dec;9(3):
185–6.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Page 4 of 4

