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Summary

Introduction. Intraorbital foreign bodies (IOFBs) represent a clinical challenge: surgical management 
can be controversial and different strategies have been proposed. When removal is recommended, 
depending on the location and nature of the IOFB both external and endoscopic approaches have been 
proposed, with significantly different surgical corridors to the orbit and different morbidities.
Methods. We performed a literature review of cases of IOFBs that received exclusive endoscopic 
transnasal surgical treatment to evaluate the role of this surgery in these occurrences. We also pre-
sent a case of an intraorbital intraconal bullet that was successfully removed using an endoscopic 
transnasal approach with good outcomes in terms of ocular motility and visual acuity. 
Results. A limited number of cases of IOFBs have been treated with an exclusive endoscopic trans-
nasal approach. When in the medial compartment, this approach appears to be safe and effective. 
In our case, two months after surgery the patient showed complete recovery with no significant 
long-term sequelae.

Cover figure. According to the CT scan, the bullet was located close to the optic nerve and 
the orbital apex (A: coronal, B: axial, C: sagittal views). A small wound related to the entry point 
of the bullet was present on the superior eyelid, close to the medial cantus of the right eye (D).
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Conclusions. When feasible, an endoscopic transnasal approach for intraorbital foreign bodies represents a valid surgical technique with optimal outcomes 
and satisfactory recovery.

Key words: orbital foreign body, orbital surgery, bullet, endoscopy, transnasal surgery

Introduction
Management of orbital bullets, and more in general bullets 
of the sino-orbital region, can be found in few reports in the 
literature 1.
Intraorbital foreign bodies (IOFBs) are described as objects 
that are inside the orbital space but outside the ocular globe. 
IOFBs can be found more often after trauma, for example, 
due to a gunshot or other high-velocity injuries; in some 
cases, they can show little evidence of their presence 2,3.
IOFBs can be classified according to their material: inor-
ganic foreign bodies are generally associated with visual 
loss or orbital complications from direct trauma, while or-
ganic IOFBs are related to a higher incidence of orbital and 
intracranial infections 4.
Injuries related to IOFBs can often lead to serious conse-
quences, but in some cases proper management can avert 
major complications and provide good long-term prognosis 4.
Different approaches have been used to remove IOFBs in-
cluding bullets 5. A conventional approach can be performed 
with open techniques, such as transconjunctival approaches 
or other orbitotomy procedures  6; open surgeries are the 
most common procedures and are performed primarily by 
ophthalmologists 7.
Nowadays, the evolution of endoscopic techniques allows 
an effective direct approach to all intraconal compartments 
(medial, inferior, superior and lateral) with a low risk of 
damaging orbital structures 8,9.
We report a clinical case of a young male who was injured 
by gunfire with a bullet that penetrated inside the intraorbi-
tal intraconic space and was surgically treated with a trans-
nasal endoscopic approach to remove the foreign body.
We also performed a literature review of cases of IOFBs 
that underwent an endoscopic transnasal treatment as the 
only approach to evaluate the role of this surgery in this 
clinical condition.

Materials and methods
We performed a review of literature using PubMed, Sco-
pus and Web of Science databases using the words [orbit] 
or [orbital] and [foreign body] and [endoscopic] and [re-
moval]. We retrieved 76 articles and performed a selection 
according to PRISMA flowchart 10 (Fig. 1). Twelve articles 

were selected that regarded cases of IOFBs removed with 
an endoscopic transnasal approach, excluding cases that 
involved the orbit but had the foreign body located in dif-
ferent sites. We also excluded articles on IOFBs that were 
treated with surgical approaches other than an endoscopic 
transnasal procedure and those treated with combined ap-
proaches.

Case report
A 22-year-old male came to our attention after he was shot 
with an air rifle, presenting with a bullet penetrating the me-
dial intraconal space of the right eye. No other traumatic 
injuries of the maxillo-facial compartment were present 
(Cover figure). The patient complained of almost complete 
loss of vision in the right eye.
Pre-operative ophthalmologic evaluation showed limited 
motility in adduction of the right eye with pain due to the 

Figure 1. PRISMA 2020 flow diagram for endoscopic transnasal ap-
proach for intraorbital foreign bodies.
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impairment of the right medial rectus muscle (MRM). He 
also had a right relative afferent pupillary defect and visual 
acuity of the right eye of 1/10, without any lesion of the 
ocular bulb. 
After providing detailed informed consent, we decided to 
perform an endoscopic transnasal procedure to remove the 
foreign body considering its position in relation to the optic 
nerve (ON).
We used an intra-operative magnetic neuronavigation sys-
tem (StealthStation, Medtronic) to facilitate localisation of 
the bullet inside the orbit, since the lack of fixed landmarks 
can make this operation challenging and prolong surgical 
time. 
We used a transnasal transethmoidal approach to open and 
partially remove the lamina papyracea. Next we opened the 
periorbit and located the MRM. After that, using blunt in-
struments, we proceeded with dissection of the intraconal 
fat using the operative window between the superior edge 
of MRM and the superior oblique muscle. During the pro-
cedure, we localised the correct surgical area with the help 
of the navigation system and used intraoperative traditional 
X-ray scans to establish the position of the foreign body 
relative to the localisation of a surgical instrument used as a 
radiopaque landmark (Fig. 2).
No anomalous bleeding occurred, and all functional struc-
tures were preserved. Intraoperative findings confirmed the 
position of the bullet close to the ON. However, there was 
no surgical trauma to the nerve. The patient was discharged 
three days after surgery. He did not refer pain or discomfort 
after the procedure. 

We performed an endoscopic control after three weeks, 
showing good healing in the right nasal fossa. Ocular mo-
tility was preserved. Ophthalmological evaluation at 4 days, 
15 days, 2 months, and 3 months after surgery revealed sig-
nificant improvement in the visual field test (Fig. 3). 

Results
According to our literature review, the presence of IOFBs 
is quite a rare finding in common ENT and neurosurgi-
cal practice. Management can be conservative or surgical. 
When surgery is performed to remove IOFBs, different ap-
proaches can be chosen: endoscopic, open, or a combina-
tion of both techniques.
In line with the purpose of our systematic review, only re-
ports of patients treated with an exclusive endoscopic ap-
proach (12 articles and 18 patients) were selected and the 
results are summarised in Table I.
Patients were more often male (M:F = 7:4; for 7 patients we 
could not retrieve the gender). Mean age was 30.6 years. 
Foreign bodies were of different types: bullets, wooden 
sticks, metallic fragments, glass foreign bodies, pencils, 
and other blunt objects; even a dental implant was recorded.
At the time of first clinical evaluation, patients presented 
different features, ranging from total absence of any symp-
tom to complete loss of vision.
After endoscopic transnasal surgery, the outcome was gen-
erally good, with recovery (total or complete) in 9 reports. 
In one patient binocular diplopia persisted after surgery and 
in another one visual acuity remained compromised. None 

Figure 2. A,B) Intra-operative X-rays: with the help of a metallic instrument, the bullet was more easily located during our surgical procedure; C) 
intraoperative endoscopic view of the bullet inside intraconal space. MRM: medial rectus muscle, SOM: superior oblique muscle, ICF: intraconal fat, 
white star: bullet.
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of the reports showed worsening of clinical conditions after 
an endoscopic transnasal approach.

Discussion
Treatment of orbital lesions can be controversial consider-
ing different surgical options according to the type of le-
sion and its location inside the orbital space 11. Considering 
IOFBs, diagnosis and management require special atten-
tion. IOFBs are reported to occur in one out of six orbital 
injuries 12. According to the indications for trauma surgeons, 
in case of retained bullets, situations that indicate the need 
for removal are: bullets in joints or the globe of the eye, as-
sociated cerebro-spinal fluid leak, nerve impingement, bul-
lets within a vessel lumen, lead poisoning, bullets seen or 
clinically palpated and medico-legal purposes 13.
Clinically, patients need ophthalmological evaluation to as-
sess visual impairment checking visual acuity and visual 
fields, as well as other complications related to the orbital 
trauma (e.g., motility impairment of extrinsic eye muscles) 14.
Damage to the ON can occur with primary or secondary 
mechanisms 15 and visual function might worsen with direct 
or indirect mechanisms  16. Therefore, dealing with an in-
traorbital bullet, surgery can be difficult to perform without 
risks for visual function or ocular motility. Some authors 
report that IOFBs can be well-tolerated for up to 68 years, 
with minimal adverse prognosis 17. However, the retaining 
of an IOFB can cause complications such as chronic or-
bital inflammation, osteomyelitis, thrombotic vasculitis, or 
infections 5. According to other authors, both organic and 
inorganic foreign bodies should be removed to avoid late 
complications from inert and non-inert materials  2,18. The 
position inside the orbital space must be considered for 
management, since foreign bodies located posteriorly have 
been reported to have an increased risk of ocular motility 
impairment when surgically removed 17. However, the en-

doscopic transnasal approach offers advantages compared 
to open approaches as it allows a direct corridor to the sur-
gical field. 
Other evidence shows that IOFBs can present spontaneous 
anterior migration that can lead to mechanical and inflam-
matory complications, which then represent a clear surgical 
indication for removal 19. For these reasons and considering 
our experience, it is important to remove bullets or other 
foreign bodies as soon as possible when surgery is feasi-
ble, especially when a minimally invasive approach can be 
performed.
For radiological evaluation it is fundamental to use a non-
enhanced computed tomography (CT) as the initial imaging 
of choice as it is rapid, generally easily available, easy to 
access, and has a high sensitivity for acute haemorrhagic 
lesions 20. Magnetic resonance imaging (MRI) should be re-
served for detection of lesions that may remain unclear after 
initial CT scan 21, but if a magnetic component is suspected 
to be included in the bullet, MRI should be avoided.
In case of gunshot injuries with intraorbital bullets, patients 
should be managed as soon as the patient is clinically stable 
after trauma to decide on the proper approach to prevent 
further complications  1, with impairment of visual func-
tion and severe intraorbital inflammation justifying surgical 
treatment 7. In our case, we decided to operate as the patient 
presented significant visual impairment with compromised 
integrity of the ON according to CT.
Different surgical techniques have been described to ap-
proach IOFBs. Open conventional approaches include orbi-
totomy, transconjunctival or transseptal entries 17, or a cra-
niotomic approach when a concomitant intracranial injury 
is suspected 22. These surgical procedures are not devoid of 
disadvantages, as they present considerable sequelae and 
post-surgical scarring.
An endoscopic transnasal approach to the orbital compartment 
is a less invasive, safe procedure that gives direct visualisation. 

Figure 3. Visual field test: four days after trauma (A), 15 days after surgery (B), 2 months after surgery (C), and 3 months after surgery (D).
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Exclusive endoscopic removals of a bullet from the orbit have 
been reported in the literature with good results 5,24-26.
According to the literature, a limited number of cases of 
IOFBs have been treated with an exclusive endoscopic 
transnasal approach (Tab. I) 3,5,25-34. The localisation of the 
IOFB in these cases was usually medial to the ON and treat-
ment was performed without significant complications. 
The endoscopic transnasal transethmoidal approach is fea-
sible for lesions including foreign bodies near the medial 
wall of the orbit and those located in the medial intraconal 
compartment, medially to the optic nerve 9,25,35.
It is a safe, minimally invasive approach that allows the 
removal of the orbital foreign body and at the same time 
exposes and preserves the extraconal structures of the me-
dial orbit, such as the inferior and medial rectus muscles, 
with minimal damage to surrounding tissues; it also pre-

vents postsurgical external scarring and reduces bleeding 
complications 36.
The implementation of new technologies in endoscopic 
transnasal surgery gives great advantages to surgeons. The 
use of a navigation system, borrowed from neurosurgical 
experience, facilitates the localisation of the surgical target, 
based on the pre-operative imaging, with advantages on sur-
gical times and manipulation 37. After opening the periorbit, 
navigation can be less precise as spaces change compared 
to pre-operative CT or MRI. In this condition, endoscopic 
transnasal approaches to the orbit can benefit from the use 
of intraoperative X-rays and/or ultrasonography to localise 
the lesion or foreign body and to identify the best surgical 
corridor for each procedure, effectively helping the surgeon 
and potentially reducing operative complications 38.

Table I. Studies included in our review of IOFBs treated with exclusive endoscopic transnasal approach (data updated to December 2023). 

Author(s) Age Gender Type of IOFB Clinical presentation Outcome

Khan-Lim et al., 1999 27 40 M Blunt object Decreased visual acuity, limitation 
in right abduction and depression 

Recovery of vision acuity

Khyani et al., 2008 28 18 F Bullet NR Good recovery

Koo et al., 2008 34 24 M Ballpoint pen (fragment) Reduced visual acuity, mild 
relative afferent pupillary defect 

and visual field defect in the 
inferonasal aspect on the left side

Visual acuity improvement

Teh et al., 2016 26 40 M Metal shard Loss of vision, right relative 
afferent defect 

Reverse relative afferent 
pupillary defect gradually 

resolved after 2 endoscopic 
surgeries

Escobar Montatixe et al., 
2016 25

41 F Glass FB Recurrent left orbital edema and 
erythema (surgery performed 5y 

after injury)

Good recovery 

Wen et al., 2017 29* 11 (median) NR Bullet/explosion fragment/
tree branch/iron bar/pencil

4 patients with pre-operative 
vision loss 

NR

Promsopa et al., 2019 5 26 F Metallic FB Asymptomatic Good recovery

Levin et al., 2019 30 45 M Metallic FB Diplopia secondary to complete 
third, fourth and sixth nerve 

palsies

Persistent binocular diplopia 

Zhao et al., 2019 3 36 M Bullet Direct light reflex disappeared, 
dysfunction in adduction and 
abduction, decreased visual 

acuity

Visual acuity and extraocular 
motility improvement

Bocchialini et al., 2020 31 55 F Dental implant Limited eye muscles movement, 
scotoma 

Good recovery

Sasindran et al., 2022 32 12 M Wooden stick Oedema and restriction of eye 
movements

Complete recovery

Hou et al., 2022 33 20 M Metal bullet Vision loss Visual acuity remained 
compromised 

M: male; F: female; FB: foreign body; NR: not reported. *: Authors reported 28 cases with 7 out of 28 patients with FB stopping their trajectories in the orbital compartment.
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Conclusions 
Transnasal endoscopic surgery is currently performed for 
a significant number of conditions in the sinonasal, orbital, 
and skull base regions. It is widely considered a safe surgi-
cal technique to access the medial intraconal and posterior 
orbital spaces with little morbidity for the patient. In se-
lected cases, endoscopic surgery can provide an excellent 
approach to foreign bodies of the orbit including bullets 
from gunshots.
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