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Personalized multidisciplinary 
approach of orbital apex foreign body: 
A case report and literature review
Yi-Ting Hou1, Yi-Hsuan Wei1, Chun-Kang Liao2, Chih-Feng Lin2*

Abstract:
Foreign bodies in the intraconal space are unusual, and lodgment at the orbital apex was even 
more unusual. High-velocity object injuries, such as gunshots or industrial accidents, are the 
common causes of intraorbital foreign bodies. It is difficult for surgeons to retrieve foreign bodies 
from the orbital apex as it is a deep, narrow space with critical surrounding structures. The use of 
an image-guided navigation system improves the accuracy of transnasal endoscopic surgery and 
causes less damage. We present a case in which a bullet became lodged in the orbital apex and was 
successfully removed using transnasal endoscopic surgery with the collaboration of otolaryngologists 
and ophthalmologists. To summarize, orbital apex foreign bodies are harmful, and prompt removal 
with a personalized multidisciplinary approach is critical.
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Introduction

Intraorbital foreign bodies are commonly 
caused by  h igh‑ve loc i ty  ob jec ts 

injuries such as gunshots or industrial 
accidents.[1] Intraorbital foreign bodies would 
cause damage to surrounding structures 
such as extraocular muscles, bones, or the 
optic nerve, leading to complications such as 
limited extraocular movement, vision loss, 
or severe inflammation and infection.[1,2] 
As a result, the complete removal of the 
intraorbital foreign body has become the 
crucial issue for the better prognosis.

Intraorbital foreign bodies are uncommon, 
and foreign bodies in the orbital apex are 
even rarer, making removal difficult due 
to the deep, small, and confined space.[1,3,4] 
Conventional external approaches to the 
intraconal area from transconjunctival, 
transcranial, or transcutaneous of eyelid 
have been reported and commonly used.[4] 

Minimally invasive surgery is becoming 
more popular as technology and imaging 
systems improve.[1,5] This case report 
presented a 20‑year‑old male injured by an 
air gunshot with a metallic bullet confined 
at the orbital apex. The metallic bullet was 
extracted using an endoscopic transnasal 
approach and a surgical navigation 
system without causing any damage to the 
surrounding structures.

Case Report

A 20‑year‑old male with the underlying 
disease of major depression disorder and 
arrhythmia under oral medication control 
presented to our emergency department 
with sudden‑onset vision loss in the left eye 
after being shot by an air gun with a metal 
bullet. When his left eye was examined, one 
small penetration wound at the upper eyelid 
was discovered, along with ecchymosis 
and complete ptosis [Figure 1a and b]. The 
visual acuity was found no light perception 
in the left eye. The pupil was 6 mm and 
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nonreponsive to light, with the positive reverse relative 
afferent pupillary defect. His left eye’s ocular movements 
were limited to abduction and downward gaze. In 
the left eye, intraocular pressure and the results of a 
slit‑lamp examination of other structures were normal. 
The computed tomography (CT) scan discovered a 
round metallic foreign body located at the left orbital 
apex [Figure 1c‑e].

He was later diagnosed with the left intraconal 
foreign body complicated by traumatic optic 
neuropathy. Endoscopic transnasal removal was 
performed in assistance with a surgical navigation 
system (Medtronic StealthStation S8 Surgical Navigation 
System). The otolaryngologist started by performing 
an ethmoidectomy, removing a lamina papyracea 
1.5 cm × 1.5 cm in size, and opening the adjacent 
periorbita with a crescent knife after localizing the bullet 
with the assistance of the navigation system [Figure 2a]. 
Then, the ophthalmologist dissected the orbital fat 
and exposed the medial rectus in the orbital apex. The 
medial rectus was gently elevated by a surgical elevator, 
and the bullet popped out into the nasal cavity when 
the surgeon gently compressed the eyeball. The bullet 
was eventually extracted with minimal damage to the 
surrounding tissues [Figure 2b]. No intraorbital bleeding 
was noted during the operation. The ocular movement 
continued to improve on the postoperative day 1 and 
throughout the hospitalization period. However, the 
visual acuity remained compromised. Although there 
was no discernible improvement in visual acuity after 
a 3‑month follow‑up, no postoperative complications 
or adjunctive tissue damage were observed during the 
follow‑up period.

Discussion

Foreign bodies confined at the orbital apex are uncommon 
but usually associated with devastating orbital injury.[1,3,5] 
Loss of vision was a common symptom of globe rupture 
or traumatic optic neuropathy.[1] Furthermore, retained 
intraorbital foreign body can cause immediate or delayed 
complications, such as orbital inflammation, cellulitis, or 
infection. Although a few cases of well‑tolerated retained 
orbital foreign body[6] were reported, surgical removal 
was still recommended to avoid those immediate and 
delayed complications.[1,2]

An appropriate imaging study should be done before the 
surgery to detect the location, the size, and the material 
of the foreign bodies.[3] For metallic foreign bodies, the 
standard diagnostic test would be a CT scan, which is 
quick, noninvasive, and safe. Furthermore, a CT scan of 
the head‑and‑neck area with an orbital thin cut can benefit 
the surgeon through three‑dimensional reconstruction 
and application in the navigation system.[7]

There are several different methods for removing 
foreign bodies lodged in the orbital cavity. Due to the 
confined and narrow space as well as the small surgical 
field, it is a difficult technique.[8] Several methods are 
reported for removing intraconal objects, including the 
transconjunctival,[9,10] transmaxillary,[11] transcranial,[12] 
and eyelid.[13]

The abovementioned approaches will be limited by the 
location of the foreign body and may result in a scar after 
the operation. These approaches may be time‑consuming 
and challenging in precisely localizing the foreign 
body.[4,14] Furthermore, the structures at the orbital apex, 

Figure 1: (a) Clinical image of the patient demonstrating an entry wound located superomedially of the left upper eyelid with eyelid ecchymosis, complete ptosis, and hemorrhagic 
chemosis, (b) left exotropia in primary gaze position, (c) axial, (d) coronal, and (e) sagittal view of computed tomography scan image demonstrating round‑shaped, metallic 
foreign body (bullet) at the left orbital apex area
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with different anatomies, and abundant vessels and 
nerves, are difficult to dissect and approach. Transnasal 
endoscopic surgery, on the other hand, is gaining 
acceptance and application as a novel and safe technique 
for approaching the medial intraconal space with a better 
surgical view and less scar formation. Besides, combining 
endoscopic surgery and image navigation system could 
allow the surgeons to personalized design the surgical 
methods and routes.[5,7,15] With the rapid advancement 
of science and technology, computer‑aided navigation 
systems have become widely used in craniomaxillofacial 
field to guide the surgical instrument for a safer approach 
to the delicate and vulnerable structures in the small 
surgical field. From former review study, navigation 
technology not merely improves safety intraoperatively 
but also improves health outcomes in the wide range 
of craniomaxillofacial procedures.[16] As a result, the 
navigation system is critical in transnasal endoscopic 
surgery, allowing for accurate foreign‑body localization 
and avoiding unnecessary tissue dissection.[16,17]

Transnasal endoscopic removal of bullet around the 
orbital apex was first described by Muhammad Khyani 
et al., who delivered the bullet through transnasal 
endoscopic surgery uneventfully without the image 
navigation system. According to this report, the bullet 
entered the orbital apex through the lateral nasal 
wall. The destruction of the lamina papyracea wound 
provided a clue and a route to localize the bullet through 
transnasal endoscopic approach.[18] According to the 
various entering route of the foreign body, the lateral 
orbitotomy approach had been reported as well. The 
patient in our case got the gunshot through his eyebrow 
area, which was not directly penetration at the septum 
of the nose. As a result of the lack of visibility in the 
confined space, endoscopic transnasal surgery with the 
navigation system provided a better surgical view and 
accurate localization.[7,19] Koo et al.[7] described a case 
in which an orbital apex foreign body (a ballpoint pen 

nib) was successfully removed entirely by transnasal 
endoscopic surgery and an image‑guidance navigation 
system. Furthermore, Promsopa and Prapaisit[20] 
reported a similar case with a chronic metal bullet at the 
nasal lower of the orbital cone for 8 months and retrieved 
the bullet using endoscopic transnasal surgery and a 
navigation system without causing damage to her visual 
acuity or surrounding structures. To sum up, with the 
enhancement of the navigation system and technique, the 
surgeon is not only able to accurately locate the object but 
also has a better surgical view throughout the operation 
to minimize the damage to surrounding vital structures. 
What’s more, the collaboration of both specialties bridges 
the gap between intranasal and intraorbital dissection.

However, there are still some disadvantages to this 
novel approach. First, postoperative crust formation 
obstructing the nasal cavity, epistaxis, and nasal 
discharge is common during the early postoperative 
period, but these symptoms generally improve with 
supportive care.[21,22] Second, longer operative time was 
required compared with the traditional method. Finally, 
due to orbital anatomy, the transnasal approach has some 
limitations. Technically, the medial and inferior sides are 
easier to approach with this transnasal method, but the 
other sides are more challenging.[22,23] With adding the 
navigation system, we can not only avoid and alleviate 
the adjunctive tissue damage through the nostril and the 
nasal cavity but also have accurate localization. Despite 
limitations, transnasal endoscopic procedures combined 
with a navigation system remained a novel technique for 
more complex lesions extending from the orbital apex to 
the intracranial space.

To our knowledge, there were few reported cases in 
the literature reporting an orbital apex bullet that was 
removed in an entirely transnasal endoscopic procedure. 
We presented a unique case of an orbital apex bullet with 
a favorable surgical outcome.

Figure 2: Image‑guidance navigation system reconstruction computed tomography image in (A‑a) coronal, (A‑b) sagittal, and (A‑c) axial views revealed the orbital apex 
metallic foreign body in all three planes, and (A‑d) real‑time surgical view at the orbital apex. The rounded bullet was shown at the orbital apex after a small area of the lamina 
papyracea was removed and the periorbita incision was made; the bullet was delivered by a surgical instrument penetrated near the orbital apex. (B) The metallic foreign body 
was 6.0 mm in diameter
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Conclusion

Foreign bodies located at the orbital apex are 
detrimental to visual function and difficult to be 
removed. By emphasizing the benefits of a personalized 
multidisciplinary approach, we improve surgical success 
and reduce complications.
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