http://dx.doi.org/10.1590/1981-863720200002720180074 | C I_l NlCAL

Removal of firearm projectile from the maxillary
sinus: a case report
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ABSTRACT

Foreign bodies in the paranasal sinuses after critical accidents are rare occurrences that have sporadically been reported worldwide.
Firearm projectiles, daggers, knives, glass fragments, stones, teeth, and wood can get lodged in the soft and hard tissues of the
face. The management and prognosis in these cases depend on the composition and location of the foreign body as well as on the
presence or absence of infection. Although there are reports involving the soft tissues of the face, the ethmoid, sphenoid, frontal, and
maxillary sinuses are the most frequently involved sites. The main manifestation of this condition is sinusitis arising from infection and/
or inflammation caused by the foreign body, which is a contaminated object. We report a case of removal of a firearm projectile located
in the maxillary sinus of a 34-year-old patient under local anesthesia.

Indexing terms: Maxillary sinus. Maxillary sinusitis. Surgery, oral. Wounds, gunshot.

RESUMO

Corpos estranhos nos seios paranasais sao ocorréncias raras que tém sido esporadicamente relatadas na literatura em todo o mundo.
Projéteis de arma de fogo, punhais, facas, fragmentos de vidro, pedras, dentes e madeira podem ficar alojados nos tecidos moles e
duros do rosto. O manejo e o progndstico nesses casos dependem da composicéo e localizacdo do corpo estranho, bem como da
presenca ou auséncia de infeccdo. Embora haja relatos envolvendo os tecidos moles da face, os seios etmoidal, esfenoidal, frontal e
maxilar sdo os locais mais frequentemente envolvidos. A principal manifestacdo dessa condicao é sinusite decorrente de infeccdo e / ou
inflamacéo causada pelo corpo estranho, que é um objeto contaminado. Relatamos um caso de remocdo de um projétil de arma de
fogo localizado no seio maxilar de um paciente de 34 anos de idade, sob anestesia local.

Termos de indexagao: Seio maxilar. Sinusite maxilar. Cirurgia bucal. Ferimentos por arma de fogo.
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INTRODUCTION

The maxillary sinus is the largest of the paranasal
sinuses and corresponds to a pneumatic space located
bilateral inside the maxillary bone. Its lining is composed
of pseudostratified ciliated columnar epithelium with
mucus-producing cells (goblet cells) [1]. As an anatomical
structure, the functions of the maxillary sinus include facial
bone weight reduction, voice resonance enhancement,
thermal insulation of sensitive structures such as dental
roots and eyes, humidification and heating of the inhaled
air, and immunological defense [2].

The presence of foreign bodies inside the paranasal
sinuses is a rare occurrence, and the most frequent cause
is automobile accidents, firearm assaults, psychiatric
disorders, and iatrogenic injury during surgical procedures
[3,4]. Reports in the literature also describe the intrusion
of anatomical structures into the maxillary sinus following
facial trauma [2,5]. The displacement of dental elements in
cases of maxillary fracture and the dislocation of an eyeball
into the sinus cavity in fractures of the orbital cavity have
also been reported [5].

The development of chronic sinusitis as a
consequence of these accidents is quite common; however,
its diagnosis by clinical physicians, otolaryngologists, and
general dentists is challenging due to failures in systematic
examination and lack of request for complementary
imaging exams [6]. The most suitable treatment for chronic
sinusitis caused by a foreign body is the surgical removal of
the body along with oral antibiotic therapy [3,6].

In the present case report, we aim to describe the
clinical case of a victim of a firearm injury in whom the
projectile was lodged in the left maxillary sinus and was
surgically removed.

CASE REPORT

A 34-year-old melanoderm male patient was
referred to the Hospital de Clinicas of the Federal University
of Uberlandia. He was the victim of a firearm injury to the
head. The patient was examined by the general surgery
team for primary trauma assessment. He had a Glasgow
score of 14 and denied loss of consciousness at the accident
site. On clinical examination, there was a projectile entry
hole in the parietal region, an exit hole was absent, and
persistent epistaxis was present. For secondary evaluation
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of the patient, computed tomography (CT) imaging of
the head and face (figure 1A and B) was requested and
the clinical opinion of the neurosurgery and oral and
maxillofacial trauma surgery (CTBMF) teams was sought.

Figure 1.Helical tomography (axial view) showing the projectile lodged in
the posterior wall of the right maxillary sinus with the presence of
sinus hemosinus (A); Helical tomography (sagittal view) showing
the projectile in the posterior wall of the right maxillary sinus (B);
Waters view radiograph of the face 30 days after trauma showing
displacement of the projectile to the floor of the right maxillary sinus
(C); Anteroposterior radiograph of the skull showing the projectile
on the floor of the maxillary sinus (D).

The management by the general surgery team
involved tetanus vaccination and tetanus serum (5000 [U) was
administered because the wound was deep and contaminated
and because the patient's immunization status was
unknown.

After evaluation of the CT images, the clinical
management by the neurosurgery team was to pursue
conservative treatment for the parietal bone fracture, perform
wound debridement, undertake rigorous neurological
surveillance, and obtain a second CT scan for control
within 24 h.

The clinical examination performed by the CTBMF
team did not show crepitation, depression, or mobility of the
facial bones. The patient no longer experienced epistaxis.
CT showed fracture of the left parietal bone, emphysema
in the frontal region, right maxillary hemosinus, and



the projectile lodged in the posterior region of the right
maxillary sinus.

The patient was referred to the CTBMF outpatient
clinic after discharge from the hospital for the removal of
the projectile under local anesthesia. During anamnesis,
the patient denied comorbidities and allergies, reported
social alcohol consumption, and denied illicit drug use, and
there was no contraindication for the procedure. Before the
outpatient procedure, a Waters view X-ray (figure 1C) and
an anteroposterior skull X-ray (figure 1D) were performed
to examine if the projectile had been displaced.

Initially, the patient was medicated with the
benzodiazepine midazolam (15 mg orally) and antibiotic
prophylaxis with amoxicillin (1 g) 1 h preoperatively. Anesthetic
blockade of the posterior, middle, and anterior alveolar nerves
as well as of the right greater palatine nerve was performed
using 4 tubes containing 2% lidocaine with vasoconstrictor
epinephrine at a concentration of 1:100,000.

Caldwell-Luc surgical approach was planned,
with an incision made in the bottom of the right maxillary
vestibule extending from the canine to the first molar
with mucoperiosteal flap detachment and exposure of the
anterior wall of the maxillary sinus (Figure 2A). Guiding
holes were drilled using a spherical drill #4 and joined under
abundant irrigation for delimiting the surgical window to
access the maxillary sinus (figure 2B). After removal of
the bone window and with direct access to the maxillary
sinus, the projectile was located (figure 2C) and removed
using a Lucas curette (figure 2D). Vigorous irrigation with
0.9% saline was performed. The bone fragment that was
removed for access to the maxillary sinus was repositioned
at an angle in relation to the initial position and fixed with
a 5-hole titanium plate of the 2.0 system using 4 5-mm
monocortical screws (figure 2E). The surgical bed was
profusely re-washed with saline 0.9% and the wound was
sutured using 4-0 Monocryl® thread (figure 2F).

The patient was prescribed the following during
discharge: amoxicillin (875 mg) + potassium clavulanate (125
mag), every 8 h for 7 days; dexamethasone (4 mg), every 24 h
for 3 days, dipyrone sodium (500 mg), every 6 h for 3 days;
collutorium with chlorhexidine (0.12%; 10 mL), every 8 h for
7 days; and oxymetazoline (0.025%), every 12 h for 10 days.

On the follow-up visit 7 days postoperatively, the
patient did not report complaints and the appearance of the
surgical wound was good. An anteroposterior radiography
(Figure 3A) and Waters view radiography (Figure 3B) of the
mandible were performed. No changes in the maxillary
sinus were observed. At 30 days postoperatively, a face
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Figure 2.Fracture of the anterior wall of the right maxillary sinus (A);
Osteotomy of the anterior wall of the right maxillary sinus using the
fracture line for easy access (B); Projectile on the floor of the maxillary
sinus (C); Maxillary sinus after projectile removal (D); Plate System 2.0
and 5-mm screws stabilizing the fragment of the bone window (E);
Suturing at the proper position using Monocryl 4.0 (F).
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Figure 3. Anteroposterior radiograph of skull (face) showing the positioned
plate and radiolucent right maxillary sinus (A); Waters view radiograph
of the face at day 30 postoperatively (B); Panoramic radiograph showing
the positioning of the plate and radiolucent maxillary sinus (C).
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panoramic radiography was performed (figure 3C) that did
not show changes in the operated area, and the patient
was discharged.

DISCUSSION

Penetration of foreign bodies in the maxillofacial
region is a rare event and there are few reports in the
literature; approximately a third of such cases are not
diagnosed during the first evaluation [6]. The most affected
paranasal sinus is the maxillary sinus [7].

During clinical examination, the possibility of a
foreign body should be considered when trauma with the
presence of persistent inflammatory signs and difficulty
in tissue healing are reported. The anamnesis should be
thorough, seeking the kinetics and the trauma agent to
understand the trajectory of the foreign body and thus
investigating potential injury to important structures of the
oral-maxillofacial complex [4,6].

The presence of foreign bodies in the maxillary
sinus may lead to surrounding bone resorption and
infectious complications characterized by inflammation of
the mucous membrane of this sinus [8]. Infection in facial
tissues is common in cases of a foreign body such as a
firearm projectile because these foreign bodies are typically
not sterile and acts as a niche for various microorganisms;
in such cases, antibiotic therapy should be adopted to
minimize the risk of postoperative complications. The most
commonly used drugs in such cases are penicillins along with
beta-lactam antibiotics, second-generation cephalosporins,
or azalides [8]. The use of these broad-spectrum antibiotics
is appropriate because the projectile is not sterile, and as
observed in the present case, the structure in which the object
gets lodged is naturally colonized by microorganisms specific
to the upper airway, such as Streptococcus spp., Actinomyces
spp., Fusobacterium spp., and Staphylococcus spp. [1,2].
In addition to the indicated antibiotic prophylaxis, tetanus
prophylaxis should be concomitantly initiated.

The clinical presentation of the foreign body
varies, which is a challenge to the surgeon both in terms
of diagnosis and surgical procedure. Factors including
object size, difficulty of access, and anatomical proximity
of the foreign body to adjacent vital structures should be
considered when selecting the most appropriate operative
technique [9].

Imaging exams are important to aid in planning
the removal of the foreign body from the facial structures.
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These include planar radiography, CT, magnetic resonance
imaging (MRI), and ultrasonography (US), which can be
used depending on the location and composition of the
foreign body [10].

Conventional radiography is typically the first
complementary examination requested due to its low cost,
easy access, and usefulness in identifying the foreign body
[6,9]. However, in several cases, it is not possible to detect
the foreign body via conventional radiographs and CT is
required. Both are particularly important in the diagnosis of
metallic foreign bodies. In cases wherein the foreign body
is a wooden object, its density on CT may be similar to air,
rendering it difficult to identify the object. Therefore, some
researchers suggest performing MRI, which should be
avoided when a foreign body of metallic origin is suspected
because MRI may lead to the movement of the foreign
body owing to the magnetic field. Therefore, knowledge
regarding the kinetics and the agent causing the trauma is
essential [10,11].

Retention of firearm projectiles in the tissues can
cause serious complications. The presence of the projectile
in the tissues is an hindrance to the healing of the lesion
because the metals present in the projectile undergo
electrochemical oxidation by body fluids, thereby leading
to corrosion and causing infection [12]. In the present
case, the decision to remove the projectile of the maxillary
sinus was based on the elevated risk of progression to an
infectious condition.

The Caldwell-Luc approach is often reported
in the literature for the treatment of alterations in the
maxillary sinus, particularly in the removal of foreign
bodies, because it offers ample space for the procedure
[13]. The technique consists of ostectomy of a part of the
anterior wall of the maxillary sinus via which the foreign
body is removed and curettage of the infected sinus
mucosa. Despite the frequent reports in the literature of
complications associated with the Caldwell-Luc procedure,
including facial asymmetry, dacryocystitis, nerve injury,
tooth devitalization, and oroantral fistula, the experts agree
that these morbidities are also related to the surgeon’s
experience [13]. The Caldwell-Luc approach was used in
the present case and facilitated complete access to the site
of the projectile and its removal. Moreover, there were no
postoperative complications, which is consistent with the
literature regarding the efficiency of this approach.

Endoscopic surgery emerges as an alternative to
the Caldwell-Luc approach for maxillary sinus access. The



technique provides adequate visualization of the surgical
field, low morbidity, and high acceptance by the patient
[14]. However, the lack of specialized professionals and
insufficient logistical resources in public and private services
render the routine use of this procedure impossible.

CONCLUSION

The presence of a foreign body should be
investigated via a thorough clinical examination whenever
there is a history of trauma in the oral-maxillofacial
complex. Although the presence of a foreign body in the
maxillary sinus is an infrequent event, it can cause local
and systemic changes. Therefore, when a foreign body is
detected, its removal should be performed at the earliest to
avoid infectious complications and lesions to the adjacent
anatomical structures. Surgical access by the Caldwell-Luc
approach provides an adequate field for the removal of
foreign bodies within the maxillary sinus.
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