
INTRODUCTION

Gunshot injuries are caused by the action of shooting someone by any form 
of projectile using any class of firearm. Gunshot incidents take place in a va-
riety of different situations classified into intended (criminal and terrorist at-
tacks), non-intended, or accidental [1]. The degree of injury can range from an 
insignificant trauma to serious injuries such as stomach and intestinal perfo-
ration, cardiac and corneal perforation, liver laceration, hemopneumothorax, 
and even death [1]. The air gun injuries are mostly accidental and unplanned. 
Moreover, these weapons can also be used to commit suicide [2].

Based on the velocity of the bullets, two main wounds trauma can be 
caused: penetrating and non-penetrating or blunt trauma. Penetrating trau-

ma occurs when the bullet penetrates the skin and enters the underlying tis-
sues. This generally creates an open hole or wound. The bullet may remain in 
the tissue, return via the same pathway, or pass through an exit wound. In the 
latter case, called perforating injury, the exit wound is generally larger than 
the entrance wound. In blunt traumas, the skin is not necessarily damaged [3].

Generally, the factors that determine the severity of a gunshot injury are 
the amount and the efficiency of energy transfer (kinetic energy) from the gun 
to the bullet [3]. This energy increases with the distance between the weapon 
and the target as well as the size and shape of the bullet and the gun type. The 
soft-nosed, rounded, and hollow shape of the pellet could prevent the deep 
penetrating and reduce the likeliness of exit wounds [4]. Further, factors are 
related to the patient’s age, tissue composition, and the anatomic portion of 
the human body.

This case report highlights a very rare case of an accidental air gun injury 
fired by a friend at a birthday party. The lead pellet was presented as a foreign 
body in the right pterygopalatine fossa (PPF). Diagnostic and therapeutic strat-
egies are discussed and presented. 

CASE PRESENTATION

A 16-year-old male patient presented with a complaint of an air gun shot in the 
right side of his cheek caused by a bullet fired from an air gun with a long barrel. 
The weapon was fired within 30 cm of the patient’s face. In the initial visit to our 
department, a minimal wound with a diameter of 1 mm and depth of 2 mm in 
the right cheek without inflammation or swelling was observed. At that time, the 
patient had no active bleeding. Computed tomography (CT) showed a foreign 
body located in the right pterygopalatine fossa (Figure 1 and 2). It was detected 
that the pellet penetrated through the anterior and posterior wall of the maxil-
lary sinus without any noticeable injury to the blood vessels or nerve damage.

Figure 1. Three-dimensional reconstruction from a CT scan showing an air gun pellet in 
the pterygopalatine fossa (red arrow).
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Accordingly, the pellet was not initially surgically removed, and the patient 
received oral antibiotics without developing further complaints. Fifteen days 
after the initial trauma, the patient returned to our department with massive 
nasal bleeding, requiring anterior and posterior nasal packings. Angiography 
indicated an injury to the right maxillary artery. After embolization, surgical 
removal of the pellet was conducted via a right-sided transfacial transmaxil-
lary approach to the PPF (Figure 3). The patient was hospitalized for five days 
without any further complications. 

DISCUSSION

Accidental gunshot injuries frequently affect children [5]. In a retrospective 
study reporting on a cohort of 101 children, 81% were male with a median 
age of 10.9 years. In children, air gun injuries are more serious than those 
found in adults. Children have thinner bones which are easily traversed by the 
foreign body [5].

In this case, the embedded pellets in the PPF did not cause any clinical 
signs or symptoms. No further complaints were stated by the patient in rela-
tion to the retained pellet. According to these findings, it was initially suggest-
ed that the pellet could be retained, which was in accordance with the findings 
in the literature.

To date, there is no common consensus on the definitive management 
of gunshot-injured patients in terms of surgery and reconstruction [6]. The 
emergency care of firearm injuries to the head and neck must be focused on 
the basis of resuscitation to restrict any functional or aesthetic damaging [7]. 
Attention should be given to the condition of airways as bleeding and subse-
quent swelling can compromise respiratory function [8]. Possible damage to 
the gunshot-related blood vessels and nerves (such as the maxillary nerve, 
the pterygopalatine ganglion, and the maxillary artery) needs to be evaluat-
ed. Although uncommon, these injuries could cause significant damage to the 
patient [9].

Head and neck gunshot injuries require a detailed examination including 
vascular and laryngotracheal areas, inspection for expanding hematomas, 
active haemorrhage, pulse deficits, neurological deficits, subcutaneous em-
physemas, sucking chest wounds, stridor, dyspnoea, hoarseness, dysphonia, 
or haemoptysis [7]. The easily accessible pellets should be removed surgical-
ly by individualized and tailored approaches. Endoscopy techniques cause a 
low complication rate and are recommended for pallet removal, if feasible [4]. 
However, if the pellets are located in unfavourable anatomical areas, surgical 
intervention can result in significant morbidity [7]. Additionally, air gun injuries 
in the head and neck areas could cause damage to the eyeball, resulting in 
loss of vision and in some cases even requiring enucleation of the eyeball [10]. 
The entry of pellet to the cranium may cause intra-cranial bleeding, leak of 
cerebrospinal fluid (CSF), meningitis, brain abscess, development of traumatic 
aneurysm, and carotid-cavernous sinus fistulas [7,11].

Due to the relatively short distance of 30 cm, the pellet was able to pen-
etrate through the anterior and posterior wall of the maxillary sinus and was 
retained in the right pterygopalatine fossa (Figure 2A-C). The proximity to the 
maxillary nerve, the pterygopalatine ganglion, and the maxillary artery high-
lighted the potentially endangered adjacent structures. Initially, the pellet’s 
anatomical localisation and the additional risk of surgery refrained us from 
removing the pellet, respecting the parental decision. However, selective or 
emergency angiography as part of management needed to be considered.

Permitting pellets within the body can induce foreign body reaction re-
sulting in delayed severe bleedings from the affected vessels [12]. Generally, 
metallic pellets are surrounded by a fibrous capsule [13]. Air gun bullets are 
mainly made of lead, leading to a risk of poisoning [14].

CONCLUSIONS

Air gun injuries normally present with a wide variety of clinical forms from 
minor to life-threatening injuries. The rare case of an air gun pellet retained in 
the pterygopalatine fossa has the risk of immediate or delayed haemorrhage 

Figure 2. (A) Axial CT scan identifying the foreign body as an air gun pellet in the right pterygopalatine fossa. (B) Sagittal CT scan, transverse view showing that the pellet had pene-
trated the anterior and posterior wall of the right maxillary sinus with subsequent hematoma. (C) CT scan with a coronal view showing the pellet lodged in the pterygopalatine fossa. 
Note the minimal bone destruction and the proximity of the pellet to the lateral aspect of the sphenoid sinus.

Figure 3. Severely deformed air gun pellet removed without causing any injury to the 
adjacent structures.
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as illustrated by our patient. Gunshot injuries must be considered as poten-
tially life-threatening and raising awareness regarding its potential threats 
are required in order to minimize the air gun injuries, especially in children.
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