
Abstract A case of attempted homicide is reported where
a 31-year-old woman was shot in the left nostril with a
pellet from an air rifle. The projectile channel reconstruc-
tion showed penetration of the nasal septum, the maxil-
lary and sphenoid cavities and the dura mater, with the
pellet finally lodging in the anterior cranial fossa between
the sinus cavernosus and the internal carotid artery. The
patient was finally discharged from hospital in a good
physical condition without any neurological symptoms.
Although the muzzle velocity of the air rifle was within
the legal limits, the present case demonstrates the poten-
tial lethality of air weapons considering the site of en-
trance of the pellet.
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Introduction

An air rifle is a weapon which uses the expanding force of
compressed air to propel a projectile down a rifled barrel.
Most of the cases of severe injuries caused by air weapons
reported in the literature are accidents or attempted sui-
cides [1]. In addition to the velocity and the resulting en-
ergy of the pellet, the entrance site highly influences the
outcome of injuries [2, 3]. The majority of air weapon in-
juries with skull penetrations reported in the literature de-
scribe an entrance route through the eye, the temple, or
the forehead [4, 5, 6]. To our knowledge no case of skull
penetration through the nasal cavity has been described so
far. Such a case is presented in the following case of an at-
tempted homicide.

Case report

A 31-year-old woman was shot by her husband with an air rifle at
short range into the left nostril during a quarrel following an argu-
ment. The weapon used was a “Hämmerli” air rifle (type Puma)
which, according to the manufacturer’s specifications, can attain a
muzzle velocity of 178 m/s (corresponding to 583.98 feet/s).

The victim suffered no loss of consciousness, or neurological
symptoms and was immediately placed under medical care. On
clinical examination there was no exit wound, a massive liquor-
rhoea and bleeding from both nasal cavities was apparent. Further
otorhinolaryngological inspection revealed a lesion of the inferior
nasal concha in the left cavity and a small defect in the nasal sep-
tum.

X-ray examination of the head revealed the presence of two dif-
ferently sized metallic bodies, which initially seemed to be located
in the sphenoid cavity near the anterior cranial fossa and in the left
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Fig.1 Coronal computed tomography of the head, showing the
pellet (arrow) in the anterior cranial fossa



maxillary sinus, respectively. A subsequent CT-scan finally showed
a lesion of the sphenoid bone between the processus clinoideus an-
terior and the tuberculum sellae with the main fragment located just
above the floor of the anterior cranial fossa (Fig.1).

The surgical removal of the fragments, which was performed in
the local department of otorhinolaryngology, revealed two frag-
ments of a 4.5 mm (0.177 inches) calibre waisted Diabolo pellet.
The main fragment was slightly deformed (Fig.2) and was lodged
in the anterior cranial fossa between the sinus cavernosus and the
internal carotid artery. The smaller particle was located in the mu-
cosa of the nasal septum. The reconstruction of the shot trajectory
showed that after being fired into the left nostril, the main frag-
ment penetrated the nasal septum, leaving the smaller particle in
the mucosa. The main fragment then traversed the left maxillary
and sphenoid cavity finally penetrating the dura mater and lodging
in the anterior cranial fossa between the sinus cavernosus and the
internal carotid artery.

A 10-day course of intravenous antibiotic treatment was given.
The patient fully recovered after 2 weeks and was finally dis-
charged in good physical condition. No neurological sequelae dur-
ing a 6-months follow-up have been observed. At present the of-
fender is charged with attempted murder and is in custody.

Discussion

The lethality of air weapon injuries has been controver-
sially discussed for many years. Even in 1965 Skurczyn-
ski demonstrated that air rifles can develop enough power
to cause projectiles to penetrate the skull, depending on
the distance between the weapon and the penetrated tissue
[7]. Nevertheless, at that time airguns and air rifles were
regarded as relatively harmless weapons.

A literature review showed that the majority of the fa-
tal cases involved children under the age of 16, with boys
outnumbering girls [8, 9, 10, 11, 12]. The head was the
most common part of the body penetrated [13, 14, 15] and
the site of entrance may be the eye [16, 17, 18], the tem-
ple [19], or the forehead, with consecutive penetration of
the brain [20]. Numerous cases led to permanent impair-
ment or even death, while the minority showed a com-
plete recovery with or without surgical removal of the for-
eign body [21, 22].

The present case shows that low energy weapons with
energy values below 7.5 J are able to cause intracranial in-
juries. To our knowledge the present case is the first one
describing penetration of the skull through the nasal cav-
ity due to an air rifle injury. The thin bone lamellae of the
paranasal cavities could not prevent the pellet from pene-
trating the skull. Former assumptions that air weapons
could not produce the energy necessary to penetrate the
frontal or temporal bone, including the majority of infan-
tile cases, have to be reassessed. The technical develop-
ment of airguns and air rifles in the last 10–15 years re-
sulting in higher muzzle velocity and energy, is reflected
in the higher incidence of air weapon injuries in children
and adults [23, 24]. Nowadays it should be undisputed
that when used inappropriately, air weapons are potential
lethal weapons.

Nevertheless a clear preponderance of children as vic-
tims of air weapon injuries reflects the overall incidence
of accidental airgun injuries. The infantile and incom-
pletely developed bone tissue highly influences the capac-
ity of the pellet to penetrate the endocranium. However,
this case shows that the unusual site of entrance through
the nose could lead to severe injuries in adults as well, in-
dependently of the muzzle velocity or energy.
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