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Abstract Introduction Low-velocity penetrating brain injury is not prevalent. In some con-
ditions such as childhood, and with the penetration of a pellet in weak spots of skull,
low-velocity penetrating brain injury is expected; however, high-velocity projectiles
have also been reported as the cause of severe brain injuries. One of the complications
of penetrating brain injury is infection, in which different types of microorganisms play
a role. The Streptococcus genus is the leading cause of abscess formation in non-
traumatic patients. Multiple brain abscesses are not common.
Case Presentation A 10-year-old boy with penetrating brain injury caused by an air
gun pellet, who developed signs and symptoms of high intracranial pressure 18 days
after the trauma. After the imaging scans and the detection of multiple brain abscesses
and severe brain edema, prompt surgical intervention was performed for all three
lesions in a single operation. The culture of a pus specimen was positive for
Streptococcus species, and, with adequate antibiotic therapy, the patient was dis-
charged from the hospital in good condition.
Conclusion Brain injurywithair gun shot is notprevalent. Thepenetrationof a low-velocity air
gun pellet in weak points of the skull (such as the orbit, the squamous portion of the temporal
bone, and the cranial suture), specially in children, can cause significant brain injuries.
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Resumo Introdução A lesão cerebral penetrante de baixa velocidade não é prevalente. Em
algumas condições, como na infância e com a penetração de bala em pontos fracos do
crânio, é esperada lesão cerebral penetrante de baixa velocidade; no entanto, projéteis
de alta velocidade também foram relatados como a causa de lesões cerebrais graves.
Uma das complicações da lesão cerebral penetrante é a infecção, na qual diferentes
tipos de microrganismos desempenham um papel. O gênero Streptococcus é a
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Introduction

Penetrating brain injury (PBI) is a less prevalent cause of
traumatic brain injury, which carries a significantly poor
prognosis. Both high-velocity (such as bullets and shell
fragments) and low-velocity (shot gun and air gun pellets)
projectiles may cause PBI.1

Various complications may occur in cases of PBI, such as
vascular complications (including traumatic intracranial
aneurysms, subarachnoid hemorrhage), traumatic cerebro-
spinal fluid leaks, and epilepsy, as well as infectious compli-
cations such as meningitis, cerebral abscess, and so on. The
high-velocity gunshots are more deadly, but patients who
suffer injuries from low-velocity projectiles require extra
attention due to the potential complications.

Infectious complications account for 1% to 5% of cases of
PBI in civilians, as compared with 4% to 11% of cases of PBI
among military personnel. Retained contaminated foreign
objects, skin, hair, and bone fragments in brain tissues are the
main causes of infectious complications. A variety of com-
plications, such as local wound infections, meningitis, ven-
triculitis, or cerebral abscess might also emerge.2–6

The origin of brain abscess are pericranial contiguous
focus, hematogenous spread fromadistant focus of infection,
and direct inoculation of a pathogen after neurosurgical
procedures or PBIs.7

Brain abscess is associated with a variety of symptoms,
such as headache, fever, irritability, confusion, muscle weak-
ness, hemiparesis, neck rigidity, lethargy, diplopia, nausea,
and vomiting.

Hereby, we present an interesting and rare case of a 10-
year old boy with PBI whose initital good condition deterio-
rated gradually with the onset of symptoms of progressive
headache, vomiting, and confusion. Imaging studies revealed
multiple brain abscesses.

Case Presentation

A 10-year-old boy with a PBI from a low-velocity air-rifle
pellet from amoderate distance presented to a local hospital

in Bandar-Abbas. His neurologic exam was unremarkable,
with a Glasgow Coma Scale (GCS) of 15.

A non-contrast computed tomography (CT) scan of the
head (►Fig. 1) revealed a gunshot wound on the left frontal
region, the path that the pellet took through the brain, and a
retained pellet in the right frontal region by mechanism of
ricochet injury. Regarding his intact neurologic exam and
stable hemodynamic state, we decided to monitor his status
with inpatient observation for a few days, and then outpa-
tient follow-up.

Eighteen days later, he presented to our outpatient clinic
with headache, nausea, vomiting, and confusion. The physi-
cal examination was positive for papilledema. A contrast CT
scan of the brain revealed three ring-enhancing lesions in the
frontal lobes bilaterally, which was suggestive of brain
abscesses, and the pellet retained in the brain (►Fig. 2).

In an emergency operation, bilateral burr-hole cranioto-
my was performed, and all the three abscesses were aspirat-
ed and irrigated (►Fig. 3). Moreover, necrotic tissue and
foreign bodies, such as hair and bone fragments, were
removed. He was transferred to the neurosurgery intensive
care unit (ICU). The following day, his condition was quite
good.

Broad-spectrum antibiotics, including vancomycin, mer-
openem, and metronidazole, were prescribed after the

Fig. 1 Non-contrast brain CT three days following the trauma,
showing multiple foreign bodies. No evidence of brain abscess is
observed in these sections.

principal causa de formação de abscesso em pacientes não traumáticos. Abcessos
cerebrais múltiplos não são comuns.
Relato do caso Um menino de dez anos com traumatismo cranioencefálico pene-
trante causado por projétil de arma de ar comprimido que desenvolveu sinais e
sintomas de pressão intracraniana elevada 18 dias após o trauma. Após os exames de
imagem e a detecção de múltiplos abscessos cerebrais e edema cerebral grave, a
intervenção cirúrgica imediata foi realizada para todas as três lesões em uma única
operação. A cultura de uma amostra de pus foi positiva para espécies de Streptococcus
e, com antibioticoterapia adequada, o paciente recebeu alta hospitalar em boas
condições.
Conclusão Lesões cerebrais por arma de ar comprimido não são comuns. A pene-
tração de uma bala de arma de ar comprimido de baixa velocidade em pontos fracos do
crânio (como a órbita, a porção escamosa do osso temporal e a sutura craniana),
especialmente em crianças, pode causar lesões cerebrais significativas.
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consultation with an infectious-disease specialist due to the
multiple abscesses and the patient condition, and were
continued for 21 days. The abscess culture was positive for
Streptococcus species five days after the antibiotic therapy
was started. Because the patient responded to the antibi-
otics, they were not discontinued or changed.

He was discharged as he was in a good condition, with no
sign of infection or neurological deficits. Three weeks later,
he was revisited. His physical examination was unremark-
able, with no signs or symptoms of neurological deficit.
Follow-up imaging studies also revealed no recurrence of
the abscesses (►Fig. 4).

Discussion

An air gun shot causing a low-velocity PBI is not prevalent. A
tangential and careening injury is more expected to result
from an air gun shot than other mechanisms of injury, such
as penetration, perforation and ricochet. The points of en-
trance that could be expected for an air gun poallet are the
weak spots of the skull, such as the orbit or the squamous
portion of the temporal bone. Given the short diameter of the
skull in children, penetration of the projectile is
expected.8–10 In the case of our patient, the entry wound
was on the coronal suture, a weak spot in children.

Although gram-positive pathogens such as Staphylococcus
aureus and those of the genus Clostridium spp. are the main

causes of posttraumatic brain abscess, and gram-negative
bacteria, such as those of the family Enterobacteriaceae, have
also been isolated.11,12 Streptococcus species is a common
cause of multiple brain abscesses with other causes rather
than penetrating injury;13,14 however, it was the cause in the
case herein reported.

Abscess after trauma usually formswithin 2 to 4weeks; in
the present case it formed 18 days after the trauma. In some
rare cases, abscess formation after trauma may take 2 to
3 months or even longer.15

Intracranial abscess is commonly observed in patients
with penetrating head trauma and retained projectiles.7 We
removed necrotic tissue, hair, and bone fragments from the
entry point of the pellet. The formation ofmultiple abscesses,
with risk factors such as congenital heart disease, endocar-
ditis, and immunodeficiency has been reported in some
studies; however, multiple brain abscesses after aPBI is not
prevalent. Prompt surgical intervention is needed for
patients with large brain abscesses accompanied by clinical
signs and symptoms of high intracranial pressure to achieve a
better surgical result and find the microorganism.16 The
laboratory evaluation is often normal in these patients, as
it was in our case.17

The case herein reported highlights the significance of
routine follow-up and complete evaluation in patients with
retained intracranial projectiles. Although there were no
neurological deficits or laboratory abnormalities, his unique
presentation prompted further evaluation which revealed
multiple lesions correlated to his symptoms.

Conclusion

Brain injury byan air gun shot is not prevalent. Penetration of
a low-velocity air gun pellet in weak spots of the skull (such
as the orbit, the squamous portion of the temporal bone, and
the cranial suture), specially in children, can cause significant
brain injuries.

Statement of Ethics
The patient’s parents have given their written informed
consent to publish the case (including the publication of
images).

Fig. 2 Multiple brain abscess in axial cut of intravenous (IV) contrast
brain CT scan 18 days after the trauma at the time of admission, with
typical ring enhancement.

Fig. 3 (A) The point of entry of the projectile was extended for the
removal of the foreign bodies and aspiration of the abscesses. (B) Two
bur holes for the aspiration of the right-side abscesses.

Fig. 4 Axial section of a non-contrast CT scan of the brain two weeks
after admission, showing improvement of the brain abscesses and
remnant foreign bodies.
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