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Perforating brain injury from a speargun. A case report
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Summary

A case of a perforating brain injury caused by a
speargun in a suicide attempt is described. Although this
kind of injuries has been previously reported, the present
case is specially interesting because the patient showed
no neurological deficit after surgery. Some advices about
the medical and surgical management are proposed
based on this case and our literature review. The use of
antibiotics and antiepileptic drugs and the anterograde
extraction of the harpoon aided by the performance of
a craniotomy surrounding the exit point are recommen-
ded.
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Traumatismo craneal perforante por arpén de pesca.
A propésito de un caso

Resumen

Describimos un caso de traumatismo craneo-encefa-
lico perforante causado por un arpon de pesca submarina
tras intento de autolisis. Aunque traumatismos parecidos
han sido publicados previamente, el presente caso es
especialmente interesante dada la escasa repercusion
neuroldgica que el paciente presentd tras la cirugia.
Basandonos en esta experiencia y en nuestra revision
bibliografica proponemos algunos consejos que pueden
ser de utilidad en el manejo médico y quirurgico. El uso
de antibidticos y antiepilépticos asi como la extraccion
anterograda del arpon con la ayuda de una craneotomia
rodeando su punto de salida son algunas de estas reco-
mendaciones.

PALABRAS CLAVE. Arpon. Traumatismo perforante.
Traumatismo craneal.
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Introduction

The penetrating or perforating injuries of the skull
usually cause serious damage to the parenchyma or
neurovascular structures of the brain. Those of middle and
anterior location are especially dangerous®”!*'4!%, Most of
them are due to the negligence of the security rules esta-
blished for underwater fishing®. Our case is the only one
found in the literature due to an attempted suicide. Despite
the dangerous trajectory of the arrow, the patient had an
excellent neurological outcome after surgical management.
Surprisingly, similar cases without neurological deficits
have been reported by other authors®”#!11131520 However,
the establishment of management rules in this kind of inju-
ries is difficult because of the variability of reported cases.
Based on our experience and a literature review we have
realized that craniofacial injuries caused by spearguns pre-
sent some particular features that allow us to propose some
specific advices.

Case report
Preoperative managment

A 34-year-old male shot himself in the head with a
speargun in a suicide attempt. He did not lose conciousness
and was taken to his local hospital where he arrived alert
and didn’t show any neurological deficit in a quick neuro-
logical evaluation. Before being transferred to our hospital
the patient was anesthetized and intubated. The trajectory
of the harpoon did not impede the intubation maneuver. On
arrival at our Intensive Care Unit the man was sedated and
showed stable vital signs. The proximal half of the arrow
was cut shorter to mobilize the patient better. This proce-
dure was performed with an cold saw ( sawing machine that
uses a circular saw blade to cut metal) with extreme caution
to prevent transmission of vibrations trough the brain. The
arrow traversed the patient’s head (Figl): the entry point
was the submental region and the projectile passed trough
the tongue, palatal bone, right ethmoidal bone, medial wall
of orbital apex, anterior cranial fossa and finally the fron-
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Figure 1. An external view of speargun arrow trajectory
is showed. The proximal half of the arrow has been cut
shorter to mobilize the patient better. Before being trans-
ferred to the our hospital the patient was anesthetized and
intubated.

tal lobe before reaching the exit point in the right coronal
suture about 4 cms away from the sagital sinus.

The length of the object was approximately 80 cm long
and 8 mm in diameter. Broad-spectrum antibiotic and an
anticonvulsant were administered since its admission in
the emergency department. Surprisingly, no hemorrhagic
lesions or associated edema was noticed in CT-scan before
surgery (Fig 2). The patient is transferred to the operating
room for removal of the projectile 2 hours after admision.
Before surgery we asked his family for bringing us a simi-
lar speargun in order to improve our knowledge about the
structure and functioning of the object.
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Figure 2. Coronal and sagital sections CT-scan showing
the intracranial trajectory of the proyectile. The projectile
passed trough the tongue, palatal bone, right ethmoidal
bone, medial wall of orbital apex, anterior cranial fossa
and finally the frontal lobe before reaching the exit point in
the right coronal suture about 4 cms away from the sagital
sinus.

Surgical procedure

The patient was placed in supine decubitus position and
his head was shaved and prepared without rotation. Rigid
fixation of skull was not used. Meticulous cleaning and
debriding of both entry and exit wounds was performed
and the arrow was sterilized with antiseptic liquid. We
made a vertical incision of 4cm taking the exit of the pro-
jectile as the midpoint. The bone around the hole was well
preserved without comminuted fractures. As the strongest
attachment of this kind of objects is the bone, an small cra-
niotomy surrounding the harpoon was performed to make

bone flap and the projectile were gently removed by pulling them from the coronal region with the aid of rongeurs.
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the extraction easier. This way both the bone flap and the
projectile were gently removed by pulling them from the
coronal region with the aid of rongeurs along the original
trajectory of the missile (Fig3).

After this risky maneuver, the dura was opened to check
that no active bleeding flowed from the cerebral cortex. At
the same time an otolaryngologist explored the paranasal
trayect. No CSF leak was found. After meticulous hemos-
tasis was achieved, dural repair was performed with an arti-
ficial substitute. The corticotomy area was irrigated with
vancomycin diluted in saline. The bone flap was separated
from the arrow and asepticized before being replaced with
miniplates.

Postoperative management

An immediate CTscan was performed and showed
minimal amount of pneumoencephalus and blood along
the projectile trayectory (Fig4).

The patient was then taken back to the Intensive Care
Unit, where he was kept under relaxation and sedation
for 24 h with broad-spectrum antibiotics and anticonvul-
sivants. Intracranial pressure was monitored remaining
below 10 mm Hg. When sedation was removed and the
patient awoke he only suffered diplopia but later this visual
problems improved and the patient showed no neurological
deficit on 4th day after surgery. The patient did not men-
tion rhinorrhea and a CTscan perfomed 1 week post-op
demonstrated a small hypointense lesion involving the
right frontal area. The wounds healed without complica-
tions and he had no postoperative seizures. The patient was
discharged on 8th day and was transferred to a psychiatric
hospital. A few months after the trauma, neuropsychiatric
reports certified a significant improvement of depressive
mood and suicidal ideation of the patient.

Discussion

This case is exceptional not only for the type of trauma
but because of the absence of neurological sequelae at
discharge. Penetrating head injury is more common than
perforating which is often associated with increased risk
of neurological complications, especially if the trajec-
tory crosses the midline from a lateral entrance of the
skulll,4,7,9,12,14.

Scientific papers that report cases of head trauma by
speargun are insufficient to develop specific recommen-
dations about the surgical procedure. Furthermore, the
variability between each accident makes more difficult to
establish performance standards in these cases®®. However,
some advices can be proposed. First of all it is important to
have imaging tests (especially CT-scan ) to provide infor-
mation about brain injuries caused by the arrow along its
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Figure 4. A minimal amount of pneumoencephalus and
blood is showed by the inmediate postoperative CT-scan.

Figure 5. A picture of the speargun arrow after extraction.
The projectile was constructed of an iron shaft in whose tip
there was a blade capable of opening.

trajectory*®. As in all perforating trauma is very important
to have proper control of the entry and exit points. Someti-
mes the length of the arrow makes the mobilization of the
patient difficult. Some authors advise against cutting the
arrow to prevent transmission of vibrations to the brain®.
However in our case this procedure was done with a cold
saw, safer than hacksaws used formerly. In our opinion, if
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the maneuver is performed with this tool by a specialist
the arrow may be cut safely. Proper planning about the
direction of extraction is also crucial. For this purpose it is
advisable to have not only imaging tests but adequate infor-
mation on the characteristics of the object'®!. In the present
case, the speargun arrow was constructed of an iron shaft in
whose tip there was a blade capable of opening, by means
of a spring, on contact with the target. Something specific
to harpoon removal is that the projectile must be removed
in an anterograde fashion, that is in the direction of its line
of trajectory, to avoid accidental opening of the weapon’s
blade (Fig 5), which would cause further cerebral damage.

Extraction should never be attempted until a good con-
trol of entry and exit points is assured. In most cases of
these cases the area of greater adherence of the harpoon is
the skull convexity. For this reason, when the exit point is
located in this area, a craniotomy surrounding the hole may
help remove the harpoon and the attached bone flap. By
contrast, if the entry hole is embedded in the convexity, we
propose that this segment of the harpoon should be released
from bone before being removed. The use of intraoperative
and postoperative antibiotics and a thorough antisepsis of
the surgical area as well as the object to extract are strongly
recommended. The size of the craniotomy depends on the
need to evacuate hematoma during surgery’. In our case we
decided to make a small craniotomy although the surgical
field was ready for expansion if necessary. There are no stu-
dies that have compared the use of synthetic or autologous
dural or bone substitutes in such patients. In our patient a
synthetic substitute was used to fill the dural hole and the
original patient’s bone was replaced after drilling the area
in contact with the harpoon and sterilizing the whole flap
with antiseptic solution.

If the missile trajectory suggests the possibility of a
vascular injury an angiography must be performed, either
before surgical treatment or soon after it, according to the
experience gained with penetrating stab wounds to the
head*>!*172!_ The trajectory of the projectile in our patient
did not suggest vascular damage, therefore an arteriogra-
phy was not considered necessary. The prophylactic use of
antiepileptic drugs is recommended in these patients even
in the absence of early crisis due to the high probability of
developing epilepsy later'?2, Our patient was treated with
phenytoin every 8 hours for 6 months after surgery. No
seizures were referred by the patient after discharge.

Conclusion

We present the first reported case of a traumatic brain
injury caused by a speargun in a suicide attempt. This
case illustrates the difficulties in making decisions in the
surgical management of perforating brain injuries caused
by unusual objects. The special features of this kind of
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trauma and the absence of cases reported make necessary
to propose some specific rules about surgical removal and
medical treatment. The use of antibiotics and antiepileptic
drugs and the anterograde extraction of the harpoon aided
by the performance of a craniotomy surrounding the exit
point are some of the most important advices proposed in
these cases.
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