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Up-to Date Review And Case Report
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Abstract -- Spear gun projectiles injuries are are very rare and are usually related to lack of attention during watersports or ﬁshing practices. This study aims to describe an unusual case of facial injury associated with a mandibular
fracture after a spear gun shot. A 38-years-old man was admitted with a history of penetrating injury on the face
caused by an accidental shot from a spear gun. After the initial stabilization and examination, the patient was taken
to the surgical room for the removal of the projectile. The post-operative care was uneventful and the patient was
discharged with no concerns, being in follow-up for one year with no signs of infection or malocclusion. The surgical
procedure should be done as soon as possible and the removal of the spear must be done carefully, under direct vision,
with or without surgical incisions. Major complications can occur after spear injuries, therefore, the patient must be
observed in the postoperative period and should maintain follow up until the end of the rehabilitative process.

Introduction
The use of spear gun projectiles is frequent in ﬁshing and
water-sports. Their use is uncomplicated, and spear gun
injuries are very rare. Most of the cases are related to lack of
attention during sports practices [1,2]. Spear injuries may
cause severe lesions to the patient including death. This
present study aims to describe an unusual case of facial injury
associated with a mandible fracture after a spear gun shot.
Also, clinical-tomographic features and management, as well as
a thorough review of cases found in English language literature
from 1983 to 2019 are presented as described in Figure 1.
Furthermore, the authors are proposing a treatment guidelines
based on data described in the literature.

Case report
38-years-old man was referred to the Oral and Maxillofacial
Surgery Service of a Brazilian Public Hospital, with a history of a
penetrating injury on the face caused by an accidental shot
from a spear gun, that ﬁred a homemade spear made by the
patient himself, that built the spear from steel with three
hooks. In the pre-hospital care, the spear was cut and separated
* Correspondence: samuel.macedo.costa@gmail.com

from the trident hooks to facilitate the patient’s transportation. After initial stabilization of the patient, a computed
tomography (CT) was taken to better localization of the spear.
The CT demonstrated a large spear impaled in the mandibular
symphysis, transﬁxing the mandibular bone and resting in the
sublingual space. An Angio-CT was not necessary due to the
lack of important vessels in the anterior mandibular region. The
patient was taken to the emergency operation room, and under
general anesthesia, with an orotracheal tube as indicated by
the anesthesia team due to the situation, the spear was
manually removed. There were no concerns on the spear’s
trident hooks, because the pre-hospital team reported that it
was the non-cutting part of the spear that inﬂicted the patient.
With the spear removed, the tube was changed to nasotracheal
intubation. The maxillomandibular ﬁxation was made using
Erich’s arch bars. The mandible was accessed via intraoral
vestibular approach and the mandibular fracture was reduced
and ﬁxed with two 2.0 non-locking miniplates. After 3 days of
hospitalization, the patient was discharged with no functional
or sensitive deﬁcits. The postoperative control was uneventful
with no signs of infection after 6 months (Fig. 2).

Observation and comments
One patient with noncontributory medical, social and
cultural records was referred to the Oral and Maxillofacial
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Fig. 1. Flowchart Diagram of the Up-to-date literature review.

Surgery Service of a Brazilian Public Hospital. Previous studies
of spear gun injuries on the face, published between 1983 and
2019, were researched by means of a detailed investigation of
English-language literature across PubMed, by searching the
following keywords: “Spear gun injury OR harpoon injury AND
face”. All studies that included the complete description of the
case, and matched the search strategy were included in this
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review. Together with this present study, a total of 13 cases
were selected. The data from all studies are presented in Table I
[1–10].
The main cause for the penetrating injuries caused by
spear gun is accident (69.2%), followed by assaults (15.4%)
and suicide attempt (15.4%). The majority of cases
published in the studies were in male patients (92.4%)
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Fig. 2. A) Clinical photography revealing an impacted spear in the
anterior aspect of the mandible. B) 3D Reconstruction of the computed
tomography revealing the presence of the spear and the depth of the
impaction. C) Photography comparing the removed spear with a 18 cm
forceps. D) Clinical photography of the patient at the discharge
moment, on the third post-operative day.

with average age of 25.4-years-old. The orbit was the
region of the face most affected (41.1%), followed by the
Nose (17.6%), frontal region (11.7%) and the infraorbital
rim (5.8%), maxilla (5.8%), mouth (5.8%), submental region
(5.8%) and mandibular symphysis (5.8%).
The propaedeutic by image examinations are fundamental
for cases of penetrating injuries on the face. The X-ray was
applied in 84.8% of the cases, CT was used in 69.3% of the
cases and angiographic exams in 15.3%.
Surgical removal is mandatory in all cases described in the
English-language literature. The direct manual traction of the
spear and the removal under direct vision by surgical approach
had usage in 46.1% of the cases equally. In one of the cases,
the spear was not removed because the clinical condition of the
patient. The main complications for these injuries are paresis
(23.5%), however, no complications were reported in 46.1% of
the cases.

Craniofacial penetrating trauma related to a spear gun
injury is extremely rare. It can be life-threatening because the
proximity with the neurological structures, and the other vital
structures as vessels and the sense organs [1].
It’s extremely important to carry out image examinations
prior to the surgical procedure to determine the extension of
the bone fractures and the injuries in the neurovascular
structures. Also, the trajectory of the foreign body is important
to planning the surgical procedure deﬁning the point of entry
and the point of exit if exist [3]. Conventional radiographic
exam is useful in the diagnosis and helps to determine the
shape and position of the spears, although the CT scan is
essential to demonstrate the exact location and to guide the
surgical procedure. The arteriography or angio-CT should be
recommended prior to the surgical removal in cases where there
is proximity or lesions in major vessels [4].
The surgical procedure should be performed as soon as
possible to minimize the risk of infection. In addition, the
surgical approach to remove such objects is unique and it
should be personalized for each case. The debridement and
removal of the object should be done carefully, with the
excision of necrotic tissue and surrounding clots [5]. The forced
removal of the object must be discouraged, because it is
unsuccessful in the majority of cases. Also, large incisions are
usually unnecessary and it may cause less favorable esthetic
scars and may lead to greater damage to surrounding tissues
[6].
Complications associated with this type of injury can be
divided in (1) major complications and (2) minor or no
complications. Major complications were presented in 30.4%
of the cases described in the literature with 1 case of
death and 3 cases of blindness after the injuries. The most
common complications reported in the literature are paresis
representing 23.5% of the cases, partial blindness (15.2%),
enucleation off the right eye (7.6%), and even death (7.6%).
At the early postoperative care, the patient should be
observed for bleeding and infection. The patient must be
advocated to maintain a follow up for at least one year after the
improvement of the function or until the rehabilitative follow
up of the possible sequels.

Conclusions
The use of spear gun projectiles is frequent in ﬁshing and
water-sports and injuries are very rare. The lesions are severe
and it may vary from loss of visual acuity, paresis and even
death. An image protocol should be preconized before any
surgical procedure, and the CT-Scan is the gold-standard for the
recognition of the position, trajectory, neurovascular involvement and to guide the surgical procedure. Angio-CT should be
indicated in cases associated with major vessels of the
craniofacial region to minimize and/or prevent important
bleeding during the surgical procedure. The surgical procedure
should be done as soon as possible and the removal of the spear
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Age

Number
of Cases

Author & Year
of publication

92.4% Male
7.6% Female

Male

Male
Male

Male

Male
Female
Male

Male

Male

Male

Male

Male

Male

Gender

69.2% Accident
15.4% Assault
15.4% Suicide
Attempt

Accident

Assault
Suicide Attempt

Accident

Accident
Accident
Suicide Attempt

Accident

Accident

Accident

Accident

Assault

Accident

Etiology

41.1% Orbit
17.6%Nose
11.7% Frontal
5.8% Infraorbital rim
5.8% Maxilla
5.8% Mouth
5.8% Submental Region
5.8% Mandibular
Symphysis

Mandibular
Symphysis

Orbit
Submental
Region

Orbit

Nasal Dorsum and
right infraorbital rim.
Nose
Frontal
Mouth

Frontal bone
and orbits
Maxilla, nose
dorsum and orbit
Orbit

Orbit

Orbit

Region

84.8% Yes
15.2% No

Yes

Yes
Yes

Yes

Yes
Yes
No

Yes

Yes

Yes

No

Yes

Yes

X ray

69.3% Yes
30.7% No

Yes

Yes
Yes

Yes

No
Yes
Yes

Yes

No

Yes

No

Yes

No

CT

15.3% Yes
84.7% No

No

No
No

No

No
No
Yes

No

No

No

No

Yes

No

Angiography

46.1%Under direct vision by
surgical approach
46.1% Manual traction
7.6% No

Under direct vision
by surgical approach
Under direct vision
by surgical approach
Manual
Manual
Under direct vision
by surgical approach
Under direct vision
by surgical approach
Manual
Manual traction, followed
by a endoscopic
approach to treat the bleeding
Manual

Manual

Under direct vision
by surgical approach
Under direct vision
by surgical approach
No

Treatment

23.5% Paresis
7.6% Enucleation
of the right eye
7.6% Death
15.2% Partial
Blindness
46.1% No

No

No
No

No

No
Paresis
Paresis

No

Blindness

Enucleation of the
Right eye.
Died after the
admission
Partial blindness

Paresis

Complications

Table I. Descriptive Statistic of the cases described in the literature, gathering age, gender, etiology, region, image protocol, treatment and complications.
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must be done carefully, under direct vision, with or without
surgical incisions. Major complications can occur after spear
injuries, therefore, the patient must be observed in the
postoperative period and should maintain follow up until the
end of the rehabilitative process.
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