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INTRODUCTION

Intracranial penetrating traumas (IPTs)
account for 0.4% of all cranial traumas."”*
Although gunshot wounds are the most
common causes of IPTs, traumas induced
at low penetrating speeds are rarely
encountered and usually result in more
restricted damage.> Here, we report the
clinical features and surgical outcomes of
a patient with a low-energy IPT caused
by an unexpected object.

CASE REPORT

A 37-year-old male presented with an IPT
to our emergency department. The patient
had a right periorbital ecchymosis,
conjunctival chemosis, and subcon-
junctival hemorrhage with limited move-
ment of the right eye. Although
ophthalmologic examination revealed a
dilated, fixed right pupil and an optic disc
with blurry margins, the globe was nor-
motonic with normal integrity and had not
ruptured. The patient was conscious, and
the Glasgow Coma Scale (GCS) score was
15. Neurologic examination revealed only
right hemiparesis with manual muscle
strength grade 2. Unenhanced brain

BACKGROUND: Intracranial penetrating traumas (IPTs) are rarely encoun-
tered in neurosurgery practice. Here, we report the case of a patient with orbital
and cranial trauma caused by an unexpected object.

CASE DESCRIPTION: A 37-year-old male presenting with a right orbital
penetrating injury was referred to our emergency department. Neurologic ex-
amination of the patient revealed right periorbital ecchymosis, a dilated and
fixed right pupil, and right hemiparesis. Cranial computed tomography showed
fractures of the right orbital medial wall and the anterior skull base, as well as
bifrontal and left parietal intracerebral hemorrhage accompanied by a metallic
foreign body artifact. Emergency left frontoparietal decompressive craniectomy
was performed, and the foreign body, identified as a fishing sinker, was
removed. No additional postoperative complications were observed, and cra-
nioplasty was performed 6 months postoperatively.

CONCLUSIONS: IPTs have high morbidity and mortality rates. Early surgical
intervention is often the first treatment option. Intracranial injury caused by a
fishing sinker is an extremely rare low-energy intracranial penetrating trauma,
and in the literature, this is the first reported case in which the patient survived.

Figure 1. (A) Brain computed tomography (CT) image shows right medial orbital wall bone defect in
the axial plane. (B) Brain CT image shows left intracerebral hematoma in the axial plane. (C)
Reconstructed brain CT image shows the shape of fishing sinker and initial position. (D) Brain CT
image shows metallic artifact of fishing sinker in the axial plane, bone window. (E) Brain CT image
shows metallic artifact of fishing sinker in the coronal plane, bone window. (F) Lateral-view
roentgenograph shows the initial position of the intracranial fishing sinker.
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Figure 2. (A) Brain computed tomography (CT) image shows right orbital wall bone defect and
metallic artifact of fishing sinker in the axial plane. (B) Brain CT image shows left intracerebral
hematoma in the axial plane. (C) Reconstructed brain CT image shows the shape of fishing sinker
and second position. (D) Brain CT image shows metallic artifact of fishing sinker in the axial plane,
bone window. (E) Brain CT image shows metallic artifact of fishing sinker in the coronal plane, bone
window. (F) Lateral-view roentgenograph shows the second position of intracranial fishing sinker
and a photograph in the bottom right corner showing the fishing sinker.

computed tomography (CT) showed frac-
tures of the right orbital medial wall and
the anterior skull base in addition to
bifrontal and left parietal intracerebral

hemorrhage with a hyperdensity artifact
due to the presence of a metallic foreign
body located deep in the left parietal lobe
(Figure 1). During surgical preparations,

craniectomy in the coronal plane.

Figure 3. (A) Postoperative brain computed tomography (CT) image shows
left frontoparietal decompressive craniectomy in the axial plane. (B)
Postoperative brain CT image shows left frontoparietal decompressive

the patient’s neurologic status suddenly
deteriorated with a GCS score of 7 and
unenhanced brain CT was repeated. It
was observed that the metallic foreign
body, identified as a fishing sinker, had
shifted downward into the parenchyma
under the influence of gravity (Figure 2).
The patient was subsequently taken to
the operating room, and an emergency
left frontoparietal decompressive
craniectomy  was  performed. An
intracerebral hematoma was evacuated,
and the fishing sinker was removed
(Figure 3). The bone flap was inserted
into a subcutaneous pocket prepared in
the right abdominal wall. In the
postoperative  period, no additional
neurologic and/or cognitive deterioration
was observed, and there was no
additional complication. After gradual
recovery of the patient’s neurologic
status, the patient was discharged with a
GCS score of 15 on the postoperative
14th day. The right hemiparesis of the
patient was improved by physical
rehabilitation, and at the postoperative
6th month follow-up, at the time of cra-
nioplasty, the right-sided muscle strength
grade was 4. Cranioplasty was performed
using the patient’s own bone flap retrieved
from the subcutaneous pocket in the right
abdominal wall (Figure 4). The right eye
was conservatively treated by the
ophthalmology department.

DISCUSSION

Various objects and mechanisms play a
role in the etiology of IPTs.*® IPTs can be
divided into 2 types: high energy and low
energy. Gunshot wounds, the most com-
mon cause of IPTs, are an example of
high-energy IPT.° On the other hand,
injuries associated with unexpected
objects such as fishing sinkers are
examples of low-energy IPT, which are
comparatively less common.”®

Among sports-related ocular injuries,
fishing-related ones are the second most
common and result in a severe loss of
visual acuity in approximately 20.83% pa-
tients. However, these traumas are
usually limited to the ocular region, and
ocular traumas accompanied by an
intracranial pathology are rare.””™ In
addition, fishing-related injuries are
reportedly localized to the maxillofacial
region and similar to fishing-related
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Figure 4. (A) Brain computed tomography (CT) image shows a significantly
sunken left frontoparietal scalp before cranioplasty on follow-up 6 months
post operation. (B) Brain CT image is obtained after cranioplasty.

ocular injuries rarely extend to the intra-
cranial region.”>"*

In previously published literature, only 1
case of a patient who developed intracra-
nial hemorrhage with IPT caused by a
fishing sinker has been reported. The pa-
tient was evaluated in an emergency
department, and the case was graded with
a score of 3 according to the Glasgow
Coma Scale, warranting no further
neurosurgical intervention. Thereafter, the
patient was declared brain dead.” No
further observations could be made in
the patient regarding surgical treatment
and follow-up. To the best of our knowl-
edge, this is the first reported case of a
patient who developed intracranial hem-
orrhage with IPT caused by a fishing
sinker and survived. We believe that this
makes the case particularly noteworthy.

The most important reason underlying
the patient’s survival is that the fishing
sinker did not cause any damage to the
critical neural and vascular structures in
the brain. This was remarkable given that
the heavy object freely shifted intracrani-
ally under the influence of gravity.

Thus in such cases, early surgical
intervention is recommended even if the
patient has a poor prognosis.’®"” Stone
et al® suggested operating on patients
who have a GCS score of 4—7 points
without hypotension, even if their pupils
are nonreactive. Also, Kelly et al”
considered that aggressive treatment
should be performed when there is

evidence of motor or brainstem function.
Postoperative complications, such as
brain edema and herniation risk, were
also  prevented by  administering
decompressive craniectomy according to
guidelines prepared by the Brain Trauma
Foundation.>®

In the long term, several cranioplasty
techniques can be employed to correct the
bone defect following decompressive cra-
niectomy.””  For the  postoperative
cranioplasty in the present case, we used
the bone flap, which was previously
placed in a subcutaneous pocket in the
abdominal wall. Currently, the patient
continues to be followed up by our
neurosurgery and ophthalmology
outpatient clinics.

An interesting observation made in our
patient and in the other patient who pre-
viously suffered an IPT caused by a fishing
sinker was that such a large object did not
cause the globe to rupture as it entered the
intracranial region from the ocular region.
Although this observation supports the
classification of such an injury as a low-
energy IPT, it also indicates that the
globe has high resistance to blunt trauma
of this type. Weaver et al** have previously
reported that cylindrical projectiles cause
less stress and pressure on the eye than
spherical ones. Therefore it may be
hypothesized that the sinker, which had
a teardrop shape, resulted in a cylindrical
projectile that did not cause the globe to
rupture.

Intracranial penetrating injuries that
may not be detected during gross exami-
nation should be considered for patients
presenting with head trauma to the
emergency department. Accordingly, the
necessary radiologic examinations should
be conducted and the possible presence of
intracranial foreign bodies should be
detected. Similarly, intracranial pene-
trating injuries caused by foreign bodies
should also be considered in patients
whose neurologic examinations are
incompatible with their external findings.

It should be foreseen that the objects
entering the intracranial region and freely
standing within the parenchyma may shift
under the influence of gravity, causing
deterioration in the patient’s clinical con-
dition. If this occurs, the patient should be
promptly directed for surgical
intervention.

CONCLUSIONS

In emergency departments, IPTs are often
associated with high morbidity and mor-
tality rates. Patients with IPTs rarely pre-
sent without any damage to critical
intracranial structures, and application of
appropriate treatment approaches can be
lifesaving. In this article, we have reported
the case of a patient who developed
intracranial hemorrhage with IPT caused
by a fishing sinker and have provided de-
tails regarding the treatment and subse-
quent follow-up.
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