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Intradural migration of a bullet following spinal gunshot injury
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Study design: Case report.
Objectives: To report a penetrating gunshot injury at L1 with migration within the spinal canal
to S2.
Setting: Istanbul, Turkey.
Methods: A 44-year-old man was admitted with an entrance gunshot wound on the left upper
quadrant. An emergency exploratory laparotomy with left nephrectomy and transverse colon
repair were performed. He had complete spinal cord injury below the level of L1. Lumbar
magnetic resonance imaging (MRI) revealed hemorrhagic areas in conus medullaris and L1
corpus. The bullet was lodged at the S2 level. S1–S2 laminectomies were performed for the
removal of the bullet. The antibiotic therapy was given for 17 days.
Results: No meningitis or wound infection was observed after the operation. At discharge his
neurological status was improved.
Conclusions: The present case presented the movement of an intraspinal bullet after a spinal
gunshot injury. No signs of infection were detected postoperatively. Lumbar MRI was used
safely without any change in neurological status or patient discomfort.
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Introduction

Gunshot injuries to the spine are mainly caused by
suicides, accidents and assaults. These vary in propor-
tion depending on the geographical location. Although
statistical data for civilian gunshot injuries are not well
known in Turkey, an epidemiological study of 581 new
cases in 1992 revealed the incidence of gunshot wounds
to be 1.9% of all spinal cord injuries in Turkey.1

Incidence of gunshot injures perforating and trapped
within the spinal canal is quite low and migration of
a bullet through the spinal canal is reported rarely in
the literature.2–6 Here, we present a penetrating spinal
gunshot injury with the bullet migrating through the
spinal canal.

Case report

A 44-year-old male was admitted to the emergency
department after a gunshot injury to the abdomen. On
arrival to the emergency room, he was noted to be pale
and somnolent. His vital signs were consistent with
hypovolemic shock. The neurological examination
could not be assessed correctly because of his low level

of consciousness (Glascow Coma Scale: 6/15) due
to shock. The entrance wound of the missile was found
on the left upper quadrant. There was no exit
wound. His poor general medical condition and
unstable vital signs did not allow for a polytrauma
computed tomography (CT) scanning. So, after an
immediate trauma workup, he underwent an emergent
exploratory laparotomy. Left nephrectomy and trans-
verse colon repair were performed. After the operation
he was kept intubated in the intensive care unit
(ICU) under sedation for 7 days with regard to his
general medical condition. During this period, the ICU
team was not aware of a spinal trauma owing to the
sedation.
When he regained consciousness, a complete spinal

cord injury below the level of L1 was detected (ASIA-
A). A detailed workup for spinal injury was carried out
as his general medical condition was stabilized. On
lumbar X-rays (Figure 1), the bullet was seen lodged at
the level of S2. Lumbar CT-scans (Figure 2) revealed the
entrance of the bullet from the left anterior border of L1
corpus into the spinal canal. Bony fragments were also
observed inside the spinal canal. Lumbosacral magnetic
resonance imaging (MRI) (Figure 3) demonstrated
subacute hemorrhagic areas in conus medullaris and
within L1 corpus.
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As a result of delayed diagnosis in CT-scans, the
patient was operated for removal of the bullet 10 days
after the trauma. The dura overlying the missile was
grayish-black in color after S1–S2 laminectomies were
performed. The bullet was removed, the wound tract
irrigated and the dura closed tightly. The antibiotic
therapy was continued for 17 days. No complication
was observed after the operation. The patient was
discharged to be transferred to a rehabilitation unit. At
discharge, his motor deficit was improved to 2/5 muscle
strength on proximal lower extremities.

Discussion

Shotguns are low-velocity weapons and civilian gunshot
wounds are considered low energy in most cases.7 The
prognosis for subsequent improvement in neurological
function and general condition is related with the level
of spine affected. After a survey of 858 spinal cord
injuries, Comarr et al8 concluded that cauda equina
lesions recovered more frequently than spinal cord
lesions. However, Yashon et al9 stated that the final

outcome in spinal cord bullet injuries is correlated with
initial neurological status rather than with surgery.
In lumbar region gunshot wounds, another significant

factor considering patient outcome is colonic perfora-
tion that occurs before the missile passes through the
spine since it is associated with increased rate of spinal
infection if not treated appropriately.10 In our case, the
patient did not have any signs of meningitis although the
bullet had moved through both urinary and gastro-
intestinal systems.
There are many reports about the movement of the

bullet from paraspinal muscles and intervertebral disc
space into the spinal canal10,11 in the literature. Kuijlen
et al10 reported migration of a bullet from the paraspinal
muscles at L3 level into the spinal canal. Conway et al11

presented migration of a bullet from intervertebral disc
space into the spinal canal. Neural deficit in those cases
occurred months to years after the initial injury as late
sequelae. Migration of a penetrating missile through
the spinal canal is a rare condition. A review of the
literature could reveal only five cases with intradural
migration of missile within the spinal canal.2–6 Avci
et al6 reported a case of an intradural bullet entering the
spinal canal at S1 level and migrating to the L4 level in
which this movement caused neurological deficit. Oktem
et al5 demonstrated a case of migrating bullet traversing
the length of spinal canal. The present case is an unusual
one in which conus medullaris destruction was followed
by intradural migration of the bullet to S2 level.
In the initial evaluation of spinal injury, lateral and

anteroposterior radiographs can be obtained in con-
scious and neurologically intact patient. After plain
films have determined the level of the bullet and/or
fracture, CT-scans are obtained. This is considered as

Figure 1 Anteroposterior lumbar X-ray shows the bullet
lodged within the spinal canal at the S2/3 level

Figure 2 Axial CT scan demonstrates the entrance of the
bullet from left anterolateral border of L1 corpus (arrow) and
intracanalicular bony fragments are seen in the spinal canal
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advanced choice for spinal gunshot injury for detection
of intraspinal fragments.7 Use of MRI to evaluate soft
tissue damage in gunshot to the spine is stated as a
relative contraindication in paralytic patients.12 Bullet
movement is related to several factors including
ferromagnetism, duration of injury, mass and shape
of bullet.13 Missiles used for low-velocity shotguns are
usually copper jacketed, which do not have ferro-
magnetic properties. Therefore, MRI can be used in
low-velocity shotgun injuries. On the other hand, bullets
used for high-velocity shotguns are encased in steel,
which is ferromagnetic. Since the missile is mostly
destroyed before entering body in high velocity shot-
guns, MRI can also be used after confirmation of the
absence of steel fragments in the spine by X-rays. In our
case, the nonferromagnetic feature of the bullet allowed
MRI to be an appropriate choice for investigation. The
patient did not show any change in neurological status
or any discomfort like increased heat sensation during
the course of MRI study.
Progressive neurologic deficit associated with intrasp-

inal blood, bullet or bone fragments is the indication
for urgent decompression.7 Cybulski et al14 reported
88 patients with terminal spinal cord lesions in whom
47.7% overall improvement rate was observed after
laminectomy. On the other hand, many authors
recommend surgical removal of a missile due to the
risk of lead intoxication or contact of a copper-jacketed

missile with the neural elements.15,16 Spinal cord
necrosis around copper fragments implanted within
the dura was shown in animal studies.16 It is also
reported that effects of metal corrosion in CSF may be
seen in the brain due to migration through the spinal
canal.17 Since our patient had complete spinal cord
lesion, there was no indication for immediate removal
and the removal of the missile was performed to prevent
toxic effects of copper and lead contained in the bullet.
In conclusion, the present case identified the possibi-

lity of movement of an intraspinal/intradural bullet after
a spinal gunshot injury. Our case is also remarkable
since no meningitis was detected despite the passage of
the missile through gastrointestinal and urinary tracts.
We also note that MRI can be used safely in low-
velocity spinal gunshot injuries since the bullets used are
copper jacketed and are therefore is nonferromagnetic.
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