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Abstract:

A Civilian gunshot wound associated with metallosis in the cervical spine region was an extremely rare case;
hence, the clinician had difficulty with diagnosis and surgical treatment.

A 57—year-old gentleman had a history of a gunshot wound injury going back 30 years. He presented with neck
pain, progress of paresthesia of upper extremities and progressively difficult ambulation for 3 months. Radiographic and
pathological diagnosis from tissue of the 7" paravertebral of the cervical spine showed foreign bodies consistent with
metallosis. The patient showed improvement of symptoms after posterior cervical spine fixation and decompression. He
had full recovery at 1 year follow up.

Metallosis can occur in cases of chronic exposure to lead and metals. The results of this chronic process of
metallosis will develop to metalloma, which then compresses the spinal cord and develops into myelopathy. The patient
had a bullet, or piece of metal at the cervical spine, so surgical removal was performed to prevent further compression

of the spinal cord from metalloma.
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Introduction

Civilian’s gunshot injuries cause physical trauma from
bullet(s) ejected from a firearm. The incidence of civilian
gunshot wound-associated spinal cord injury (CGSWSCI)
was 13.0% to 17.0% of all cases of spinal trauma.'® In
the cervical region, the prognosis is poor in CGSWSCI.>®
Surgical treatment includes neurologic deterioration; in a
patient with neurological deficits, mechanical instability,
metallic toxicity or bullet location having high risk of
migration.””® The surgical intervention is very challenging
for spinal surgeons for treatments; such as, removing the
retained bullet, open decompression, adequate irrigation
debridement gunshot’s wound and cervical spinal fixation
in unstable stability. The author presents the surgical
management of patients, who initially have no neurologic
deficits following a gunshot wound at the cervical spine
region, but later developed progressive myelopathy and
radiculopathy, secondary to metalloma, 30 years after the
initial trauma. We report on this case, which presented at

our institute in April, 2019.

Case report

A 57—year-old, Thai gentleman presented with neck
pain and paresthesia of upper and lower extremities, with
progressively difficult ambulation for 3 months. He had a
history of a gunshot wound injury in the posterior aspect
of the neck, dating back 30 years. At that time, irrigation
and debridement of the wound was performed in a local
hospital. The radiographic cervical spine film showed a 4.2x
6.0 centimeter (cm) metallic containing mass at the right
side of the 7" cervical spine to 1* thoracic spine, with a few
dense bullets (Figure 1A and Figure 1B). From computed
tomography the cervical spine showed suspected metallosis
involving C6 to T1 vertebrae and obliterated central spinal
canal; the smaller size of the entire right vertebral artery
and transverse foramina could be hypoplasia. Magnetic
resonance imaging showed a large, intraosseous mass
centered in the posterior column of C7 to T1 vertebral body,
protruding to the spinal canal. This was causing spinal cord
compression and myelopathy, metallosis from the retained

bullet with metal deposits at the synovium and surrounded

RT=right

Figure 1 Pre-operative radiographic flms anteroposterior view (1A) and lateral view (1B), post-operative radiographic

films anteroposterior view (1C) and lateral view (1D)
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soft tissue of the dura. Percutaneous biopsy at C7/T1 was
performed, and the results revealed fibrous connective
tissue and muscle. The patient was taken under general
anesthesia, and positioned in the prone position. The
authors performed a posterior approach for laminectomy
C7/T1, with posterior stabilization from C5 to T2. The metal
deposits, surrounded by the posterior element (Figure
2A) and dura (Figure 2B) were removed. The posterior
stabilization was via the rods-screws system from C5 to
T2 (Figure 2C). The bullet along with the foreign bodies
(Figure 2D) were sent to a pathologist and forensic doctor
for diagnosis. The report was a bullet and metal deposit
in fibrous tissue from tissue C7. The final diagnosis was
metalloma at the posterior cervical spine. Postoperative
radiographic films showed alignment and good position of
both the rods and pedicle screws (Figure 1C and Figure
1D). The patient showed improvement of symptoms after
posterior cervical spine fixation, and decompression within
6 months.

After the patient was followed up at 1 year, his
symptoms were improved; less neck pain and motor function

had returned, the patient was also able to walk without gait

aid. The author found that the patient was very satisfied

with this treatment.

Discussion

CGSWSCI varies considerably, depending on the
country, ranging from 13.0% to 44.0% of all cases of spinal
trauma.’™ Metallosis in the spinal canal is an extremely
rare case. The process of wear on the metal debris, by
interstitial fluid around the bullet and abnormal movement,
resulted in an inflammatory reaction though the migration
of macrophages. The chronic process of metallosis will
develop to a granuloma formation called: “Metalloma”.
The inflammatory granulation tissue mass, or metalloma,
developed from repetitive abnormal micromovements, or
progressive reaction in a continuous, vicious cycle.*® The
most reported treatment is decompression and internal
fixation of the fracture form CGSWSCI.>**" Additionally,
the most common complications of metallosis in the long-
term include: chronic pain, formation of abscess, lead
poisoning (peripheral neuropathy, weakness, abdominal

pain, arthralgia, and anorexia).’
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Figure 2 Intra-operative finding foreign bodies at the posterior element of C7/T1 (2A), foreign bodies surrounded the

dura (2B), laminectomy C7/T1 with posterior stabilization from C5 to T2 (2C), and the bullet and foreign bodies

(2D)
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In previous reviews, Machado et al.’ reported a
successful outcome of spinal metallosis in the lumbar spine,
in that the patient presented with progressive ambulation
dificulty with a history of a firearm wound in the lumbar
spine, 21 years ago; which had improvement of signs and
symptoms after removal of metalloma and decompression
of the spinal cord. Additionally, Womack et al.” reported a
successful surgical outcome for treatment of the heterotopic
bone (HO) formation of the cervical spine, after a gunshot
wound. HO formation around retained bullet fragments at the
left, lateral masses of C5-T1 were removed with posterior
decompression and internal fixation. This treatment was
similar to the author's case.

In this case, the patient had progressive cervical
myelopathy, because of the result of the chronic process
of metallic pieces, which developed into metalloma and
compressed the spinal cord. The author preferred that the
retained bullet, or metal at the cervical spine be surgically
removed, so as to prevent further compression from

metalloma.

Conclusion

Metallosis can occur in cases of chronic exposure to
lead and other metals. The results of this chronic process
of metallosis will develop into metalloma, which in turn,
compresses the spinal cord and develops to myelopathy.
In cases where the patient has a bullet or pieces of metal
at the cervical spine, surgical removal should be performed
to prevent further compression of the spinal cord from

metalloma.
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