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Abstract: Tophaceous gout of the spine is an underappreciated source of back pain in patients with or

without neurological decline. It has been reported to occur in the cervical, thoracic and lumbar spine. Rarely,

does it occur at more than one region of the spine. Advanced imaging with magnetic resonance imaging and

computed tomography are usually not helpful in differentiating between infection, malignancy and gout.

Clinician should have a high suspicion of spinal gout in patients with history of gout who presents with

renal insufficiency, presence of peripheral tophi on exam, with elevated serum uric acid and creatinine levels,

erythrocyte sedimentation rate and C-reactive protein. Here we present a case of a 23-year-old male with

history of gout and chronic renal disease with progressive weakness in his lower extremities with new urinary

incontinence who was found to have spinal gout with epidural infection of both the cervical and thoracic

spine. Our patient was successfully managed with surgical decompression followed by medical treatment

with antibiotics and steroids.
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Introduction

Gout is a common metabolic disease in which there is
abnormal production or impaired excretion of uric acid
resulting in the deposition of monosodium urate (MSU)
crystals in joints and soft tissue causing acute and chronic
inflammation. Common articular sites include the first
metatarsophalangeal joint, knee, ankle, wrist and phalangeal
joints (1). Tophi are nodules formed by the accumulation
of MSU crystals in the soft tissue. MSU crystal deposition
in the spine was once thought to be rare, however, several
authors have speculated that the incidence is more common
than previously believed (2-4). Kersley ez al. reported the
first case of tophaceous gout of the spine in 1950 when he
identified post-mortem tophaceous destruction of the upper
cervical spine (5). Since then there have been multiple case
reports of tophaceous gout in the cervical (6,7), thoracic (8-10)
and lumbar spine (11-14); with the lumbar spine being
the most common site (2,3,14). There are currently only
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about three reports involving more than one region of the
spine (1,6,15,16). MSU crystals can deposit on all spinal
structures, such as facet joints (3,11), vertebral bodies (6),
pedicles (9), intervertebral disc (7), ligamentum flavam (10),
epidural space (17) and even intradural involvement of the
filum terminale (18).

The presenting features of spinal gout include back pain (17),
radiculopathy (11,12), myelopathic symptoms (10),
paraparesis (8) or quadriplegia (6). In some cases, patients
are asymptomatic and are not diagnosed until post-mortem
(19,20). Clinical presentation and imaging studies can
be nonspecific and can delay the diagnosis of spinal gout
because they can resemble other more common pathologies,
such as discits (21), epidural abscess (13,14), and metastatic
lesions (6,11). Most authors believe that the diagnosis of
tophaceous gout of the spine is best made with high clinical
suspicion and histopathological review of tissue samples
obtain either by surgical decompression or image guided
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Figure 1 MRI T2 sequences of the cervical spine. (A) Sagittal view of the cervical spine showing epidural collection along the ventral thecal

sac from C4 to T3; (B) axial view at the level of C7-T1 showing epidural collection ventral to the thecal sac as indicated by the arrow.

biopsy (2,14,22,23) in order to differentiate from infectious
or malignant etiologies. Here we report an interesting case
of a young patient with tophaceous gout of the cervical and
thoracic spine with concomitant epidural infection. To our
knowledge this is the first case report describing multilevel
spinal gout involvement with associated epidural infection.

Case report

A 23-year-old male with past medical history significant for
obesity, gout and early chronic kidney disease due to chronic
interstitial nephritis attributed to heavy use of nonsteroidal
anti-inflammatory drugs for gout management. Patient
reported long standing back pain since age of 17 with gout
flares as well as tophi in his fingers and great toe since the
age of 20. He presented to our institution with 2-3 days of
progressive lower extremity weakness with the inability to
ambulate, numbness and paresthesia in his lower extremities
and new urinary incontinence. He also complained of
diffuse joint pain in his wrists, hands, hips, knees and ankles.
Five months prior to presentation he was diagnosed with
transverse myelitis secondary to coxsackievirus requiring
one month of hospitalization in the intensive care unit. He
subsequently recovered and progressed to his normal baseline
function. He was discharged on prednisone taper which he
completed 1 week prior to presenting at our institution.

On exam he was febrile and tachycardic and was found
to have diffuse weakness in his upper and lower extremities
that was worse in the left lower extremity. However, motor
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exam was limited by his multiple joint pains. He had
negative upper motor neuron signs and intact rectal tone.
Laboratory studies revealed leukocytosis [12.7x10°/pL;
normal range: (4.3-10) x10°/pL], elevated erythrocyte
sedimentation rate (ESR: 97 mm/h; normal range:
0-15 mm/h) and C-reactive protein (CRP: 122.5 mg/L;
normal range: 0-10 mg/L), elevated serum uric acid level
(14.6 mg/dL; normal range: 3.9-7.6 mg/dL) and elevated
creatinine (6.5 mg/dL; normal range: 0.51-1.18 mg/dL).
Blood cultures were negative for bacterial or fungal growth.

Magnetic resonance imaging (MRI) of the cervical and
thoracic spine showed epidural collection along the anterior
thecal sac from C4 through T11 with enhancement of the
facets and neural foramina at T8-9, T9-10, and T10-11
(Figures 1,2). There is also a right central disc protrusion
at T6-7 and T7-8 causing mild anterior thecal effacement
without cord signal changes. MRI of the cervical and lumbar
spine demonstrated no epidural collection. However, there
was enhancement of the right lumbar erector spinae muscle
at the L1-2 level with perifacet enhancement of the right
L2-3 facet and bilateral L3—4 and L4-5 facet. There was no
evidence of osteomyelitis or discitis along the entire spine.
Computed tomography of the entire spine showed normal
alignment with bone erosion with well-defined sclerotic
margins at the right L2-3 facet (Figure 3)

At admission, the patient was immediately started on
vancomycin and zosyn for management of presumed
epidural abscess. After 24 hours he noted subjective
improvement in sensation, however, his motor exam did
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Figure 2 MRI of the thoracic spine. (A,B) Sagittal cuts of the thoracic spine with T1 post contrast (A) and T2 sequences (B) showing

epidural collection along the ventral thecal sac from T1 to T10; (C) axial view at the level of T1-T2 showing epidural collection ventral to

the thecal sac with hyperintense material as indicated by the arrow.

not change and continue to be limited by diffuse joint pain.
Patient underwent multilevel laminotomy which revealed a
whitish chalky granular substance within the epidural space
(Figure 4). Histological exam revealed amorphous crystalline
material associated with giant cell reaction consistent with
gout (Figure 5). Cultures were positive for Staphylococcus
warneri. Patient was subsequently treated with tapered
prednisone and 6 weeks of vancomycin with improvement
in strength and back pain by post-operative day four when
he was discharged home.

Discussion

Clinical presentation of spinal gout is not specific and can
resemble that of epidural abscesses, osteomyelitis, discitis
and metastasis (6,11,13,21). Symptoms can range from back
pain to quadriparesis. Toprover ez a/. reviewed 131 cases
of spinal gout and found that 75% had history of gout,
59% of those with gout have tophi on exam, and 16% have
history of kidney disease (1). Abnormal laboratory studies
commonly seen in patients with spinal gout include elevated
serum uric acid, ESR, CRP, white blood count and serum
creatinine (1). However, the presence of all these findings
do not exclude infection from the differential diagnosis.
Our patient had all the risk factors for spinal gout including
elevated serum uric acid and creatinine levels and was found
to have both spinal gout and epidural infection. This is the
first case report of spinal gout with concomitant infection in
more than one region of the spine.

Spinal gout is being increasingly reported. Between
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1950 to 2015 there have been 133 case reports of spinal
gout (1). Currently, there are no gold standard diagnostic
tests or imaging that can identify spinal gout other than
with biopsy. Findings on CT for spinal gout include bone
or joint erosions with well-defined sclerotic margins, facet
or intervertebral bone neoformation, or juxta- or intra-
articular masses that were denser than the surrounding
muscle (1,3). However, depending on the location of the
crystal deposits it can be confused for tumor or abscess.
Findings on MRIs can be quite variable and nonspecific
because tophaceous lesions can appear hypointense or
isointense on soft tissue densities on T'1 and can range from
hypointense to hyperintense on T2 images (1,7,15,24).
Recently, newer methods of imaging gout with dual-
energy CT (DECT) scanning is being developed (25,26).
DECT can differentiate different materials based on their
relative absorption of X-rays at different photon energy
levels (25,27). There are currently a few promising cases
of using DECT in the work up of spinal gout patients
(26,28,29). In the absence of DECT, Hou et 4. presents an
algorithm that helps in the diagnosis and management of
presumed spinal gout (2). Briefly, this includes obtaining a
comprehensive history and physical exam with laboratory
studies that include serum uric acid levels, CRP and ESR.
Imaging studies with MRI or CT are warranted in patients
with neurological deficit or have medically refractory pain.
Patients with acute progressive neurological deterioration
should undergo surgical decompression, while those without
neurological deficits should obtain image-guided needle
biopsy in order to confirm the diagnosis and receive medical
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Figure 3 Right L2-3 facet joint with bony erosions commonly

associated with gouty arthritis.

Figure 4 Chalky white material removed from epidural space

resembling tophaceous gout.

Figure 5 Histopathology section (HE staining, x10) of tissue taken
from the epidural space at T9-T10 showing fibrous tissue with
amorphous crystalline material associated with giant cell reaction
consistent with urate gout. However, due to processing of the

sample, the crystals were washed out.
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treatment base on the biopsy results (2). Our patient was
unique in that he had both spinal gout and infection making
it difficult to diagnosis based on clinical presentation,
laboratory and imaging studies alone. Given his neurologic
decline we felt that surgery followed by medical treatment
post operatively was the appropriate management.

Formation of gouty tophi is influenced by multiple
factors including pH level, temperature and the presence
of nucleating agent that allows crystallization of previously
deposited MSU crystals (30). Similarly, the pathogenesis of
gouty tophi formation in the spine may be related to local
tissue changes, such as degenerative disease of the disc and
facet joints or tissue necrosis, which serves as a nidus for
MSU crystal deposition and accumulation (31). Our patient,
with history of gout and chronic kidney disease, developed
transverse myelitis which contribute to his development of
symptomatic spinal gout. The history of gout with chronic
kidney disease created an environment rich in MSU crystals,
while the transverse myelitis created tissues changes that
served as a nidus for the deposition and accumulation of
MSU crystals to form gouty tophi along the spine. This
may have become secondarily infected, similar to what we
observe in peripheral joints (32).

Opverall, tophaceous gout of the spine is more common
than we expect and may be an underreported source of
back pain. Spinal gout should be included in the differential
diagnosis for patients with back pain or neurologic
compromise, particularly in those with known history of
gout. Additionally, we demonstrated in our case report that
tophaceous gout can present anywhere within the spine at
a given time with coexistence of more than one diagnosis.
Although advance imaging is helpful in diagnosis, we feel
that histopathologic review of tissue sample is diagnostic.
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