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Pseudogout of the cervical and thoracic spine mimicking
infection after lumbar fusion: case report
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Pseudogout is a form of acute calcium pyrophosphate deposition (CPPD) disease that typically afflicts the elderly. CPPD
commonly involves larger joints, such as the knees, wrists, shoulders, and hips, and has been known to involve the
spine.

The authors report the case of a 66-year-old woman with a recent history of lumbar laminectomy and fusion who
presented 5 weeks postprocedure with a clinical and radiographic picture consistent with multilevel skip lesions involving
the cervical and thoracic spine, thoracic discitis, and epidural abscess. Serial blood cultures and repeat biopsy samples
were sterile. Subsequent wrist and ankle erythema, pain, and swelling led to synovial fluid analysis, and pseudogout was
diagnosed. She was treated with an interleukin-1 inhibitor with immediate symptom relief.

To the authors’ knowledge, this is only the second report of spinal pseudogout presenting with a clinical and radiographic
picture consistent with discitis and epidural abscess. This report is the first to report skip lesions of pseudogout occurring

throughout the spine that are uniquely remote from a recent lumbar surgery.
https://thejns.org/doi/abs/10.3171/2016.12.SPINE16979
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calcium pyrophosphate deposition (CPPD) disease,
presenting as acute arthritis of monoarticular or
oligoarticular joints.>> CPPD affects 4%—7% of adults in
the United States.>? The disease typically afflicts people
older than 60 years, with increasing incidence with age.?’
Common signs include erythema, warmth, and swelling
of the affected joint, with a clinical presentation similar
to gout or septic arthritis.*® Patients often present with fe-
vers, chills, and constitutional symptoms lasting weeks to
months.? Prior trauma to the joint is a strong risk factor,
and acute attacks can occur in the setting of illness, joint
trauma, or during the postoperative period.>
Pseudogout is characterized by the accumulation of
calcium pyrophosphate dihydrate crystals in the articular
and periarticular tissues,>? and pathological examination
demonstrates positively birefringent rhomboid-shaped
crystals in the synovial fluid of the affected joint.>> Thera-
py is directed toward reducing inflammation and includes
intraarticular glucocorticoids, systemic glucocorticoids,
oral colchicine, and nonsteroidal antiinflammatory drugs.**
While pseudogout commonly affects the knees, wrists,
shoulders, and hips, it has also been documented to involve

P SEUDOGOUT is a widely recognized form of acute

the spine, most often the cervical spine, followed by the
lumbar spine, and rarely the thoracic spine.?” When the
atlantooccipital joint is involved (referred to as crowned
dens syndrome), the condition results in acute cervicooc-
cipital pain with fever, neck stiffness, and elevated inflam-
matory markers.” Typical radiographic manifestations of
CPPD in the spine include calcium deposition within the
supraspinous and interspinous ligaments, anterior and
posterior longitudinal ligaments, intervertebral discs, and
joint capsule.?!

Grobost et al. described a case of lumbar CPPD present-
ing with clinical and imaging findings concerning for sep-
tic spondylodiscitis and epidural abscess.® Cultures were
sterile, while pathology revealed calcium pyrophosphate
crystals. The patient was treated with colchicine; symp-
tomatic improvement was observed within 3 days and
normalization of inflammatory markers within a week. To
our knowledge, this is the only previously reported case of
acute CPPD of the spine initially mistaken for discitis and
epidural abscess.

Here, we report the case of a patient with similar find-
ings. However, this particular case is unique in that the pa-
tient initially underwent lumbar laminectomies and fusion

ABBREVIATIONS CPPD = calcium pyrophosphate deposition.
SUBMITTED August 18, 2016. ACCEPTED December 30, 2016.

INCLUDE WHEN CITING Published online May 19, 2017; DOI: 10.3171/2016.12.SPINE16979.

©AANS, 2017

J Neurosurg Spine Volume 27 « August 2017 145



K. J. Bridges et al.

only to present 5 weeks later with skip lesions involving
the cervical and thoracic spine, another feature of spinal
pseudogout that, to our knowledge, has not been previ-
ously reported.

Case Report
History and Presentation

A 66-year-old woman presented to our spine clinic
with longstanding, progressively worsening low-back pain
as well as bilateral lower-extremity pain and paresthesias.
On examination, the patient had difficulty with heel gait,
which was presumed to be secondary to right tibialis an-
terior weakness, and sensation to light touch was subjec-
tively decreased in her left lower extremity. Lumbar spine
MRI revealed lumbar stenosis from L2 to LS with L4-5
spondylolisthesis (Fig. 1). Scoliosis radiographs demon-
strated an S-shaped thoracolumbar scoliosis, trace C4-5
anterolisthesis, and normal sagittal balance (Fig. 2). Previ-
ous conservative treatment consisting of physical therapy,
gabapentin, and nonsteroidal antiinflammatory medica-
tions had failed. Her pain management specialist did not
think that she was a candidate for epidural steroid injec-
tions given the extent of stenosis.

Surgery

The patient underwent L2-5 laminectomies, bilateral
foraminotomies, and L4-5 transforaminal lumbar inter-
body fusion with L4-5 posterior instrumented fusion. She
did well postoperatively with resolution of her bilateral
lower-extremity pain and her paresthesias, as well as mod-
erate improvement in her back pain.

Postoperative Course

Approximately 5 weeks after surgery, the patient pre-
sented to the emergency department with 2 days of mid-
back spasms, fever, and chills. Her temperature was 102°F,
and blood inflammatory markers were elevated. Specifi-
cally, her erythrocyte sedimentation rate was 72 mm/hr
(reference range 0—30 mm/hr), while her C-reactive pro-
tein level was 96 mg/L (reference range < 10.0 mg/L). Her

FIG. 1. Sagittal preoperative lumbar spine MR images demonstrating
lumbar stenosis from L2 to L5 with L4-5 spondylolisthesis.
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FIG. 2. Posteroanterior (left) and lateral (right) scoliosis radiographs
demonstrating an S-shaped thoracolumbar scoliosis and normal sagittal

balance.

white blood cell count was normal, and blood cultures
were sterile. Thoracic and lumbar spine MRI demonstrat-
ed some contrast enhancement within the C7-T1 facet
joints as well as the T1-2 and T9-12 intervertebral discs.
There was also ventral epidural enhancement from T9 to
T12 and some enhancement within the lumbar surgical
site, presumed to be consistent with postoperative changes
(Fig. 3). A CT-guided biopsy of the T11-12 disc space was
performed, and cultures were sterile. Pathology revealed
normal cartilage and bone without inflammation or ma-
lignancy. Our infectious diseases team was consulted, and
a 6-week course of vancomycin and piperacillin-tazobac-
tam, empirical treatment for discitis, was recommended.
The patient returned to the emergency department 2
weeks later with increased back pain and a fever of 102°F.
Inflammatory markers were even more elevated (erythro-
cyte sedimentation rate 91 mm/hr, and C-reactive protein
227 mg/L). Full-spine MRI revealed marked increase in
the enhancement of the C7-T1 facet joints with extension
into the paraspinal soft tissues and the posterior epidural
space, resulting in spinal cord compression (Fig. 4). The
patient subsequently underwent a left C7-T1 laminotomy
for biopsy sampling of the lamina, facet joint, ligamentum
flavum, and epidural tissue. Tissue was sent to the micro-
biology department for 16S ribosomal polymerase chain
reaction testing in accordance with instructions from the
infectious diseases team; this biopsy sample showed no
evidence of infectious etiology. Histopathological ex-
amination revealed bone and fibroconnective tissue with
reactive changes, predominantly a large number of mac-



FIG. 3. Five weeks after lumbar surgery, thoracic (left) and lumbar
(right) spine MR images demonstrate some enhancement within the
C7-T1 facet joints as well as the T1-2 and T9-12 intervertebral discs.
There is also ventral epidural enhancement from T9 to T12 and some
enhancement within the lumbar surgical site.

rophages and reactive hyperplasia of the stroma (Fig. 5).
On later review, there was additionally some material sug-
gestive of pseudogout, although this was nonpolarizable.
However, pseudogout was not considered in the differen-
tial diagnosis at the time of biopsy, and no further process-
ing was performed. Serial blood cultures remained sterile.

One week later, the patient developed sudden onset of
bilateral ankle and right wrist pain, and her joints were
notably swollen and erythematous. Wrist radiography
demonstrated chondrocalcinosis, which is a radiographic
correlate of CPPD crystals. The rheumatology team was
consulted and suggested that the patient’s presentation and
radiographic findings were consistent with a diagnosis of
acute pseudogout. A joint aspiration of her left ankle was
therefore performed, but was not sent for crystal examina-
tion. However, the rheumatologist (A.-W.) identified some
objects suspicious for calcium pyrophosphate deposition.
The patient was treated with a 3-day course of anakinra
(an interleukin-1 inhibitor), and all of her symptoms re-
solved. One month later, she was again seen in the spine
clinic and reported resolution of her back symptoms and
no further arthritis flairs. To date, she has been monitored
closely by the rheumatology team and has been prescribed
colchicine to be taken as needed. She has not undergone
repeat spine MRI, and her serum inflammatory markers
have not been reassessed, as she is clinically doing well at
7 months following the initial surgery.

Discussion

This report of pseudogout involving skip lesions of the
cervical and thoracic spine following a lumbar fusion is
unique. To our knowledge, earlier reported cases of pseu-
dogout have involved focal, contiguous CPPD.

Acute CPPD disease, also known as pseudogout, af-
fects 4%—7% of adults in the United States.?® There is in-
creasing prevalence with age such that approximately 44%

Pseudogout of the cervical and thoracic spine

FIG. 4. Approximately 7 weeks after lumbar surgery, full-spine sagittal
MR images demonstrate a marked increase in the enhancement of the
C7-T1 facet joints with extension into the paraspinal soft tissues and the
posterior epidural space, resulting in cord compression (arrow).

of people older than 84 years have CPPD.* Furthermore,
66% of patients with chronic arthritis complaints related
to CPPD will also have superimposed acute episodes.?
Patients with pseudogout often present with fevers,
chills, and constitutional symptoms lasting weeks to
months, and the clinical presentation can be similar to
gout or septic arthritis.”** The disease typically affects
larger joints with cardinal signs of inflammation including
warmth, tenderness, erythema, and swelling.> However,
the spine can also be affected. Patients are often asymp-
tomatic with incidental radiographic findings; however,
clinical manifestations can result due to compression of
the spinal cord and nerve roots.” Radiographic findings
include disc space loss with adjacent vertebral body scle-
rosis, apophyseal joint abnormalities, and subluxation.?®
However, unique to the case we present, radiographic find-
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FIG. 5. Photomicrograph revealing bone and fibroconnective tissue with
reactive changes, predominantly a large number of macrophages and
reactive hyperplasia of the stroma. H & E, original magnification x200.
Figure is available in color online only.
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ings were concerning for discitis and epidural abscess in
the form of skip lesions including both the thoracic and
cervical spine.

Grobost et al. reported the first case of lumbar pseu-
dogout presenting with radiographic findings concerning
for spondylodiscitis and epidural abscess.® The patient
was an 85-year-old man with prostate cancer in remission
who presented with acute low-back pain; imaging find-
ings were concerning for spondylodiscitis at L.2-3. Blood
cultures were sterile, and 2 separate percutaneous needle
biopsies of the vertebrae were unremarkable for organism
growth or metastatic disease. During the patient’s hospital
course, he developed knee symptoms concerning for pseu-
dogout, and synovial fluid examination revealed CPPD.
He was treated with long-term colchicine and returned 4
years later with low-back and leg pain. Spine MRI demon-
strated what appeared to be spondylodiscitis at L4—5 with
an associated lumbar epidural abscess. Blood cultures and
percutaneous lumbar needle biopsy samples were again
sterile, and pathological examination showed signs con-
sistent with calcium pyrophosphate crystals. The patient
was treated with colchicine; he experienced symptomatic
improvement within 3 days and normalization of inflam-
matory markers within 1 week.

The pathogenesis of pseudogout requires formation of
calcium pyrophosphate crystals in the pericellular matrix
of cartilage.?> Once generated, these deposits induce in-
flammation but also have direct catabolic effects on chon-
drocytes and synoviocytes, resulting in production of me-
talloproteinases and prostaglandins that can destroy the
pericellular matrix.'*?>? The calcium crystals addition-
ally affect the mechanical properties of the cartilage and
may accelerate joint damage.'-

The disease can be sporadic or associated with metabol-
ic disease, trauma, or surgical procedures.'*** Well-known
associated metabolic conditions include those that result in
a high ratio of inorganic pyrophosphate to phosphate ions,
such as in patients with hypophosphatasia.>> Chronic hy-
pomagnesemia due to Gitelman’s and Bartter’s syndromes
has also been associated with acute pseudogout.'* Calcium
metabolic derangements after parathyroidectomy may also
result in CPPD.>?* The surgery produces rapid decreases of
calcium in the setting of prior hypercalcemia, subsequently
inducing shedding of crystals into the synovial fluid.* In
the setting of hemochromatosis or iron overload, iron ac-
cumulation within joint tissues can result in CPPD."* Other
conditions associated with CPPD include hypothyroidism,
neuropathic joints, and amyloidosis.?

As briefly mentioned, surgery has been linked to acute
CPPD flairs. Acute crystal arthritis (including both gout
and pseudogout) has been diagnosed in knees and hips
after surgical procedures of those respective joints.'*%-!2
3031 Tn 2012, Ogawa et al. reported the first case of acute
lumbar spinal pseudogout following an instrumented lum-
bar surgery.?® CPPD was detected within fluid that had ac-
cumulated in the posterior back muscles. That same year,
Odate et al. reported 6 cases of adjacent-segment CPPD
deposition following thoracolumbopelvic fixation."” In all
cases, the CPPD involvement was within or immediately
adjacent to the surgical site, diagnosed by identification
of CPPD and multinucleated giant cells within the liga-
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mentum flavum removed during the subsequent decom-
pressive laminectomies. In contrast to these reports, in the
present case the patient developed pseudogout at levels re-
mote from the lumbar fusion, involving both cervical and
thoracic elements.

Diagnosis is definitive when CPPD crystals are identi-
fied by polarized light microscopy in the synovial fluid
of affected joints.!® The deposits appear as positively bi-
refringent thomboid-shaped crystals.>> However, a cave-
at exists in the preparation of the tissue for pathological
examination, which requires decalcification processing
that can dissolve the CPPD crystals, making diagnosis
difficult.’>*2 In the present case, pathology revealed bone
and fibroconnective tissue with a large number of macro-
phages and reactive hyperplasia of the stroma. At the time
this specimen was obtained, pseudogout was not consid-
ered as a potential diagnosis by the surgical or pathology
team. As a result, special processing was not performed
at that time. Subsequently, left ankle joint aspiration days
later led the rheumatologist to identify objects suspicious
for calcium pyrophosphate deposition.

Treatment of pseudogout involves reduction of inflam-
mation and often includes intraarticular glucocorticoids,
systemic glucocorticoids, oral colchicine, and nonsteroidal
antiinflammatory drugs.* Drugs targeting interleukin-1,
such as anakinra, offer considerable potential as well, and
this medication was proven successful in the case we re-
port.”7

Overall, the case reported here demonstrates a unique
presentation of pseudogout involving skip lesions of the
cervical and thoracic spine after a lumbar fusion. Further-
more, radiographic findings were consistent with discitis
and epidural abscess; this is the second report to present
such a finding. We encourage spine surgeons to keep pseu-
dogout in mind should a patient present with similar clini-
cal and radiographic findings in the setting of sterile biop-
sies. A high index of suspicion for pseudogout needs to be
maintained in patients who have spinal fusions and devel-
op back pain with high inflammatory markers in the post-
operative setting. Since pseudogout is a crystal arthritis,
it can develop in segments adjacent to fixated areas, other
sites in the spine, or distant joints throughout the body. A
request of the pathology team to assess for calcium pyro-
phosphate crystals may provide a greater chance of suc-
cessful diagnosis, and early rheumatological consultation
may prove beneficial for early symptom management.

Conclusions

We report a unique case of pseudogout involving skip
lesions of the cervical and thoracic spine after a lumbar
fusion. The radiographic and clinical picture in this case
was suspicious for discitis and spinal epidural abscess, but
with repeated sterile biopsies (percutaneous and open) and
blood cultures. Once a CPPD diagnosis was confirmed
from ankle joint aspiration results, the patient was treated
with antiinflammatory medication, with immediate reso-
lution of symptoms. A potential diagnosis of spinal pseu-
dogout should be considered in this unique setting when
biopsy samples remain sterile.
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