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Objective. To report a rare case of an acute attack of calcium pyrophosphate dihydrate (CPPD) deposition disease in a patient with
lumbar spondylolytic spondylolisthesis, which demonstrated widespread lesion with neurological deﬁcit. Methods. An 86-year-old
woman presented with high fever and bilateral neurological deﬁcit of the lower extremities. Results. CRP was elevated (20.9 mg/dl).
Plain radiographs and computed tomography images showed bilateral L4 spondylolytic spondylolisthesis. Sagittal magnetic
resonance (MR) images revealed eﬀusion at the L3-4 interspinous space, and a gadolinium- (GD-) enhanced epidural mass was
observed at the level of L4 vertebral body. Axial MR images showed an intra- or epidural lesion at L2-3. Moreover, epidural
GD-enhanced masses compressed the dural sac in the shape of a cross at the L3-4 and L4-5 segments. The patient was
suspected of having pyogenic arthritis of the lumbar spine in initial diagnosis. A total of 1.2 ml of ﬂuid with a murky, pus-like
synovial eﬀusion was aspirated from the L3-4 interspinous space under the ﬂuoroscopic image. Smear speculum of synovial
ﬂuid tested negative for bacteria and fungi; however, a number of crystals were seen. Based on the result of smear speculum, we
suspected the pathology as crystal deposition disease. Based on polarized light microscopy, which revealed monocle or triclinic
intracellular crystals with a positive birefringence, the patient was diagnosed with pseudogout of the lumbar spine. Nonsteroidal
anti-inﬂammatory drugs (NSAIDs) were administered by intravenous drip injection for 3 days, and local and systemic
inﬂammatory signs, as well as neurological deﬁcits, dramatically improved. Conclusions. We encountered the rare case of an
acute attack of pseudogout with the wide lesion in the lumbar spondylolytic spondylolisthesis. Multiple culture of the eﬀusion
provided a deﬁnitive diagnosis, which allowed for appropriate, minimally invasive treatment for 8 weeks of NSAID
administration that provided the satisfactory recovery from the symptoms.

1. Introduction
Calcium pyrophosphate dihydrate (CPPD) deposition disease is known as “pseudogout” because of the clinical similarity to gouty arthritis [1]. According to the European League
Against Rheumatism, four diﬀerent clinical presentations
can be observed: (1) asymptomatic CPPD, (2) osteoarthritis
with CPPD, (3) acute CPP crystal arthritis, and (4) chronic
CPP inﬂammatory crystal arthritis.

CPPD deposition disease commonly involves the major
peripheral joints. Although CPPD deposition disease of the
spine is less common, it can involve the ligamentum ﬂavum; the longitudinal, supraspinous, and interspinous ligaments; the intervertebral discs; and the sacroiliac and
apophyseal joint [2–14]. The deﬁnitive diagnosis of CPPD
deposition disease is suspected on the basis of the clinical
picture and radiographic/laboratory ﬁndings. The reference
standard for the diagnosis of CPPD is based on the
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Figure 1: A nodular calciﬁcation mass was observed from the location of left L4 spondylolysis to the intraspinal canal in plain CT images.

T1-weighted MR sagittal image

T2-weighted MR sagittal image

GD T1-weighted MR sagittal image

Figure 2: An intensity change of the L1-4 supraspinal ligament in T1-weighted images, eﬀusion at the L3-4 interspinous space in T2-weighted
images, and a GD-enhanced epidural mass at the level of L4 vertebral body.

identiﬁcation of CPP crystals in synovial ﬂuid by light
microscopy, compensated polarized light microscopy, or
phase contrast microscopy [15].
To the best of our knowledge, few reports have thus far
referred to an acute attack of pseudogout in the lumbar spine.
In our case, there was a large extent of CPPD crystal deposition in the L2-3-4 ligamentum ﬂavum, the L4 spondylolysis,
the L3-4 facet joints, and the L3-4 interspinous space. There
are no known reports of such widespread related to CPPD
crystal deposition in the lumbar spine. We hereby report an
acute attack of pseudogout in L4 spondylolytic spondylo-

listhesis, which demonstrated widespread lesion with neurological deﬁcits.

2. Case Report
An 86-year-old woman presented with sudden low back pain
and bilateral lower extremity muscle weakness with numbness. The patient could neither stand alone nor walk unaided.
She had bronchitis, with a heavy cough and high fever, a
week before the onset of neurological symptoms. The patient
had no history of peripheral pseudogout arthritis.
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T2-weighted MR axial image at L2-3
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Flurbiprofen axetil (nonsteroidal anti-inﬂammatory
drugs) was started immediately by intravenous drip injection
and continued for 3 days. Local and systemic indications of
inﬂammation, as well as neurological deﬁcit, dramatically
improved within 3 days. Loxoprofen sodium hydrate was
administered orally for 8 weeks (Figure 6).
A follow-up evaluation 8 and 12 months after treatment
showed complete resolution of symptoms. MR images
revealed no abnormal lesion.

3. Discussion

Figure 3: An intra- or epidural lesion at L2-3.

On admission, her body temperature was 37.6°C and
she had localized heat and tenderness on her lower back.
C-reactive protein (CRP) value was elevated (20.9 mg/dl).
Neurological examination was normal for objective sensory
evaluation; however, motor function below the iliopsoas
was 3 to 4 in manual muscle testing. There were no abnormalities in her deep tendon reﬂex or pathological reﬂex.
Plain radiographs of the lumbar spine showed L4 spondylolisthesis without dynamic instability. Plain computed
tomography (CT) images showed bilateral L4 spondylolytic
spondylolisthesis. The nodular calciﬁcations were observed
at the L3-4 interspinous space, the L2-3 and L3-4 ligamentum ﬂavum, the bilateral L3-4 facet joints, and the location
of left L4 spondylolysis (Figure 1). Sagittal magnetic resonance (MR) images (Figure 2) showed an intensity change
of the L1-4 supraspinal ligament in T1-weighted images
and eﬀusion at the L3-4 interspinous space in T2-weighted
images. A gadolinium- (GD-) enhanced epidural mass was
observed at the level of L4 vertebral body, which compressed
the dural sac. Axial T2-weighted MR images showed an
intra- or epidural lesion at L2-3 (Figure 3). Moreover, epidural GD-enhanced masses compressed the dural sac in the
shape of a cross at the L3-4 (Figure 4) and L4-5 segments.
The patient was suspected of having pyogenic arthritis of
the lumbar spine with intra- or epidural abscess in initial
diagnosis. Therefore, aspiration of the eﬀusion was performed for the bacterium identiﬁcation. A total of 1.2 ml of
ﬂuid with a murky, pus-like synovial eﬀusion (Figure 5(a))
was aspirated from the L3-4 interspinous space under the
ﬂuoroscopic image. Smear speculum of synovial ﬂuid tested
negative for bacteria and fungi; however, a number of crystals
were seen. Based on the result of smear speculum, we suspected the pathology as crystal deposition disease. Polarized
light microscopy revealed monocle or triclinic intracellular
crystal with a positive birefringence (Figure 5(b)). The
patient was diagnosed as having a pseudogout attack of the
lumbar spine.

Most reported cases of spinal CPPD involve nodular deposition in the ligamentum ﬂavum or atlanto-occipital ligament
rather than in the ﬁbrocartilage of a disc [13]. In the lumbar
spine region, chronic radiculopathy or cauda equina syndrome by nodular CPPD crystal deposition in the lumbar
ligamentum ﬂavum or facet joint has been observed. Most
patients are usually treated surgically for conventional lumbar spinal stenosis.
In a search of clinical articles, based on PubMed, since the
year 2000, only a few case reports [5, 7, 8, 10, 12, 13] of CPPD
crystal deposition involving the lumbar spine were found.
Speciﬁcally, only 2 case reports described acute CPPD crystal
arthritis of the lumbar spine (Table 1) [8, 13].
In our case, there was a large extent of CPPD crystal
deposition in the L2-3-4 ligamentum ﬂavum, the L4 spondylolysis, the L3-4 facet joints, and the L3-4 interspinous
space. Moreover, calciﬁcation in major peripheral joints,
right elbow, bilateral hips, left knee, and left ankle, was
seen in plain radiographs retrospectively. Although the
association with an acute pseudogout attack in the lumbar
spine is not conﬁrmed, the patient had a respiratory infection before the onset of neurological symptoms. Generally,
CPPD patients are asymptomatic before an acute episode.
Acute attacks are typically triggered by intercurrent internal events [15–17]. We hypothesized that the respiratory
infection might be one of the initiating factors that activated preexisting asymptomatic CPPD. CPPD crystal
arthritis can present as an acute monoarthritis that aﬀects
a large joint and produces systematic symptoms such as
fever, chills, and malaise. Therefore, septic arthritis must
be always ruled out.
The therapeutic modalities for an acute attack of CPPD
crystal arthritis were controversial [18]. In our case, multiple
cultures of the spinal eﬀusion led to a deﬁnitive diagnosis,
and 8 weeks of NSAID administration provided the satisfactory recovery from the symptoms.

4. Conclusions
We encountered the rare case of an acute attack of pseudogout with the wide lesion in the lumbar spondylolytic
spondylolisthesis. Multiple culture of the eﬀusion provided a deﬁnitive diagnosis, which allowed for appropriate, minimally invasive treatment for 8 weeks of NSAID
administration that provided the satisfactory recovery from
the symptoms.
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T1-weighted MR axial image at L3-4

T2-weighted MR axial image at L3-4

GD T1-weighted MR axial image at L3-4

Figure 4: Epidural GD-enhanced masses compressed the dural sac in the shape of across at the L3-4.

(a)

(b)

Figure 5: (a) Aspiration of the L3-4 interspinous space yielded a murky, pus-like synovial eﬀusion. (b) Multiple cultures of the synovial ﬂuid
tested negative for bacteria and fungi, whereas compensated polarized light microscopy revealed monocle or triclinic intracellular crystal with
a positive birefringence.
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Figure 6: Flurbiprofen axetil was administered by intravenous drip injection for 3 days, and local and systemic inﬂammatory signs
dramatically improved.
Table 1: The articles that describe about acute CPPD crystal arthritis of the lumbar spine.
Sex/age

Duration of
symptoms

Precedent
infection

Fever

Neurologic deﬁcit

Level of involvement

Lee et al. [8]
Fujishiro et al. [13]

M/59
F/71

2 days
2 days

Unknown
Unknown

No
Yes

Yes
No

Our case

F/86

1 day

Yes

Yes

Yes

L4-5 disc
L4-5 facet
L3-4-5 LF, L4 lysis,
L3-4 interspinous

Studies

Lysis: spondylolysis.

Joint CPPD
deposition

Treatment

Unknown
Yes

Surgery
Aspiration

Yes

NSAIDs

Case Reports in Orthopedics

Consent
The patient represented in this article was informed that the
data would be deidentiﬁed and used in a journal publication.

Conflicts of Interest
The authors declared no potential conﬂicts of interest with
respect to the research, authorship, and/or publication of this
article.

References
[1] M. C. Hall and G. Selin, “Spinal involvement in Gout,” The
Journal of Bone & Joint Surgery, vol. 42, no. 2, pp. 341–343,
1960.
[2] K. J. Bridges, C. L. Bullis, A. Wanchu, and K. D. Than, “Pseudogout of the cervical and thoracic spine mimicking infection
after lumbar fusion: case report,” Journal of Neurosurgery.
Spine, vol. 27, no. 2, pp. 145–149, 2017.
[3] H. Zhang, D. Jin, and E. Sun, “The early and late stages of
crowned dens syndrome: two case reports,” The Spine Journal,
vol. 15, no. 10, pp. E65–E68, 2015.
[4] E. Y. Chang, W. Y. Lim, T. Wolfson et al., “Frequency of atlantoaxial calcium pyrophosphate dihydrate deposition at CT,”
Radiology, vol. 269, no. 2, pp. 519–524, 2013.
[5] G. Cacciotti, F. Novegno, and D. Fiume, “Calcium pyrophosphate dihydrate deposition disease of the ﬁlum terminale,”
European Spine Journal, vol. 22, Supplement 3, pp. 501–505,
2013.
[6] S. Odate, J. Shikata, S. Fujibayashi, N. Hosaka, T. Soeda, and
H. Kimura, “Progressive thoracic myelopathy caused by spinal
calcium pyrophosphate crystal deposition because of proximal
junctional vertebral compression fracture after lumbopelvic
fusion,” European Spine Journal, vol. 21, no. 12, pp. 2436–
2442, 2012.
[7] M. R. B. M. Namazie and M. R. Fosbender, “Calcium pyrophosphate dihydrate crystal deposition of multiple lumbar
facet joints: a case report,” Journal of Orthopaedic Surgery,
vol. 20, no. 2, pp. 254–256, 2012.
[8] J. Lee, K. T. Cho, and E. J. Kim, “Cauda equina syndrome
caused by pseudogout involving the lumbar intervertebral
disc,” Journal of Korean Medical Science, vol. 27, no. 12,
pp. 1591–1594, 2012.
[9] A. J. Fenoy, A. H. Menezes, K. A. Donovan, and S. F. Kralik,
“Calcium pyrophosphate dihydrate crystal deposition in the
craniovertebral junction,” Journal of Neurosurgery. Spine,
vol. 8, no. 1, pp. 22–29, 2008.
[10] H. Y. Lam, K. Y. Cheung, S. W. Law, and K. Y. Fung, “Crystal
arthropathy of the lumbar spine: a report of 4 cases,” Journal of
Orthopaedic Surgery, vol. 15, no. 1, pp. 94–101, 2016.
[11] S. H. Lin, E. T. Hsieh, T. Y. Wu, and C. W. Chang, “Cervical
myelopathy induced by pseudogout in ligamentum ﬂavum
and retro-odontoid mass: a case report,” Spinal Cord, vol. 44,
no. 11, pp. 692–694, 2006.
[12] T. Mahmud, D. Basu, and P. H. P. Dyson, “Crystal arthropathy
of the lumbar spine,” Journal of Bone and Joint Surgery (British), vol. 87-B, no. 4, pp. 513–517, 2005.
[13] T. Fujishiro, Y. Nabeshima, S. Yasui, I. Fujita, S. Yoshiya, and
H. Fujii, “Pseudogout attack of the lumbar facet joint: a case
report,” Spine, vol. 27, no. 17, pp. E396–E398, 2002.

5
[14] N. Magarelli, R. Amelia, N. Melillo, M. Nasuto, F. Cantatore,
and G. Guglielmi, “Imaging of chondrocalcinosis: calcium
pyrophosphate dihydrate (CPPD) crystal deposition disease
– imaging of common sites of involvement,” Clinical and
Experimental Rheumatology, vol. 30, no. 1, pp. 118–125, 2012.
[15] J. L. Rosales-Alexander, J. Balsalobre Aznar, and C. MagroCheca, “Calcium pyrophosphate crystal deposition disease:
diagnosis and treatment,” Open access Rheumatology: Research
and Reviews, vol. 6, pp. 39–47, 2014.
[16] A. K. Rosenthal, L. M. Ryan, and D. J. McCarty, “Calcium
pyrophosphate crystal deposition disease, pseudogout, and
articular chondrocalcinosis,” in Arthritis and Allied Condition,
W. J. Koopman and L. W. Moreland, Eds., pp. 2373–2396, Lippincott Williams & Wilkins, Philadelphia, USA, 15th edition,
2005.
[17] A. K. Rosenthal, “Pseudogout: presentation, natural history,
and associated conditions,” in Crystal-Induced Arthropathies:
Gout, Pseudogout, and Apatite-Associated Syndromes, R. L.
Wortmann, H. R. Schumacher Jr., M. A. Becker, and L. M.
Ryan, Eds., pp. 99–116, Taylor & Francis Group, New York,
2006.
[18] F. Martinon, V. Pétrilli, A. Mayor, A. Tardivel, and J. Tschopp,
“Gout-associated uric acid crystals activate the NALP3 inﬂammasome,” Nature, vol. 440, no. 7081, pp. 237–241, 2006.

