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Abstract

Background: Calcification of the yellow ligament sometimes compresses the spinal cord and can induce
myelopathy. Usually, the calcification does not induce acute neck pain. We report a case of a patient with acute
neck pain caused by calcium pyrophosphate dihydrate in a calcified cervical yellow ligament.

Case presentation: A 70-year-old Japanese woman presented with acute neck pain. She had a moderately high
fever (37.5 °C), and her neck pain was so severe that she could not move her neck in any direction. Computed
tomography showed a high-density area between the C5 and C6 laminae suspicious for calcification of the yellow
ligament. Magnetic resonance imaging showed intermediate-signal intensity on T1-weighted imaging and
high-signal intensity on T2-weighted imaging surrounding a low-signal region on both T1- and T2-weighted
imaging with cord compression. There was a turbid, yellow fluid collection in the yellow ligament at the time of
operation. Histologically, calcium pyrophosphate dihydrate crystals were found in the fluid, and she was diagnosed
as having a pseudogout attack of the yellow ligament.

Conclusions: Pseudogout attack of the cervical yellow ligament is rare, but this clinical entity should be added to
the differential diagnosis of acute neck pain, especially when calcification of the yellow ligament exists.
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Background
Calcification of the yellow ligament of the cervical spine
is not rare and sometimes compresses the spinal cord
and induces myelopathy [1]. Total removal of the yellow
ligament is a treatment option. Macroscopically there
are solid calcifications in the yellow ligament and patho-
logically calcium pyrophosphate dihydrate (CPPD) crystals
are present [1].
Usually the calcification does not induce acute neck

pain. However, CPPD deposition disease is known to
induce acute arthritis in other joints such as the knee.
We previously reported a series of patients with acute
neck pain caused by lateral atlantoaxial joint CPPD
crystal-induced arthritis [2]. However, to our knowledge,

there are no reports of a histologically proven relation-
ship between acute neck pain and CPPD crystal depos-
ition in the yellow ligament of the cervical spine. We
report a case of a patient with acute neck pain caused by
CPPD in a calcified cervical yellow ligament.

Case presentation
A 70-year-old Japanese woman presented with a history
of neck pain for 14 days before visiting our hospital. She
had not been exposed to tuberculosis and had no history
of recent head or neck injuries or diabetes mellitus. Her
neck motion was slightly limited and she did not present
with any neurological abnormality. Plain lateral X-ray
showed calcification in the interlaminar space at C5-C6.
Magnetic resonance imaging (MRI) showed low signal
on both T1-weighted imaging (T1WI) and T2-weighted
imaging (T2WI) (Fig. 1). Her neck pain was relieved
gradually with nonsteroidal anti-inflammatory drugs
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(NSAIDs). Two months after her initial admission, her
severe neck pain recurred. She had a moderately high
fever (37.5 °C) on her second admission, and her neck
pain was so severe that she could not move her neck in
any direction. She did not complain of any joint pain
suggesting arthritis. A physical examination revealed a
severely limited range of motion of her neck in all direc-
tions. Her motor strength and sensation of her upper
and lower extremities were unremarkable, and she had
normal deep tendon reflexes. Her visual analog scale

(VAS) pain score was 100 mm at her second visit, white
blood cell count was 7800/mm3 (normal range, 3500–
9300/mm3), and C-reactive protein was 5.13 mg/dL
(normal range, 0–0.3 mg/dL). Computed tomography
(CT) showed a high-density area between the C5 and C6
laminae with suspected calcification of the yellow liga-
ment (Fig. 2). MRI showed intermediate-signal intensity
on T1WI, and high-signal intensity on T2WI surround-
ing a low-signal region on both T1WI and T2WI with
cord compression (Fig. 3), suggesting pseudogout attack

Fig. 1 Sagittal T1-weighted imaging (a) and T2-weighted imaging (b), and axial T1-weighted imaging (c) and T2WI (d) magnetic resonance
imaging on initial admission. Low signal intensity (white arrow) on both T1-weighted imaging (a, c) and T2-weighted imaging (b, d) at interlaminar
space of C5-C6 and C6-C7 is seen on the sagittal image (a, b) and axial image (c, d)

Fig. 2 Computed tomography on the second admission. Amorphous high-density area at interlaminar space of C5-C6 (white arrow) is seen on
sagittal image (a) and axial image (b)
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or epidural abscess. Although NSAIDs were adminis-
trated, her neck pain persisted. Surgical decompression
with C6 laminectomy and removal of the C5-C6 yellow
ligament was performed 2 weeks after her second admis-
sion. There was a turbid, yellow fluid collection in the
yellow ligament at the time of operation. There were
visible calcifications in the yellow ligament, and dura
adhered to the yellow ligament. Histologically, CPPD
crystals were found in the fluid (Fig. 4), and she was
diagnosed with a pseudogout attack of the yellow ligament.
Our patient’s postoperative course was unremarkable. Her
neck pain decreased, and laboratory data normalized
3 weeks after the operation.

Six months postoperatively she had no further severe
neck pain. At a follow-up evaluation 7 years after initial
onset, our patient had complete relief of neck pain, and
there were no neurological abnormalities.

Discussion
This patient’s course highlights two important clinical
issues. First, pseudogout attacks of the cervical yellow
ligament can cause acute neck pain. Second, calcifica-
tion of the cervical yellow ligament raises suspicion for
pseudogout.
There have been some reports of cervical canal sten-

osis caused by CPPD crystal deposition [1]. Myelopathy
caused by nodular deposition of CPPD crystals in the
yellow ligament of the cervical spine have been occa-
sionally reported [1]. However, there are no known re-
ports of histologically proven pseudogout attack of the
cervical yellow ligament. Acute neck pain is often caused
by crystal-induced arthritis of the lateral atlantoaxial
joint [2] or by crowned dens syndrome (CDS) [3] in the
elderly. For the diagnosis of crystal-induced arthritis, it
is very important to identify calcium pyrophosphate
crystals in the joint fluid. There was one report stating
that lumbago originates from the presence of CPPD
crystals in the vertebrae. Fujishiro reported a case of
pseudogout attack of the lumbar facet joint in which
CPPD crystals were found in the drained fluid [4]. In
addition, we previously reported cases of pseudogout
attack of the lateral atlantoaxial joint [2]. We found
CPPD crystals in the fluid drained from the atlantoaxial
joint. In the present case, CPPD crystals were found in

Fig. 3 Sagittal T1-weighted imaging (a) and T2-weighted imaging (b), and axial T1-weighted imaging (c) and T2-weighted imaging (d) magnetic
resonance imaging on the second admission. Low-signal intensity (white arrow) on both T1-weighted imaging (a, c) and T2-weighted imaging
(b, d) surrounded by intermediate-signal on T1-weighted imaging and a high-signal intensity area on T2-weighted imaging (open arrow) at the in-
terlaminar space of C5-C6 is seen on the sagittal image (a, b) and axial image (c, d). Axial images (c, d) show cord compression due to a
low-signal intensity mass (white arrow)

Fig. 4 Polarized light microscopy of fluid in the yellow ligament.
Various sizes of crystals with positive birefringence (white arrows) are
seen. (Original magnification ×400)
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the yellow ligament, and symptoms were relieved by re-
moval of the yellow ligament. There is a close relation-
ship between facet cysts and the yellow ligament. It is
known that facet arthrography enhances cysts of the yel-
low ligament. In our case, we did not perform cervical
facet arthrography. At surgery, when the yellow ligament
was detached from the laminae, turbid fluid was re-
leased, and we suspected there were CPPD crystals in
the yellow ligament. It is not clear whether the CPPD
crystals were from the facet joint, but at surgery, the
facet joint was not swollen, suggesting no facet arthritis.
For diagnosis CT and MRI are important. On CT, cal-

cification of the yellow ligament was seen in the present
patient. MRI is the preferred imaging method because of
the excellent soft tissue contrast that is achievable. In
this case, effusion around the calcification was visible.
Surgery is needed if myelopathy is present. It is possible
that this patient may have been treated without surgery
because cord compression was not very severe. Conser-
vative treatment with NSAIDs or cortisone is another
treatment option. However, surgical decompression is a
safe and effective treatment for calcification of the cer-
vical yellow ligament. In this case, surgical decompres-
sion was chosen because the symptoms remained after
conservative treatment.
Pseudogout attack usually occurs in a joint with radio-

graphically proven calcium deposition. Although pseu-
dogout can occur without radiographic evidence of
chondrocalcinosis [5, 6] radiographic calcium deposition
is a raise suspicion for pseudogout attack. In the spine,
Finckh reported that, at the atlas, transverse ligament cal-
cification is associated with the development of neck pain
[7]. We previously reported that calcification of the trans-
verse ligament may raise suspicion for atlantoaxial pseu-
dogout [2]. Imai and Hukuda reported cases with
attendant granulation tissue in the cervical yellow liga-
ment in patients who experienced recurrent attacks of
neck pain and fever with coincidental radicular pain in the
upper arm [8]. Imai and Hukuda reported three cases of
recurrent neck pain, but the cause of neck pain was not
documented. Our case is the first report of neck pain
caused by calcification of the yellow ligament, which was
proved by both MRI and histological findings.

Conclusions
Pseudogout attack of the cervical yellow ligament is rare
but this clinical entity should be added to the differential
diagnosis of acute neck pain, especially when calcifica-
tion of the yellow ligament is present.

Abbreviations
CDS, crowned dens syndrome; CPPD, calcium pyrophosphate dihydrate; CT,
computed tomography; MRI, magnetic resonance imaging; NSAIDs,
nonsteroidal anti-inflammatory drugs; T1WI, T1-weighted imaging;T2WI, T2-
weighted imaging; VAS, visual analog scale.

Acknowledgements
The authors wish to thank Mamiko Kondo for her valuable assistance with
the editing of this manuscript.

Authors’ contributions
TK was the major contributor in writing the manuscript. NM, EA, TA, KK, HN,
NK and YS supervised the whole work. All authors read and approved the
final manuscript.

Competing interests
The authors declare that they have no competing interests.

Consent
Written informed consent was obtained from the patient for publication of
this case report and any accompanying images. A copy of the written
consent is available for review by the Editor-in-Chief of this journal.

Author details
1Department of Orthopedic Surgery, Akita Kousei Medical Center, 1-1-1
Iijima-Nishifukuro, Akita 011-0948, Japan. 2Department of Orthopedic Surgery,
Akita University Graduate School of Medicine, 1-1-1 Hondo, Akita 010-8543,
Japan. 3Department of Orthopedic Surgery, Koto Kousei Hospital, 98-1
Kawasaki-Kaiho, Hachirogata-machi, Minamiakita-gun, Akita 018-1605, Japan.

Received: 1 December 2015 Accepted: 4 May 2016

References
1. Baba H, Maezawa Y, Kawahara N, Tomita K, Furusawa N, Imura S. Calcium

crystal deposition in the ligamentum flavum of the cervical spine.
Spine (Philadelphia, PA, 1976). 1993;18:2174–81.

2. Kobayashi T, Miyakoshi N, Konno N, Abe E, Ishikawa Y, Shimada Y. Acute
neck pain caused by arthritis of the lateral atlantoaxial joint. Spine J. 2014;
14:1909–13.

3. Goto S, Umehara J, Aizawa T, Kokubun S. Crowned Dens syndrome. J Bone
Joint Surg Am. 2007;89:2732–6.

4. Fujishiro T, Nabeshima Y, Yasui S, Fujita I, Yoshiya S, Fujii H. Pseudogout
attack of the lumbar facet joint: a case report. Spine (Philadelphia, PA, 1976).
2002;27:E396–8.

5. Kohn NN, Hughes RE, McCarty Jr DJ, Faires JS. The significance of calcium
phosphate crystals in the synovial fluid of arthritic patients: the
“pseudogout syndrome”. II. Identification of crystals. Ann Intern Med. 1962;
56:738–45.

6. Utsinger PD, Zvaifler NJ, Resnick D. Calcium pyrophosphate dihydrate
deposition disease without chondrocalcinosis. J Rheumatol. 1975;2:258–64.

7. Finckh A, Van Linthoudt D, Duvoisin B, Bovay P, Gerster JC. The cervical
spine in calcium pyrophosphate dihydrate deposition disease. A prevalent
case-control study. J Rheumatol. 2004;31:545–9.

8. Imai S, Hukuda S. Cervical radiculomyelopathy due to deposition of
calcium pyrophosphate dihydrate crystals in the ligamentum flavum:
historical and histological evaluation of attendant inflammation. J Spinal
Disord. 1994;7:513–7.

•  We accept pre-submission inquiries 

•  Our selector tool helps you to find the most relevant journal

•  We provide round the clock customer support 

•  Convenient online submission

•  Thorough peer review

•  Inclusion in PubMed and all major indexing services 

•  Maximum visibility for your research

Submit your manuscript at
www.biomedcentral.com/submit

Submit your next manuscript to BioMed Central 
and we will help you at every step:

Kobayashi et al. Journal of Medical Case Reports  (2016) 10:133 Page 4 of 4


	Abstract
	Background
	Case presentation
	Conclusions

	Background
	Case presentation
	Discussion
	Conclusions
	Abbreviations
	Consent
	Author details
	References

