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The crystal arthropathies including hydroxyapatite 
crystal deposition disease (HADD), calcium 
pyrophosphate dihydrate deposition (CPPD) disease, 
and monosodium urate crystals (gout) in which 
crystals are deposited in the joints and/or soft 
tissues lead to a variety of articular and periarticular 
disorders.[1] Acute CPPD arthritis is the most notable 
manifestation of CPPD disease, while CPPD can also 
result in asymptomatic disease or chronic CPPD 
arthropathies.[2]

The CPPD disease usually occurs in the major 
joints such as the knee, hip, wrist, and pubic 
symphysis.[3] However, CPPD disease in the spine 
is a rare entity.[4-9] This article describes the case of a 
patient with neck pain who was diagnosed as CPPD 
of the atlantoaxial joint and right C4-C5 facet joint 
with radiological findings.

CASE REPORT

A 67-year-old female patient presented with 
one-month history of neck pain exacerbated by 
movement. On clinical examination, there was no 
motor weakness or sensory deficit. The patient was 
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afebrile. On laboratory examination, the patient had 
normal hemoglobin levels, normal liver function test 
results, and normal results on uric acid, calcium, 
phosphorus, and urine analyses. Her erythrocyte 
sedimentation rate (ESR) was 15 mm/hour (normal, 
0-10 mm/hour) and C-reactive protein (CRP) 
increased to 3 mg/dL (normal, 0-0.3 mg/dL). A 
written informed consent was obtained from the 
patient.

Magnetic resonance imaging (MRI) showed 
marrow edema within the dens, anterior arch 
of C1 and pathological contrast enhancement at 
periarticular soft tissue (Figure 1a-d). Computed 
tomography (CT) revealed periodontoid calcified 
deposits suggesting CPPD (Figure 1e). Magnetic 
resonance imaging also demonstrated bone marrow 
edema on C4-5 facet joint and perivertebral signal 
alteration adjacent to the facet joint (Figure 2). 
The patient was diagnosed as CPPD disease and 
started systemic antiinflammatory treatment (oral 
colchicine). At one-year follow-up, the neck pain 
gradually improved.
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FIGURE 2. (a) Axial fat-saturated T2-weighted, (b) sagittal fat-saturated T2-weighted, (c) coronal short-tau inversion-recovery 
images show edema on C4-5 facet joints and perivertebral signal alteration adjacent to right C4-5 facet joint suggesting calcium 
pyrophosphate dihydrate deposition (arrows).

(a) (b) (c)

FIGURE 1. (a) Axial fat-saturated T2-weighted, (b) sagittal fat-saturated T2-weighted, (c) sagittal 
T1-weighted images show bone marrow edema within anterior arch of C1 (white arrows) and dens 
(black arrows). (d) Sagittal post-contrast, fat-saturated T1-weighted image reveals pathological 
enhancement at periarticular soft tissue and dens (asterisks). (e) Axial computed tomography 
shows high attenuation deposits around odontoid process (curved arrows).
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DISCUSSION

Calcium pyrophosphate dihydrate deposition 
disease, also known as pseudogout, is among many 
conditions that may result in crystal deposition in 
the joints and/or soft tissues. The incidence of CPPD 
disease increases with age, up to 45% for people 
85 years of age or older.[2] The idiopathic CPDD 
is the most common form of the CPPD disease. 
Calcium pyrophosphate dihydrate deposition 
disease can be associated with metabolic or 
endocrine disease including hyperparathyroidism, 
hemochromatosis, hypothyroidism, Wilson’s disease, 
and hypophosphatasia. Hereditary forms of the 
disease have also been reported.[11]

The CPPD disease commonly involves the knee, 
hip, wrist and pubic symphysis.[3] However, there 
are very few reports in the literature of CPPD 
in the spine.[4-9] Calcium pyrophosphate dihydrate 
deposition crystals may be found in several spinal 
structures including the ligamentum flavum, 
posterior longitudinal ligament, atlanto-occipital 
ligament, joint capsules, synovium, articular cartilage 
and the intervertebral discs.[4] Calcium pyrophosphate 
dihydrate deposition in the atlantoaxial joint leads to 
erosive and destructive changes with atlantoaxial 
subluxation in some patients. Calcium pyrophosphate 
dihydrate deposition in the periodontoid region 
may cause ventral cervicomedullary compression. 
The calcification surrounding the dens is termed 
crowned dens syndrome.[1,11] The facet joints are 
also affected.[4-9] Calcium pyrophosphate dihydrate 
deposition can be a cause of symptomatic spinal 
stenosis associated with cyst formation in a facet 
joint.[5-7] Moreover, CPPD within the ligaments can be 
associated with spinal stenosis.[1]

Acute CPPD arthritis of cervical region may 
result in acute neck pain and tenderness. Laboratory 
findings may show increased ESR and high CRP 
levels. The inorganic pyrophosphate levels in serum 
and urine are normal in patients with CPPD disease, 
although nonspecific, inorganic pyrophosphate levels 
may be elevated in the synovial fluid of affected 
joints.[2,11]

Differential diagnosis of CPPD includes 
osteoarthritis, spinal infections including bacterial 
and fungal infections, other crystal artropathies 
including gout and HADD, and other inflammatory 
diseases such as rheumatoid arthritis, scleroderma, 
and malignancy.[1,2,11]

Imaging including radiographs, CT and MRI is 
useful for the initial diagnosis and the follow-up 
after treatment.[1,2] Cervical spine radiographs provide 

a quick and general overview, while the analysis 
of the craniovertebral junction and upper cervical 
spine is often difficult on the radiographs. Computed 
tomography is the best technique to detect calcific 
deposits in cartilage and soft tissue, suggesting CPPD. 
Magnetic resonance imaging shows bone marrow 
edema, soft-tissue changes, and fluid effusions. 
Gadolinium-enhanced images are useful to assess 
inflammatory bony changes and articular synovitis, 
and to rule out the presence of an infectious spinal 
collection.[1,4] The combining use of CT and MRI 
improves diagnostic accuracy of spinal CPPD.

Previous studies related with cervical CPPD 
have generally focused on CPPD in the joints and 
periarticular tissues and have emphasized that CT is 
superior to MRI in confirming CPPD.[12-14] Moshrif et 
al.[12] reported imaging features of spinal involvement 
including calcifications and aseptic spondylodiscitis 
in 37 patients out of a series of 152 patients with 
peripheral joint CPPD. In a series reported by Finckh 
et al.,[13] cervical calcifications were found in 24 out of 
35 patients diagnosed with peripheral joint CPPD. In 
a study including 14 patients with CPPD disease of 
the cervical spine, Sekijima et al.[14] reported calcific 
deposits in periodontoid structures and the ligamenta 
flava. Although MRI is poorly sensitive to detect 
calcifications, it is successful in revealing perivertebral 
and periarticular marrow signal abnormalities as 
in this case. Magnetic resonance imaging shows 
periarticular bone marrow edema and perivertebral 
inflammation in two different areas related to acute 
attack in this case.

In conclusion, CPPD disease of the servical spine 
is rare, while this clinical entity should be added to 
the differential diagnosis of neck pain. Utilization 
of imaging techniques including CT and MRI can be 
helpful in establishing a diagnosis and providing the 
correct treatment.
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