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Abstract 

A 75-year-old male presented with progressive myelopathy due to retro-odontoid 

massive deposits of calcium pyrophosphate dehydrate (CPPD) crystals. Magnetic 

resonance imaging revealed a non-enhanced isointense extradural mass on T1-weighted 

image and heterogeneous intense mass on T2-weighted image. Computed tomography 

(CT) showed linear calcification within the mass. The mass was resected via a 

posterolateral approach resulting in marked improvement of the symptoms. Histological 

examination revealed birefringent rhomboid crystals consistent with CPPD. The 

preoperative differential diagnosis of periodontoid CPPD deposition disease in the 

elderly population should be considered, particularly if CT studies demonstrate small 

areas of calcification within the retroodontoid mass.  
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Introduction 

Extradural mass lesions situated posterior to the odontoid process may cause 

symptomatic anterior compression of the cervicomedullary junction. The differential 

diagnosis for these lesions includes os odontoideum, inflammatory lesions, and 

neoplasms such as foramen magnum meningioma, osteoblastoma, or extradural 

metastatic disease [1,2,3]. Symptomatic anterior cervicomedullary compression is rarely 

caused by calcium pyrophosphate dihydrate (CPPD) deposition.  

   CPPD deposition is not a rare condition among the elderly and it probably increases 

with age and has been estimated to reach a rate of 45% within the population group 

aged 85 years and over [4]. CPPD commonly involves the joints of the extremities, 

especially the knee joints, but rarely the spine. Symptomatic involvement of the 

ligamentum flavum in the cervical and lumbar spine with resulting focal neurological 

deficits due to nerve root or spinal cord compression has been described in a number of 

case reports [5,6,7]. Several studies have demonstrated a high frequency of CPPD in the 

transverse ligament of the atlas in patients known to have pseudogout [8,9]. However, 

CPPD deposition may rarely cause neurologically symptomatic mass lesions in the 

cervicomedullary junction. To our knowledge, 16 cases have been reported in the 

English literature [10,11,12,13,14,15,16,17,18,19].  
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We report a rare case of massive CPPD deposition at craniocervical junction causing 

cervical myelopathy  

Case Report 

A 75-year-old male first presented with numbness of hands and feet persisting for a few 

months. He was admitted to our university hospital with a 2-month history of 

progressive weakness and paresthesias in the upper and lower limbs. He had no history 

of knee joint pain or inflammation of other joints.  

Physical examination showed multiple areas of tenderness overlying the occiput and 

the midline of the neck and restriction of neck motion. Neurological examination 

revealed diffuse weakness of upper and lower extremities, and glove and stocking type 

paresthesia. The deep tendon reflexes were hyper active with several beats of ankle 

clonus.  

Plain cervical radiograph showed a partially calcified large mass in the 

retro-odontoid area (Fig. 1). Sagittal T2-weighted magnetic resonance (MR) imaging 

showed a heterogeneously intense mass with significant extradural compression (Fig. 

2-A).T1-weighted MR imaging revealed an isointense mass with peripheral 

enhancement after administration of contrast medium (Fig. 2-B, C). Axial MR imaging 

showed that the spinal cord compression was greater on the right side than on the left 
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side (Fig. 3-A, B). Computed tomographic (CT) myelography showed a linear calcified 

retro-odontoid mass causing marked compression of the spinal cord (Fig. 4). 

The mass was removed via a posterolateral approach. C-1 laminectomy and upper 

partial hemilaminectomy of C2 was performed. After the dura was retracted gently on 

the right side, a firm yellowish mass with a heterogeneous consistency was removed 

piece by piece. Histological examination revealed rhomboid or rectangular crystals 

consistent with calcium pyrophosphate dehydrate deposition in fibrocartilage tissue (Fig. 

5). Polarized light microscopy demonstrated rhomboid positively birefringent crystals 

consistent with CPPD.   

    After surgery the patient was immobilized in a Philadelphia collar. He reported 

gradual improvement of neurologic function and at the last visit to our clinic one half 

year after surgery, he could use chopsticks and walk without aid. The only persisting 

symptom was numbness of the hands. Postoperative MR imaging showed the 

decompression of the upper cervical cord. 

Discussion 

Tumours at the craniocervical junction are uncommon and difficult to diagnose 

clinically. The tumours most often encountered are usually neoplasms; meningiomas 

when bone erosion is absent, and neurofibromas, chordomas and metastases when bone 
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erosion or destruction is present [20,21]. Many non-neoplastic mass lesions also have 

been reported. These have included rheumatoid arthritis, synovial cyst, ossifying 

posterior longitudinal ligament, and CPPD deposition disease. CPPD deposition disease 

involving the spine has been increasingly reported in the literature. A study by 

Markiewitz et al [22] demonstrated axial involvement in 33% of patients with CPPD 

deposition disease, with 87% of these being in the lumbar spine. Despite this high 

incidence of lumbar spine involvement, symptomatic lumbar disease is very rare with 

only a few reported cases [23]. With respect to the cervical spine, symptomatic crystal 

accumulation in the ligamentum flavum causing myelopathy has been reported [5,6,7]. 

Involvement of the transverse ligament of the atlas by pseudogout was demonstrated 

first by Dirheimer et al [8] in a report of 27 patients with peudogout and no neurologic 

symptoms. Calcifications in the syndesmoid-odontoid region were found in 12 of these 

cases (44%). In a similar study, Constantin et al [9] found that 14 of 21 neurologically 

asymptomatic patients had demonstrable calcification of the transverse ligament (66%). 

These two reports suggested a high incidence of involvement of the transverse ligament 

of the atlas. However, involvement of the craniocervical junction is rarely symptomatic. 

To our knowledge, only 16 neurologically symptomatic cases have been reported in the 

English literature [10,11,12,13,14,15,16,17,18,19]. 
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   Signs and symptoms of CPPD deposition disease involving the cervical spine 

include neck pain, stiffness, and myelopathy. CT typically shows speckled calcification 

within the transverse ligament of the atlas or retro-odontoid mass. These lesions are 

typically isointense to neural tissue on T1-weighted MR images and of mixed intensity 

on T2-weighted images, and demonstrate peripheral enhancement with gadolinium [14], 

as shown in this case. Considering the relatively frequent occurrence of CPPD 

deposition disease, particularly in the elderly population, a preoperative differential 

diagnosis of periodontoid CPPD deposition should be considered, if CT studies 

demonstrate small areas of calcification within the retroodontoid mass. 

   The pathologic diagnosis was based on polarized light examination of tissue 

obtained by surgery. It seems obvious that the most direct and least expensive means of 

diagnosis is demonstration of positively birefringent crystals by simple examination, 

under polarized lenses with a red compensator, of the surgical specimen to distinguish 

other types of mineral deposition disease [16]. 

   The pathophysiology of CPPD crystal deposition in the articular joint and ligaments 

is still unknown. It has been postulated that mechanical trauma to the joint cartilage or 

the ligaments is the initial event that leads to formation of these crystals [14]. Several 

factors, such as age, heredity, and various metabolic imbalances may predispose to 
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CPPD crystal formation. In the present case, a patient with degenerative disease of the 

cervical spine developed a partial tear of the transverse ligament of the atlas, and a cycle 

of attempted repair and mass formation might have ensued, because the patient had 

neither metabolic imbalance nor hereditary CPPD deposition disease.  

Calcium pyrophosphate dihydrate deposition disease is a rare cause of large, 

symptomatic mass lesions in the periodontoid location of elderly people. A preoperative 

differential diagnosis of periodontoid CPPD deposition disease should be considered, 

particularly if CT studies demonstrate small areas of calcification within the 

retroodontoid mass. Histologically, the disease is characterized by the deposition of 

birefringent rhomboid crystals, which can be seen using light microscopy when 

examining untreated frozen tissue sections or gently processed hematoxylin and 

eosin-stained sections. Decalcification procedures, commonly employed when 

sectioning bone or cartilaginous specimens, may wash out the crystals and thus obviate 

a correct histological diagnosis [14]. Therefore, the tissue should be fixed in 70% 

ethanol so that water-soluble crystals do not dissolve in formalin. It is recommended 

that the pathologist should be informed of the preoperative diagnosis so that the surgical 

specimen is handled appropriately to reveal the diagnostic birefringent rhomboid CPPD 

crystals.  



                                                               8 

References 

1. Gantz BJ, Redleaf MI, Menezes AH. Management of clivius and parasellar 

space neoplasms. In Jackler RK, Brackmann DE eds. Neuro-otology. St Louis: Mosby, 

1999:1101-25. 

2. Menezes AH. Congenital and acquired abnormalities of the craniovertebral 

junction (children and adults). In Youmans J ed. Neurological Surgery. Philadelphia: 

W.B.Saunders, 1995:1035-89. 

3. Menezes AH. Rheumatological disorders. In Menezes AH, Sonntag V eds. 

Principles of Spinal Surgery. New York: McGraw-Hill, 1996:705-22. 

4. Ryan LM, McCarty DJ. Calcium pyrophosphate crystal deposition disease; 

pseudgout; articular chondrocalcinosis. In McCarty DJ ed. Arthritis and Allied 

Condition. A Textbook of Rheumatology. Philadelphia: Lea & Febiger, 1985:1515-46. 

5. Kawano N, Matsuno T, Miyazawa S, et al. Calcium pyrophosphate dihydrate 

crystal deposition disease in the cervical ligamentum flavum. J Neurosurg 

1988;68:613-20. 

6. Imai S, Hukuda S. Cervical radiculomyelopathy due to deposition of calcium 

pyrophosphate dihydrate crystal in the ligamentum flavum: historical and histological 

evaluation of attendant inflammtion. J Spinal Disord 1994;7:513-7. 



                                                               9 

7. Salcman M, Khan A, Symonds DA. Calcium pyrophosphate arthropathy of the 

spine: case report and review of the literature. Neurosurgery 1994;34:915-8. 

8. Dirheimer Y, Bensimon C, Christmann D, et al. Syndesmo-odontoid joint and 

calcium pyrophosphate dihydrate deposition disease (CPPD). Neuroradiology 

1983;25:319-21. 

9. Constantin A, Marin F, Fedele M, et al. Calcification of the transverse ligament 

of the atlas in chondrocalcinosis: computed tomography study. Ann Rheum Dis 

1996;55:137-9. 

10. El-Khoury GY, Tozzi JE, Clark CR, et al. Massive calcium pyrophosphate 

crystal deposition at the craniovertebral junction. AJR Am J Roentgenol 

1985;145:777-8. 

11. Ciricillo SF, Weinstein PR. Foramen magnum syndrome from pseudogout of 

the atlanto-occipital ligament. Case report. J Neurosurg 1989;71:141-3. 

12. Wells CR, Morgello S, DiCarlo E. Cervical myelopathy due to calcium 

pyrophosphate dihydrate deposition disease. J Neurol Neurosurg Psychiatry 

1991;54:658-9. 

13. Ishida T, Dorfman HD, Bullough PG. Tophaceous pseudogout (tumoral calcium 

pyrophosphate dihydrate crystal deposition disease). Hum Pathol 1995;26:587-93. 



                                                               10 

14. Zunkeler B, Schelper R, Menezes AH. Periodontoid calcium pyrophosphate 

dihydrate deposition disease: "pseudogout" mass lesions of the craniocervical junction. 

J Neurosurg 1996;85:803-9. 

15. Kusma BB, Goodman JM, Renkens KL. Cervical myelopathy secondary to 

calcium pyrophosphate crystal deposition in the alar ligament. Surg Neurol 

1997;47:498-9. 

16. Fye KH, Weinstein PR, Donald F. Compressive cervical myelopathy due to 

calcium pyrophosphate dihydrate deposition disease: report of a case and review of the 

literature. Arch Intern Med 1999;159:189-93. 

17. Hasegawa H, Nakajima Y, Mabuchi E, et al. Retro-odontoid massive calcium 

pyrophosphate crystal deposition--case report. Neurol Med Chir (Tokyo) 

2000;40:387-90. 

18. Assaker R, Louis E, Boutry N, et al. Foramen magnum syndrome secondary to 

calcium pyrophosphate crystal deposition in the transverse ligament of the atlas. Spine 

2001;26:1396-400. 

19. Griesdale DE, Jr., Boyd M, Sahjpaul RL. Pseudogout of the transverse atlantal 

ligament: an unusual cause of cervical myelopathy. Can J Neurol Sci 2004;31:273-5. 

20. Meyer FB, Ebersold MJ, Reese DF. Benign tumours of the foramen magnum. J 



                                                               11 

Neurosurg 1984;61:136-42. 

21. Harkey HL, Crockard HA. Spinal meningioma: clinical features. In Al Mefty O 

ed. Meningiomas. New York: Raven Press, 1991:563-71. 

22. Markiewitz AD, Boumphrey FR, Bauer TW, et al. Calcium pyrophosphate 

dihydrate crystal deposition disease as a cause of lumbar canal stenosis. Spine 

1996;21:506-11. 

23. Fujishiro T, Nabeshima Y, Yasui S, et al. Pseudogout attack of the lumbar facet 

joint: a case report. Spine 2002;27:E396-8. 

 



                                                               12 

Figure legends 

Figure 1. Plain cervical radiograph showing a partially calcified large mass in the 

retro-odontoid area (arrows). 

Figure 2. Sagittal magnetic resonance (MR) images. T2-weighted MR imaging 

showing the mass with heterogeneous intensity with significant extradural compression 

(A).T1-weighted MR imaging showing an isointense mass without enhancement (B) 

and peripheral enhancement after administration of contrast medium (C).  

Figure 3. Axial magnetic resonance (MR) images showing the spinal cord 

compression was greater on the right side than on the left side. T2-weighted MR 

imaging (A) and T1-weighted MR imaging (B). 

 Figure 4. Computed tomographic (CT) myelography showing a linear calcified 

retro-odontoid mass causing marked compression of the spinal cord. 

Figure 5. Photomicrograph of the surgical specimen revealing rhomboid or 

rectangular crystals consistent with calcium pyrophosphate dehydrate deposition in 

fibrocartilage tissue 
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