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Crowned Dens Syndrome (CDS) is the leading cause of acute neck pain and a major cause of reduced neck mobility. The diagnosis of CDS is challenging as clinicians currently have limited awareness of the symptoms of the disease. In this article, we report a case of odontoid syndrome as a reference for the diagnosis and treatment of CDS.
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INTRODUCTION

Crowned dens syndrome (CDS) refers to the findings of a crown-like odontoid in radiographic images (1). The typical clinical manifestations of CDS include acute neck pain accompanied by stiffness and limited mobility, fever and increased erythrocyte sedimentation rate (ESR) and/or C-reactive protein (CRP) levels. Imaging indicates that high-density, irregular calcium deposits of varying dimensions are formed around the odontoid process but mostly on the posterior surface of the odontoid process (2). Acute neck pain may be associated with the deposition of hydroxyapatite or calcium dicalcium pyrophosphate crystals in the ligaments around the odontoid. In imaging, the deposited crystals produce a crown or halo-like feature around the odontoid process (3). In this study, we report a case of CDS that can help to improve clinical understanding of the condition.

A 73 year-old female presented with head and neck pain that occurred during sitting (at ~9:00 on January 3rd, 2019). The pain was persistent and severe but tolerable. The pain increased significantly when the patient turned her head and was accompanied by neck stiffness. The patient did not report difficulties when speaking, numbness, chills, fever, abnormal bowel movements, breathing difficulties or reduced vision. The patient thought that the condition was due to cervical spondylosis and received “massage and topical plaster” treatment in the clinic but the symptoms did not improve significantly. The patient began to experience persistent pain in the scalp on both sides of the temporal roof. The patient sought diagnosis and treatment and was admitted to our hospital and clinic diagnosed with head and neck pain.

The patient had a 20-year history of type 2 diabetes (T2DM) and was using biosynthetic human insulin injections to control her blood glucose levels, however, the levels were not regularly monitored. Four years earlier, the patient was diagnosed with coronary atherosclerotic heart disease and subsequently received a stent. Postoperatively, the patient was prescribed aspirin (0.1 g qd) and clopidogrel (75 mg qd) to prevent platelet aggregation which was stopped after 1 year. The patient claimed to have no history of smoking, drinking, or any genetic diseases. She was admitted to hospital for physical examination and had a body temperature of 36.5°C, a pulse of 80 beats/min, a respiratory rate of 20 breaths/min and blood pressure of 120/77 mm/hg. Cardiopulmonary abdominal examination showed no apparent abnormalities. The patient was conscious and had no obvious facial and tongue paralysis but had restricted neck turning and tenderness in the back of the neck. The muscle strength of the limbs was grade five and muscular tension was normal. The somatosensory examination was normal and bilateral pathological signs and meningeal irritation signs were negative. The pain visual analog score was seven points. Cervical spondylosis was suspected and a cervical X-ray showed that the atlantoaxial joint space was wide on the left side and narrow on the right side (Figure 1A). The cervical vertebra CT three-dimensional (3D CT) images showed high-density shadows of the atlantoaxial joint in the coronal, transverse sections (Figures 1B,C) and median sagittal sections suggesting linear calcification (Figure 1D). Cervical MRI indicated C3/4, C4/5, C5/6 and C6/7 disc herniation, corresponding to spinal dural sac compression and spinal canal stenosis (Figures 1E,F). The patient's erythrocyte sedimentation rate was 43 mm/h (0–20 mm/h), the WBC was 9.8 × 109/l (0–10 × 109/l) and the hs-CRP level was 56 mg/l (0.5–10 mg/l). These findings were consistentwith Crowned Dens Syndrome (CDS). After 1-week of neck rest fixation and non-steroidal anti-inflammatory drug (NSAID) administration, the patient's symptomsimproved and no pain was observed during outpatient follow-up after 2 weeks. The erythrocyte sedimentation rates also returnedto normal.
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FIGURE 1. (A) The X-slice. (B) CT coronal section: crown sign. (C) CT transverse position: ring high. (D) CT Median sagittal section: linear calcification. (E) MRI T1 phase. (F) MRI T2 phase.




DISCUSSION

Currently, the number of cases of CDS reported in China and around the world is low (4, 5). Matsumura and colleagues (6) reported a single case in the New England Journal of Medicine, whilst Kuriyama and coworkers (7) reported a case in the Canadian Medical Journal. CDS is not uncommon but is often misdiagnosed or ignored due to a lack of knowledge about the disease. Statistics suggest that CDS is a major cause of acute neck pain with limited mobility that accounts for 2% of acute neck pain cases (8). This may be partly due to the variable presentation of CDS as demonstrated in our cases.

Regarding the pathogenesis of CDS, calcium crystals are deposited in the soft tissue around the odontoid leading to ossification of the posterior longitudinal ligaments of the cervical spine. The main cause of CDS is crystal deposition disease, including calcium hydroxyapatite and calcium pyrophosphate deposition diseases. Studies have shown that 51% (29/51) of the patients with calcification around the dentate process have CPPD deposition and 80% of cruciate ligament calcification is related to the deposition of CPPD crystals (9). CPPD is often deposited around the C1-C2 joints involving the odontoid process and surrounding ligaments amongst which calcifications of the cruciate ligament, ligament flavum, and transverse ligament of the atlas are more common. CPPD crystal deposition can cause focal aseptic inflammation to stimulate C1 or C2 nerve roots that in turn can cause pain when the neck is rotated (10–12). However, the reason why CPPD is deposited is not yet clear. It may be related to increased pyrophosphate levels in the joints caused by the increased decomposition of adenosine triphosphate and genetic factors (ANKH genes) (13).

Hydroxyapatite (HA) is the main component of human bone tissue. Studies have found that HA crystal deposits can trigger CDS but it is rare and only affects middle-aged women. The imaging findings of HA are similar to those of CPPD but the difference is that HA is often deposited on the anterior cervical muscle tendons or intervertebral disks, whereas CPPD is often deposited on the intervertebral disks, cervical ligamentum flavum, intervertebral joints, or transverse ligaments (14, 15). At present, most clinical case reports show that the probability of CDS in CPPD disease is higher than that in HA crystal deposition disease (16).

The incidence of CDS is significantly related to age and gender. In a retrospective study involving more than 2,000 patients with acute neck pain, 60% of CDS were elderly female patients (8). Neck CT scans in 554 outpatients found that 88 patients were confirmed to have CDS. Among these patients, the incidence of CDS was higher in women and increased significantly with age (17). Oka et al. studied 72 cases of CDS patients and found that CDS usually occurs in the elderly with an average age of 71.4 years and female patients accounting for 60% of cases (18). Also, genetic factors, trauma, inflammation and the existence of many diseases can affect the development of the course of CDS (16, 19).

The current diagnostic criteria for CDS are (20); (1) A history of acute neck pain and limited cervical activity, (2) Laboratory tests showing elevated inflammatory markers such as erythrocyte sedimentation rate, C-reactive protein and white blood cell ratios. Studies have shown that most patients with CDS have elevated inflammatory markers in serum laboratory tests with a detection rate of 88.3%. Around one-third of CDS cases have a fever and elevated ESR. Most patients can have elevated CRP and WB which can return to normal after routine anti-inflammatory treatments, (3) Deposition of calcium salts around the odontoid in cervical CT scans. Computed tomography CT scans of C1-C2 segments of the neck revealed that calcification deposits around the odontoid process are the “gold standard” for clinical diagnosis with a diagnosis rate of 97.1%. However, long-term follow-up of computed tomography CT scans has shown that the imaging manifestations of CDS may gradually disappear due to the absorption of calcifications. Also, the diagnostic function of X-rays and MRI in CDS is lower than that CT, and (4) Exclusion of other diseases that result in similar symptoms.

The treatment of CDS is relatively simple and includes NSAIDs or more effective short-course corticosteroids. The optimal treatment involves combined drug therapy that is effective but long-term use is not advised due to the possibility of side effects. However, Uh et al. found that some CDS patients have incomplete pain relief after using NSAIDs and glucocorticoids yet these can be alleviated by corticosteroid injections in C1-C2 lesions. These findings suggest that NSAIDS and corticosteroids cannot completely resolve CDS pain symptoms (11). Knier et al. found that for intractable CDS cases, colchicine can be used but it is less frequently used compared to glucocorticoids and NSAIDs and has a longer treatment course. It can be used when the other drugs are ineffective.

In summary, CDS is not uncommon in the clinic. However, due to an insufficient understanding at the primary level, diagnosis is often inaccurate and treatment is delayed. In the future, patients with acute neck pain and elevated inflammatory indices should be considered for CDS and CT scans of the cervical spine should be performed to improve the diagnosis of CDS.



ETHICS STATEMENT

Written informed consent was obtained from the individual for the publication of any potentially identifiable images or data included in this article.



AUTHOR CONTRIBUTIONS

All authors listed have made a substantial, direct, and intellectual contribution to the work and approved it for publication.



REFERENCES

 1. Kenny G, MacMahon P, Dempsey P. The need for computed tomography imaging to differentiate the crowned dens syndrome from vertebral osteomyelitis. Scand J Rheumatol. (2020) 49:249–50. doi: 10.1080/03009742.2020.1719542

 2. McCarron EP, Wilson J, Galkin S. Crowned dens syndrome: an easily overlooked cause of fever and neck stiffness. QJM. (2020) 113:52–3. doi: 10.1093/qjmed/hcz240

 3. Cox Tobias H, Gentle Sarah V, Rees David HE. Crowned dens syndrome; a diagnostic thorn. Rheumatology. (2020) 59:694. doi: 10.1093/rheumatology/kez339

 4. Wang Q, Fan SW, Huang Y. A case report of crowned dens syndrome. Chin J Orthop. (2013) 33:677–9.

 5. Li YC, Rao WP, Liu H. A case of crowned dens syndrome. NMJ. (2018) 98:3039.

 6. Matsumura M, Hara S. Images in clinical medicine. Crowned dens syndrome. N Engl J Med. (2012) 367:e34. doi: 10.1056/NEJMicm1100764

 7. Kuriyama A. Crowned dens syndrome. CMAJ. (2014) 186:293. doi: 10.1503/cmaj.122147

 8. Goto S, Umehara J, Aizawa T, Kokubun S, Goto S, Umehara J, et al. Crowned Dens syndrome. J Bone Joint Surg Am. (2007) 89:2732–6. doi: 10.2106/JBJS.F.01322

 9. Koyfman A, Yaffe D. Crowned dens syndrome. A case report. Neuroradiol J. (2014) 27:495–7. doi: 10.15274/NRJ-2014-10056

 10. Ojemolon PE, Edigin E, Annapureddy N, Manadan A. A case of acute neck pain: the crowned dens syndrome. Cureus. (2020) 12: e9555. doi: 10.7759/cureus.9555

 11. Uh M, Dewar C, Spouge D, Blocka K. Crowned dens syndrome: a rare cause of acute neck pain. Clin Rheumatol. (2013) 32:711–4. doi: 10.1007/s10067-013-2179-5

 12. Salaffi F, Carotti M, Guglielmi G, Passarini G, Grassi W. The crowned dens syndrome as a cause of neck pain: clinical and computed tomography study in patients with calcium pyrophosphate dihydrate deposition disease. Clin Exp Rheumatol. (2008) 26:1040–6. doi: 10.1007/BF03022034

 13. Vasileios S, Nikolaou D. Crowned dens syndrome incidentally diagnosed after of cervical spine injury with incomplete quadriplegia: A case report and review of the literature. J Med Cases. (2015) 6:167–9. doi: 10.14740/jmc1837e

 14. Scutellari PN, Galeotti R, Leprotti S, Ridoli M, Franciosi R, Antinolfi. The crowned dens syndrome. Evaluation with CT imaging. Radiol Med. (2007) 112:195–207. doi: 10.1007/s11547-007-0135-7

 15. Bouvet JP, le Parc JM, Michalski B, Benlahrache C, Auquier L. Acute neck pain due to calcifications surrounding the odontoid process: the crowned denssyndrome. Arthritis Rheum. (1985) 28:1417–20. doi: 10.1002/art.1780281215

 16. Malca SA, Roche PH, Pellet W, Combalbert A. Crowned dens syndrome: a manifestation of hydroxy apatite rheumatism. Acta Neurochir. (1995) 135:126–30. doi: 10.1007/BF02187755

 17. Sano M, Yamashita S, Aiba T. The prevalence of calcification around odontoid process and the incidence of crowned dens syndrome in the neurosurgical ward: a single institution's analysis. Mod Rheumatol. (2018) 28:182–7. doi: 10.1080/14397595.2017.1316461

 18. Oka A, Okazaki K, Takeno A, Kumanomido S, Kusunoki R, Sato S, et al. Crowned dens syndrome: report of three cases and a review of the literature. J Emerg Med. (2015) 49:e9–e13. doi: 10.1016/j.jemermed.2015.02.005

 19. Awisat A, Rosner I, Rimar D, Rozenbaum M, Boulman N, Kaly L, et al. Crowned dens syndrome, yet another rheumatic disease imposter. Clin Rheumatol. (2020) 39:571–4. doi: 10.1007/s10067-019-04822-9

 20. Koda R, Tsuchida Y, Yoshizawa K, Suzuki K, Kasai A, Takeda T, et al. Crowned dens syndrome as an initial manifestation of crystalline deposition disease. Intern Med. (2015) 54:2405–8. doi: 10.2169/internalmedicine.54.4571

Conflict of Interest: The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.

Publisher's Note: All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.

Copyright © 2022 Huang, Xu and He. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.



OPS/xhtml/Nav.xhtml




Contents





		Cover



		Crowned Dens Syndrome: A Case Report and Literature Review



		Introduction



		Discussion



		Ethics Statement



		Author Contributions



		References

















OPS/images/cover.jpg
’ frontiers
in Medicine

Crowned Dens Syndrome: A Case
Report and Literature Review





OPS/images/fmed-08-528663-g001.gif









OPS/images/crossmark.jpg
©

2

i

|





OPS/images/logo.jpg
, frontiers
in Medicine





