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Abstract

Crowned dens syndrome (CDS) is a rare clinical entity characterized 
by acute neck pain due to calcification around the odontoid process 
of the axis in “crown-like” configuration. The disease can cause neu-
rological symptoms, due to spinal cord compression but also it may 
lead to chronic neck pain or be asymptomatic. We present a case of a 
73-year-old patient who, after a fall of a height of approximately 2 m, 
sustained a cervical spine injury and his clinical examination revealed 
an incomplete quadriplegia. Surprisingly, the only finding after the 
diagnostic imaging, including radiographs, CT scan and MRI, was 
periodontoid calcification, indicative of CDS. After a few days of 
hospital admission, a full neurological recovery was spontaneously 
achieved and the patient, after a 6-week use of cervical orthosis, was 
free of pain. We perform a brief review of the literature to shed light 
onto this rare clinical entity.
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Introduction

Crowned dens syndrome (CDS), also known as acute pseudog-
out of the cervical spine, characterized by calcifications around 
the odontoid process of the axis in a “crown-like” configura-
tion, was initially described in 1985 as a cause of acute neck 
pain [1]. The syndrome may also be accompanied by neck 
stiffness, fever, raise of inflammatory indices, chronic neck 
pain, spinal cord compression or be asymptomatic [2-4]. As 
the plain radiographs are often clear [5], CT scan is consid-
ered as the “cornerstone” for the diagnosis of syndrome [6], 
which is usually treated with non-steroid anti-inflammatory 

drugs, colchicine and corticosteroids [1-4, 7-9]. We present a 
case of a 73-year-old patient who was diagnosed with this rare 
syndrome, after a fall of a height of approximately 2 m and 
cervical spine injury. We also perform a brief review of the 
literature to shed light onto this rare clinical entity.

Case Report

A 73-year-old man sustained a cervical spine injury after a fall 
of approximately 2 m height. The patient was transported to 
the local hospital, where the clinical examination showed that 
he suffered from moderate neck pain with slight disturbance 
of cervical spine mobility. Neurologically, he was diagnosed 
with incomplete tetraplegia and was found to have 3/5 strength 
in his upper extremities, 2/5 strength in his lower extremities, 
normal sensation and reflexes, normal bladder and bowel func-
tion. Plain X-rays of the cervical spine could not clarify the 
cause of the patient’s neurological status (Fig. 1). The patient 
had been operated 12 years before due to larynx cancer and 
had a tracheal tube since then. He did not suffer from any other 
significant comorbidities and had not sustained other injuries 
from his fall. His Glasgow coma scale was 15/15.

He was transferred to a tertiary spine center for further 
investigation. A CT scan of the cervical spine was performed, 
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Figure 1. Plain radiographs of the cervical spine revealed only arthritic 
changes, consistent with the patient’s age. 
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which was negative for fracture or dislocation, but, on the 
other hand, revealed a periodontoid calcification, indicative of 
CDS (Fig. 2). The patient denied any previous symptoms of 
neck pain, stiffness or neurological compromise. His MRI did 
not show any damage to the spinal cord or soft tissues. He had 
no fever but his WBC count and CRP were slightly elevated. 
Since he was admitted to hospital, course of corticosteroids 
and non-steroid anti-inflammatory medications (NSAIDs) was 
started and he began to improve neurologically. After a few 
days he was dismissed with the instruction to use a cervical 
orthosis for 6 weeks and take common analgesics occasion-
ally. At his follow-up, he was completely clear of signs and 
symptoms, so the cervical orthosis was discarded. Since then, 
4 years after his accident, he has not complained for recurrent 
pain or functional impairment of his cervical spine.

Discussion

CDS was first described in 1985 by Bouvet et al, who rec-
ognized it as a clinical condition characterized by acute neck 
pain, accompanied by calcification around the dens of C2, due 
to the deposition of crystals of hydroxyapatite or calcium py-
rophosphate [1]. The syndrome is more common in the elderly, 
particularly women after the age of 60 [6]. Its clinical presenta-
tion includes acute neck pain with concomitant neck stiffness 
and possibly fever, while the inflammatory markers are often 
elevated [2, 3]. It may be found in up to 5% of adults over the 
age of 70 who present to hospital due to neck pain [5]. The 
syndrome may not often give clinical manifestations, or may 
cause chronic neck pain or even spinal cord compression [2-4]. 
Also, it has been reported that calcium pyrophosphate dihy-
drate crystal deposition in and around atlantoaxial joint may 
cause fractures of the odontoid process [10].

The differential diagnosis of the syndrome includes main-
ly meningitis, polymyalgia rheumatica, diskitis, tumor, abscess 
and giant cell arteritis [11]. Interestingly, the majority of pa-
tients with CDS have suffered from symptoms of pseudogout 
in other joints [5, 12], a fact that supports that most commonly 
the syndrome is caused by calcium pyrophosphate deposition 
disease [11]. The etiology of this deposition is unknown, but it 
seems to be associated with increased levels of pyrophosphate 

in joints due to increased breakdown of adenosine triphos-
phate, while also genetic factors (gene ANKH) seem to be 
involved [8]. However, other authors presented case series in 
which there is no correlation of CDS and crystal deposition in 
other joints [13]. In CDS, periodontoid calcification, which is 
the principal finding in diagnostic imaging, is believed to be 
caused by deposition of crystals in the fibers of transverse liga-
ment of the atlas [1]. Nevertheless, there have been reported 
cases where such calcifications are noted in patients with neck 
pain that suffered from systemic diseases, such as seronega-
tive spondyloarthropathy, systemic sclerosis and rheumatoid 
arthritis [14]. Furthermore, high calcium levels in the blood, as 
in hemochromatosis and hyperparathyroidism, are thought to 
predispose to the syndrome [15].

The gold standard for the diagnosis of the CDS is CT scan 
[6], because usually plain radiographs fail to highlight the peri-
odontoid calcifications [5]. The CT findings persist for about 3 
months after the relief of symptoms of the syndrome [6].

The prognosis of CDS is generally considered as good, but 
in the literature there is lack of long-term studies of the natu-
ral history of the disease and is unknown whether the patient 
experiences neurologic impairment more frequently with the 
progress of time [11].

The treatment principally includes the use of NSAIDs and 
colchicine, which usually leads to a rapid clinical recovery [1-
4, 7, 8], although in some cases NSAIDs did not cause clini-
cal improvement and, on the other hand, corticosteroids were 
proven effective [7, 9]. In the literature there are cases where 
spinal cord compression, atlantoaxial instability and myelopa-
thy due to periodontoid calcium pyrophosphate deposits were 
treated by cervical decompression [8, 16, 17].

Our case is characterized by the fact that the patient pre-
sented an incomplete quadriplegia after a cervical spine in-
jury, but the only finding after the diagnostic imaging was a 
periodontoid calcification, indicative of CDS. In the literature, 
we found only one case report, in which this syndrome led to 
quadriplegia (after clivus destruction) and the patient sustained 
a posterior surgical decompression and spinal fusion, without, 
nevertheless, neurological recovery [15]. Up to date, it is not 
clear if CDS, which was diagnosed incidentally during the 
investigation of cervical spine trauma, is associated with the 
neurological status of the patient.

Figure 2. Coronal (left) and axial (right) CT scan of the patient’s cervical spine, demonstrating calcification posterolateral to the 
dens, culminating in a crown-like configuration. 
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Conclusion

CDS is a clinical entity that includes neck pain with possi-
ble stiffness, fever and raise of inflammatory markers [2, 3], 
but it may also be asymptomatic or accompanied by spinal 
cord compression [2-4]. Our patient’s temporary incomplete 
quadriplegia, not explained by the investigation that was per-
formed, in combination with the incidental finding of CDS, 
compose an interesting case, characterized by its rarity and dif-
ficulty in interpretation.
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