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, Abstract—Background: Patients with crowned dens
syndrome (CDS), which is pseudogout of the atlantoaxial
junction induced by ‘‘crown-like’’ calcifications around the
dens, present with symptoms of severe neck pain, rigidity,
and high fever. CDS patients are often misdiagnosed as hav-
ing meningitis or polymyalgia rheumatica, leading to poten-
tially unnecessary invasive procedures for diagnosis and
treatment. Case Report: We report 3 patients with CDS
who had characteristic findings on computed tomography
(CT), all of whom quickly recovered with nonsteroidal anti-
inflammatory drug (NSAID) administration. In addition, we
reviewed 72 published cases, including our patients. CDS
typically occurs in elderly people (mean age 71.4 years).
Common symptoms include neck pain (100%), neck rigidity
(98%), and fever (80.4%), and most show elevated inflam-
matory markers (88.3%) on serum laboratory tests. Neck
pain on rotation is a characteristic and helpful symptom in
the diagnosis. The most useful modality is CT (97.1%),
showing linear calcium deposits around the dens, mostly in
the transverse ligament of atlas (TLA). CT number is espe-
cially helpful to distinguish a normal TLA (35–110 HU)
from a calcified one (202–258 HU) in our cases. The most
effective treatment is NSAID administration (85%), which
usually leads to marked resolution of symptoms within
days or weeks. Why Should an Emergency Physician Be
Aware of This?: Due to acute and severe symptoms, CDS pa-
tients often present to an emergency department. To avoid

unnecessary invasive procedures for diagnosis and
treatment, CDS should be considered in the differential
diagnosis of febrile neck pain. � 2015 Elsevier Inc.
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INTRODUCTION

Neck pain is a common reason for presentation to an
emergency department (ED) and is experienced by up
to 71% of people in their lifetimes (1). Crowned dens
syndrome (CDS) is a rare cause of neck pain with fever
due to pseudogout of the atlantoaxial junction induced
by ‘‘crown-like’’ calcifications around the dens (2).
Because the symptoms mimic meningitis, temporal
arteritis, or polymyalgia rheumatica (PMR), many
CDS patients have invasive procedures for diagnosis
(lumbar puncture, temporal artery biopsy) and unneces-
sary treatments (antibiotics, steroids) (3–5). We report
three cases of CDS with characteristic findings on
computed tomography (CT), all of which quickly
recovered with nonsteroidal antiinflammatory drug
(NSAID) administration.

RECEIVED: 14 October 2014; FINAL SUBMISSION RECEIVED: 14 January 2015;
ACCEPTED: 17 February 2015

e9

The Journal of Emergency Medicine, Vol. 49, No. 1, pp. e9–e13, 2015
Copyright � 2015 Elsevier Inc.

Printed in the USA. All rights reserved
0736-4679/$ - see front matter

http://dx.doi.org/10.1016/j.jemermed.2015.02.005

Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_surname
Delta:1_given name
http://crossmark.crossref.org/dialog/?doi=10.1016/j.jemermed.2015.02.005&domain=pdf
http://dx.doi.org/10.1016/j.jemermed.2015.02.005


CASE REPORT

Case 1

A 93-year-old woman presented to our ED with a 2-day
history of high fever and severe neck pain radiating to
the right shoulder. She presented 1 week previously to
her primary care physician with pharyngalgia and a
mild fever, and was treated with antibiotics without
improvement. In our department, she had a fever
(37.7�C) and severe neck rigidity. Laboratory findings
showed an elevated C-reactive protein (CRP, 1.37 mg/
dL; normal below 0.2). Our initial diagnosis was infec-
tious meningitis, but cervical CT revealed linear calcifi-
cations around the dens (Figure 1), suggestive of CDS.

We treated her with a suppository of diclofenac 25mg, re-
sulting in marked resolution of her neck pain and rigidity
within 1 h.

Case 2

An 83-year-old woman presented with a 1-week history
of pharyngalgia and a 2-day history of fever and neck
pain. On examination, she had a high fever (38.5�C)
and neck rigidity. Laboratory findings showed elevated
CRP (16.49 mg/dL), and CT revealed linear calcifications
posterior to the dens (Figure 2), resulting in a diagnosis of
CDS. Administration of oral loxoprofen 60 mg led to res-
olution of her symptoms within 3 days.

Figure 1. (Case 1) Computed tomography (CT) images of a 93-year-old woman with crowned dens syndrome (window level, 30
HU; window width, 250 HU). (A) Sagittal CT image showing calcifications in the transverse ligament of atlas (TLA). (B) Magnified
view of the small square in (A). Image showing calcifications in the TLA (arrow). (C) Axial CT image showing calcifications sur-
rounding the odontoid process (arrow). CT calcifications measure 256 HU (region of interest area: 1.8 mm2).

Figure 2. (Case 2) Computed tomography (CT) images of an 83-year-old woman with crowned dens syndrome (window level, 30
HU; window width, 250 HU). (A) Sagittal CT image showing calcifications in the transverse ligament of atlas. (B) Axial CT image
showing calcifications surrounding the odontoid process (arrow). CT calcifications measure 258 HU (region of interest area:
1.8 mm2).
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