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Abstract 

Crowned dens syndrome (CDS) is a rare form of pseudogout which causes acute neck pain due 

to calcium pyrophosphate dehydrate deposition surrounding the odontoid process, commonly 

causing neck pain with rigidity. While invasive procedures such as surgery are known to present 

a risk of acute pseudogout, reports of occurrence after endoscopic procedures are scarce. We 

report the case of a 75-year-old man who presented with sudden neck pain after endoscopic 

submucosal dissection (ESD) for gastric cancer. He could nod but could not rotate his head. 

Computed tomography showed calcifications surrounding the odontoid process consistent 

with CDS. Prolonged dietary restrictions and proton pump inhibitor use following the ESD pro-

cedure may have caused hypomagnesemia, a precipitating factor for CDS. We prescribed col-

chicine 1 mg/day and symptoms resolved completely in 3 days. This is the first report of CDS 

after ESD. CDS should be included in the differential diagnosis of neck pain after endoscopic 

procedures. © 2021 The Author(s) 

 Published by S. Karger AG, Basel 
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Introduction 

Pseudogout, first described by Kohn et al. [1] in 1962, refers to acute gout-like attacks of 
synovitis due to calcium pyrophosphate dehydrate (CPPD) crystals. Any site can be involved, 
although the knees and wrists are most commonly affected. Old age is the strongest risk factor, 
while other risks include prior joint damage, recent surgery, hemochromatosis, hyperpara-
thyroidism, hypomagnesemia, dehydration, and the use of diuretics [2]. Definite diagnosis re-
quires the visualization of CPPD crystals in synovial fluid but plain radiographs can detect 
sizeable CPPD deposits [2, 3]. 

Crowned dens syndrome (CDS) is a rare form of pseudogout which causes acute neck pain 
due to CPPD deposition surrounding the odontoid process [4]. While neck pain with rigidity 
accompanied by fever is the most common presentation, other associated symptoms include 
headache, shoulder pain, dizziness, and jaw claudication [5]. 

While invasive procedures such as surgery are known to present a risk of acute pseudo-
gout, reports of occurrence after endoscopic procedures are scarce [6–9]. Here we present the 
case of CDS which occurred after endoscopic submucosal dissection (ESD) for early gastric 
cancer. 

Case Report/Case Presentation 

A 75-year-old Japanese man presented with sudden neck pain. His medical history was 
only remarkable for duodenal bulb resection due to duodenal ulcer perforation over 30 years 
ago. He was an occasional drinker and had never smoked cigarettes. Three months before 
presenting with neck pain, 2 very similar gastric lesions were discovered on routine endos-
copy. One lesion was located on the anterior wall of the lower body and the other at the fundus 
of the stomach. Both were yellow with visible irregular vessels and only about 4–5 mm in di-
ameter (Fig. 1). Biopsy of the first revealed cell atypia suspicious of adenocarcinoma, while 
the second was negative for malignancy. ESD was performed for the first lesion without com-
plications and the patient was discharged 6 days after the procedure on oral proton pump 
inhibitors (PPIs), with instructions to maintain a soft foods diet for 2 weeks. The pathological 
diagnosis was gastric adenocarcinomas of the fundic gland type. 

Repeat biopsy of the second lesion on follow-up endoscopy 2 months later revealed ma-
lignant cells, with similar pathology as the first lesion. ESD for the second lesion was per-
formed 3 months after the first ESD. The post-procedural course was again uneventful. The 
patient was discharged 3 days after the ESD, again with PPIs and instructions to maintain a 
soft foods diet. 

Both ESDs were performed by the same endoscopist (T.O.) using the same endoscope 
(GIF-Q260J, Olympus Medical Systems, Tokyo, Japan). Midazolam and pethidine were used as 
sedation in both cases. Second-look endoscopies were performed the day after both proce-
dures, revealing no complications. Intravenous cefmetazole and omeprazole were given for 3 
days, after which esomeprazole was given orally. The same type and amount of hydration was 
given. Pathology in both procedures revealed en bloc resection of a gastric adenoma of the 
fundic gland type limited to the mucosal layer (T1a), with negative margins and no vascular 
or lymphatic invasion. Both times, the patient was discharged on oral PPIs and dietary re-
strictions. The only notable differences were location of the lesion within the stomach (lower 
body vs. fundus), length of hospital stay (7 days vs. 4 days), and procedure time (115 min vs. 
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36 min). The second ESD resulted in a shorter hospital stay only because the patient strongly 
requested early discharge for personal reasons. 

On day 6 after the second ESD, the patient woke up with severe neck pain and stiffness. 
He presented to our outpatient department on day 9 as his symptoms did not improve. He did 
not recall any triggering events and had no history of neck or joint pain, trauma, or peripheral 
neuropathy. The pain was a constant, tugging pain of moderate severity in the posterior cer-
vical area which was aggravated by movement. No other joints were affected. 

Vital signs were normal and his temperature was 37.0°C. While he kept his head com-
pletely still, he was otherwise in no apparent distress. The patient could nod but could not 
rotate his head even slightly. His neck also had poor passive range of motion. No neurological 
abnormalities were noted. Laboratory results were only significant for elevated C-reactive 
protein of 3.67 mg/dL. All electrolytes including magnesium (2.2 mg/dL) and parathyroid 
hormone were within the normal range. Rheumatoid factor and antinuclear antibodies were 
negative. Computed tomography (CT) of the cervical spine without contrast showed calcifica-
tions surrounding the odontoid process (Fig. 2). The patient was diagnosed with CDS. 

We prescribed colchicine 1 mg/day and symptoms resolved completely in 3 days. The 
patient was diagnosed within 2 h after presentation and was able to avoid admission. No re-
currence of CDS or pseudogout in other joints has been seen in 24 months of follow-up without 
prophylaxis. 

Discussion/Conclusion 

CDS is a rare form of acute pseudogout with CPPD deposition surrounding the odontoid 
process [4]. The differential diagnosis can be broad and a high index of suspicion is required 
for diagnosis. Initial diagnoses other than CDS are made in about half of the cases, including 
meningitis, polymyalgia rheumatica, giant cell arteritis, cervical spondylosis, and infective en-
docarditis [5, 10]. As the cervical spine cannot be aspirated, CT is used for diagnosis in almost 
all cases [5]. 

Known risk factors include old age, prior joint damage, recent surgery, hemochromatosis, 
hyperparathyroidism, hypomagnesemia, dehydration, and the use of diuretics [2]. While age 
was a definite risk factor in our case, we speculate that events surrounding the ESD also helped 
trigger CDS. Limiting fluid intake before and after the procedure causes dehydration, predis-
posing the patient to CPPD deposition. Hypomagnesemia may have also played a role. Intra-
venous maintenance fluids given after ESD did not contain magnesium and dietary intake was 
restricted. PPIs reduce intestinal magnesium absorption and can cause hypomagnesemia, par-
ticularly with long-term use [11]. While the serum magnesium level was within the normal 
range, it is well-established that serum levels do not accurately reflect the total body magne-
sium content as only 0.3% of the body’s magnesium is distributed to the serum [12]. Symp-
toms of magnesium deficiency can occur despite a normal serum magnesium level [13]. 

Our patient underwent 2 very similar gastric ESDs 3 months apart and only experienced 
CDS after the second ESD. Only the second ESD was preceded by an extended period of PPI 
use, enhancing the likelihood of hypomagnesemia as a potential trigger. More research is 
needed to elucidate the causes and prevention of CPPD deposition after ESD. 

No existing medications can eliminate CPPD deposition. Symptomatic treatment for acute 
pseudogout is based on evidence from acute gout attacks [14]. Oral non-steroidal anti-inflam-
matory drugs (NSAIDs) or low-dose colchicine are generally used, with steroids reserved for 
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contraindications to the first two medications [15]. Colchicine is a reasonable choice in gastric 
ESD patients with post-treatment ulcers, which preclude the use of NSAIDs. 

There are only 5 reported cases of CDS occurring after endoscopic procedures, possibly 
due to underdiagnosis. Kohno et al. [8] reported a case of CDS occurring after colonic endo-
scopic mucosal resection, suggesting bowel preparation with polyethylene glycol as a possible 
trigger. Nakano et al. [9] reported CDS in 4 octogenarians occurring after endoscopic retro-
grade cholangiopancreatography, attributing CDS to inflammation and neck position during 
ERCP. All reported post-endoscopy CDS cases involved elderly patients with an average age of 
80.7 years (range: 72–87). CDS occurred an average of 5.5 (range: 1–16) days after the endo-
scopic procedure and all were diagnosed with CT. As all procedures involve several days of 
strict dietary restrictions, dehydration and hypomagnesemia may have contributed to the 
pathogenesis of CDS. 

In conclusion, we report the first case of CDS occurring after ESD and the first post-endos-
copy case treated with colchicine. A high index of suspicion is required when a patient pre-
sents with neck pain after endoscopic procedures. Colchicine is an attractive alternative to 
NSAIDs for CDS in post-ESD cases. Further studies are required to determine the pathogenesis 
and whether adequate hydration, magnesium supplementation, or shorter periods of PPI use 
are helpful in preventing CDS in patients undergoing ESD. 
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Fig. 1. Two similar gastric lesions discovered on routine endoscopy. One lesion (arrowheads) located on 

the anterior wall of the lower body (a) was treated by ESD 3 months prior to the onset of neck pain. The 

other lesion (arrowheads) located at the fundus of the stomach (b) was treated by ESD 6 days prior to the 

onset of neck pain. 
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Fig. 2. Axial (a) and coronal (b) views of cervical CT with calcifications (arrows) surrounding the odontoid 

process presenting a crown-like appearance. 
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