
formationinsmallvolumesofsynovial fluid.Ultrasound,withguidedaspi-
rationcanhelpsuggestandconfirmcrystalarthritis.

29. CROWNED DENS SYNDROME – PSEUDO-RHEUMATOID OF
THE ODONTOID PEG PRESENTING AS ACUTE INFECTIVE
DISCITIS

Dr Bernard Dyke, West Midlands Deanery, Birmingham

Dr Karen Douglas, Russells Hall Hospital, Dudley

Introduction: We present a case of crowned dens syndrome, calcium
pyrophosphate dihydrate (CPPD) deposition of the odontoid peg.
The circumstances of this case led to the patient being misdiagnosed
with acute discitis on clinical grounds, and rheumatoid arthritis on
imaging.
Case description: A 76 year old lady presented to the Emergency
Department with fever, rigors and acute onset of occipital headache
radiating to her left ear, and associated with neck stiffness. She denied
any trauma to the head or neck. Initial blood tests revealed C-reactive
protein 51mg/L, WCC 19.5 x 109/L, and coagulase-negative
Staphylococcus was isolated from 1 of 2 blood culture bottles. She was
commenced on intravenous flucloxacillin for suspected cervical spon-
dylodiscitis, and transferred to an Orthopaedic ward. On day 2 of her
admission urinalysis showed leukocytes and blood, although culture
wasnegative.AchestX-raywasnormal,andtherewerenootherobvious
sources of infection. A magnetic resonance (MR) scan was performed
on day 4 of her inpatient stay and showed high STIR signal in the bone of
the odontoid peg, and the adjacent anterior arch of C1 (see Fig. 1A).
Therewasnoevidenceof fluidcollectionbutsome mild soft tissue thick-
eningandoedema,reportedas inkeepingwith rheumatoidarthritis (RA).
The transverse ligament was intact with no spinal instability. This
prompted a request for rheumatology opinion. RA serology was
requested and rheumatoid factor was found to be 28 U/mL, and cyclic
citrullinated peptide antibodies were negative. On assessment by the
rheumatology team, the lady described a history of longstanding

degenerative arthritis of multiple joints, including the hands and wrists,
as well as longstanding cervical spondylosis. Both of her knees had
been replaced. She had experienced acute flares of neck pain with stiff-
ness in the past but overall her history was not suggestive of RA. The
patient demonstrated an excellent clinical response to antibiotics.
Considering the positive blood culture, it was felt that septic arthritis of
the atlantoaxial articulation was still a likely diagnosis, although a lack of
oedemaand effusiononMRwereatypicalevenallowing forpartial treat-
ment at the time of the scan, hence the patient remained on antibiotics.
After reviewing a subsequent cervical MR scan on day 8 of her admis-
sion, it wasconcluded thatacoincident (probablyurinary tract) infection
was the cause of her systemic symptoms and this had potentially trig-
gered a flare of local inflammatory arthropathy.With radiographic chon-
drocalcinosis and severe osteoarthritis elsewhere (see Fig. 1B), and in
the absence of clinical or laboratory evidence of RA, the diagnosis of
atlantoaxial calcium pyrophosphate arthropathy was made. This lady’s
necksymptomsresolvedwithinamatterofdaysandcolchicinewasrec-
ommended for recurrences. Inflammatory markers improved, antibiot-
ics were stopped and she was discharged from hospital. She remains
systemically well but continues to experience occasional flares of neck
painandutilisestopicalnon-steroidalgelasrequired.
Discussion: Spinal involvement is well described in RA and the spondy-
loarthritides, but is probably more common than previously reported
amongst patients with calcium pyrophosphate dihydrate (CPPD)
arthropathy. Crowned dens syndrome can often be identified as perio-
dontoid calcification onplain radiography of the cervical spine, although,
as inthiscase,plainradiography identifiedonlyadegenerativeatlantoax-
ial articulation (see Fig.1C).Erosions aresometimesseen, aswell as inci-
dental calcification identified on computed tomography (CT) scans
performed to exclude fracture in elderly patients presenting with acute
neckpain. Inthiscase,asCTscanwasnotincludedintheinitialdiagnostic
workup, diagnosis of crowned dens syndrome was probably delayed.
Early identification of the diagnosis can prevent unnecessary prolonged
inpatient intravenous antibiotic therapy. A clue to the diagnosis in this
casewasthepresenceofadvancedosteoarthritisandchondrocalcinosis
on X-ray of peripheral joints (see Fig. 1B). Finally, while crowned dens

FIG. 1 (A) Sagittal T2 STIR sequences of the cervical spine demonstrating bone marrow oedema of the odontoid peg

and atlanto-axial articulation, (B) Plain radiograph of the hands and wrists demonstrating osteoarthritis and chondro-

calcinosis, (C) Plain lateral radiograph of the cervical spine demonstrating atlantoaxial arthropathy
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syndrome can lead to elevated inflammatory markers in its own right,
flares of CPPD arthropathy may be triggered by systemic infection. We
consider this to have been the case in this patient with a probable urinary
tract infection.
Key learning points: 1) CPPD deposition of the odontoid peg (crowned
dens syndrome) is characterised by atraumatic episodes of cervical pain
and stiffness, particularly on rotation, and can be misdiagnosed as frac-
ture, local or meningeal infection, and neoplasm. 2) Plain film appearan-
ces can often suggest the diagnosis of crowned dens syndrome,
althoughfurther imagingisusuallyrequiredexclude importantdifferential
diagnoses. The identification of calcification, for example of the dens or
the transverse and alar ligaments, on computed tomography is a typical
finding. 3) Early recognition of the clinical features of crowned dens syn-
drome canpreventover-investigation, forexamplewith lumbarpuncture
orbiopsy,aswellasover-treatmentforsuspectedbacterialorviralcentral
nervous system, or musculoskeletal infections. 4) Treatment of crowned
dens syndrome is usually with non-steroidal anti-inflammatories unless
contraindicated, and our experience suggests that topical therapy can
beeffective.Successful treatmenthasalsobeenreportedwithcolchicine
andcorticosteroids.

30. MILWAUKEE SHOULDER SYNDROME - AN INCIDENTAL
FINDING BUT IMPORTANT CAUSE OF ACUTE SHOULDER
ARTHROPATHY

Dr Ines Soares, Royal Liverpool and Broadgreen University
Hospital Trust, Liverpool

Dr Devesh Mewar, Royal Liverpool and Broadgreen University
Hospital Trust, Liverpool

Introduction: McCarty et al first described the Milwaukee shoulder in
1981 after encountering four elderly women with similar patterns of
destructive shoulder arthropathy, rotator cuff loss and large recurrent
joint effusions containing basic calcium phosphate crystals. A variety of
descriptive termshavesincebeenadopted includingapatite-associated
destructive arthritis and idiopathic destructive arthritis of the shoulder
and although it does most commonly affect the shoulders, it can affect
any large joint. Knee disease predominantly involves the patellofemoral
and lateral tibiofemoral compartments and results in valgus deformity as
described by the McCarty group in 1986.2 A few years later, in 1990,
reports for a total of 72 patients with the Milwaukee Shoulder Syndrome
were amalgamated and comprise the largest dataset to date for this
condition.3-7Womenwerepredominantlyaffectedwitharatioof4:1and
a mean age at onset of 72 years. Both shoulders were affected in 64% of
patients and nearly a third had experienced trauma or joint overuse pre-
ceding the symptoms. From these historical reports we now know that
patients typicallypresentwithaninsidiousonset (overmonthsoryears)of
joint swelling associated with pain and restriction of movement.
Examinationreveals largeshouldereffusions,oftenextending tothesub-
deltoid region, reduced active range of movement and pronounced joint
instability which reflects the radiographic findings in this condition. There
ischaracteristicallysuperiorsubluxationof thehumeralhead,sometimes
forming a pseudoarthrosis with the distal clavicle and acromion which is
onlypossibledue towidespreadrotatorcuff loss.Aspiratedsynovial fluid
is typically haemorrhagic, non-inflammatory and can be positive for cal-
cium apatite crystals. Treatment is largely supportive and oral anti-
inflammatories and intra-articular corticosteroid injections can provide
symptomatic relief. Its natural history remains unclear but cases seem to
stabilise after 1-2 years with reduction of symptoms, joint effusions and
radiographicprogression.8
Case description: A 73-year-old lady presented initially to the Acute
Medical Unit with a 6-month history of generalised joint pain and 3-stone
weight loss following herhusband’sdeath.Sheused tobeherhusband’s
carer and 6 months prior to presenting to us she suffered a traumatic fall
onto her right side when her husband fell onto her. A month after the fall
she presented to A&E with right hip pain, she underwent hip and chest
radiographyandwasreassuredtherewasnofracture.Howeverwhenthe
plain films were reviewed after discharge anterior subluxation of the right
shoulderwasnotedandthepatientwasrecalledurgentlyforassessment.
By the timeshepresented to us, although shecomplained of widespread
arthralgia affecting the hips, knees and right ankle, the worst joints were
certainly the shoulders. Here she described quite longstanding symp-
toms (forat least3 years) of painand restrictionof movement (right worse
thanleft)withassociated jointswelling.Shehadbeenfurniturewalkingfor

thelastmonthandthismayindicatesomeoveruseofbothshoulder joints.
On examination she was very frail and there were bilateral cool shoulder
effusions (right larger than left) with significant restriction of movement.
All other joints were unremarkable. We proceeded to aspirate the right
shoulder and obtained 30ml of haemorrhagic non-inflammatory synovial
fluid;nocrystalswereseenonpolarisedmicroscopyandculturesproved
negative. Alizarin red staining was not undertaken. A malignancy screen
wasalsodoneandwasunremarkable.Plain filmsshowedchronicsignifi-
cant bilateral anterior dislocation of the humeral heads indicative of
severe rotator cuff destruction. There was also marked soft tissue swel-
lingandcalcification.Milwaukeeshoulder syndromewasdiagnosedand
intra-articular corticosteroid injection provided for symptomatic relief.
We will follow-up with the patient in due course and consider if further
imaging and orthopaedic input are appropriate given both her frailty and
the fact thatshoulderprostheses tendnot tobesuccessful in jointswhere
therotatorcuffhasbeenlost.
Discussion: Milwaukee shoulder is a rare arthropathy characterised by
the presence of intra-articular or peri-articular hydroxyapatite crystals
and rapid rotator cuff as well as glenohumeral joint destruction. It differs
fromosteoarthritisgiventhewidespread lossofcartilage,markedsoften-
ing of the humeral head and presence of relatively small osteophytes;
whereas osteoarthritis here is characterised by sclerosis of the humeral
head, prominent osteophytes and an intact rotator cuff. It is also impor-
tant to note that although our patient presented with pain and restriction
of movement, the Milwaukee shoulder canoften be painlessand the joint
deformity tends to be far worse than the degree of pain experienced –
almost as if it were a Charcot joint (but with no evidence of neurological
impairment). Alizarin red staining, although not used in our patient, is a
simple and quick screening method to identify microcrystalline or non-
crystalline calcium phosphate salts in synovial fluid. A historical study9
showedthat this techniquecanpickupcrystalsmissedbypolarised light.
Treatment, as mentioned above, is currently supportive and the focus is
on symptomatic relief. Physiotherapy plays a major role in keeping the
joint mobile and strengthening the surrounding muscles. Drug therapies
such as non-steroidal anti-inflammatory drugs and intra-articular corti-
costeroids are widely used with varying degrees of benefit.
Phosphacitrate has been shown to reduce crystal deposition in animal
studies10 but, to date, no human studies have been possible and there-
forethishypothesisremainsuntested.
Key learning points: The Milwaukee shoulder tends to come on insidi-
ously, typically over months or years and is often preceded by trauma or
jointoveruse.Examinationreflectsrotatorcuff losswithlargejointeffusions
and humeral head subluxation. Synovial fluid alizarin red staining can be
used to confirm the diagnosis and plain films are sufficient imaging and
oftendepictsignificanthumeral headsubluxationaswellassoft tissuecal-
cification. We would like to highlight that as the syndrome often develops
insidiously and the plain radiograph appearance is dramatic, the
Milwaukee shoulder can easily be mistaken for other serious pathology,
suchasatraumaticsubluxation,haemarthrosisorsepsis;howevertheclin-
ical picture is characteristic allowing for a diagnosis based on clinical
assessment and radiographs. This well documented but rare syndrome is
animportantdifferentialdiagnosisofshoulderdiseasepresentingacutely.

31. USE OF DUAL ENERGY CT (DECT) SCAN TO ESTABLISH
DIAGNOSIS OF GOUT IN DIALYSIS DEPENDENT PATIENT
SUSPENDED FROM RENAL TRANSPLANT LIST DUE TO
RECURRENT PYREXIAS OF UNKNOWN ORIGIN

Dr Iona Thorne, Imperial College Healthcare NHS Trust, London

Introduction: This case highlights the emerging role that dual energy CT
(DECT) scan can have in establishing the diagnosis of gout, where other
otherdiagnostic testshavenotbeenable to.Wereportusing theDECTto
establish the diagnosis of gout as cause of pyrexia of unknown origin in a
dialysis patient who had been suspended from listing for renal transplan-
tationuntiladiagnosishadbeenconfirmed.
Case description: A 63 year old male diaylsis patient was being investi-
gated for pyrexia of unknown origin. He had a history of recurrent joint
effusions,andanempiricaldiagnosisofgouthadbeenmadetwentyyears
previously. The symptoms were classical for gout but the diagnosis had
never been confirmed radiographically or on polarising microscopy.
Urate level was elevated prior to commencing dialysis (>600 umol/L) but
had fallen with dialysis, and ranged between 250-400 umol/L. He had
been on low dose Allopurinol (maximum 200mg daily) for over 20 years
and had been unable to continue with a trial of Febuxostat due to
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