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Case Description

A 93-year-old woman with a history of “osteoarthritis 
“presented with acute-on-chronic right shoulder pain, significant 
weakness, and functional limitations in the absence of trauma. 
Examination revealed notable muscle waste and a large joint 
effusion. Multimodal imaging—including plain radiographs, CT, 
MRI, and ultrasonography-demonstrated extensive glenohumeral 
joint destruction, a large joint effusion with calcific debris, rotator 
cuff tears with tendon retraction, and intra-articular loose bodies, 
all consistent with Milwaukee Shoulder Syndrome (MSS) (Table 
1). 

Given the radiologic impression of MSS, a retrospective review 
of prior joint imaging revealed chondrocalcinosis of the wrists 
and knees. However, synovial fluid aspiration of the glenohumeral 
joint yielded needle-shaped, negatively birefringent monosodium  

 
urate (MSU) crystals, establishing a biochemical diagnosis of 
gout. This biochemical–radiologic discordance highlights a rare 
presentation of gout complicating MSS, in the absence of typical 
gouty peripheral joint involvement or tophaceous disease. The 
patient responded well to intra-articular corticosteroid therapy 
and was started on urate-lowering treatment, Allopurinol, in 
addition to a change in antihypertensive medication from valsartan 
to the uricosuric antihypertensive agent losartan (Figures 1-3).

Milwaukee Shoulder

Milwaukee Shoulder Syndrome (MSS) is an often under 
diagnosed destructive, crystalline arthropathy, primarily affecting 
females. Its associated classically with calcium hydroxyapatite 
crystals however, it can also arise from calcium pyrophosphate 
deposition or mixed crystal deposition and is increasingly 
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appreciated as part of a spectrum of crystal induced arthropathies 
[1].  It may therefore either co-exist or be misdiagnosed as CPPD.  A 
triad of chronic shoulder pain, massive rotator cuff tears, and non-
inflammatory joint effusions containing basic calcium phosphate 

crystals is characteristic of MSS.  MSS was first described by 
McCarthy et al. in the 1980s in a series of elderly women from 
Milwaukee, Wisconsin. [2,3].

Figure 1: Plain film x-rays of the shoulder, knee and wrists in our patient, demonstrating loss of bone density as well as cortical deformity in 
the humeral head.  Chondrocalcinosis is demonstrated in the wrists.  Degenerative changes and osteophyte formation is visualized in the 
knee.  There is a notable absence of the characteristic punched out lesions associated with gout in any of the above joints.

Table 1: Synovial fluid analysis of the right shoulder aspirate.

White blood cells 4480/ μlitre

Red blood cells 131/ μlitre

Gram Stain No organisms seen

Microscopy Uric acid crystals seen

Differential White Cell Count

% Polymorphs 94

% Lymphocytes 6

Fluid Culture No growth

The inflammatory nature of the synovial fluid is consistent with Gout 

Serum uric acid levels: 261 μmol/litre (Normal).

Subchondral bone and cartilage are rapidly destroyed in MSS, 
accompanied by subluxation of the humeral head and significant 
effusion.  Complete rupture of the rotator cuff is common, resulting 
in severe functional impairment. Patients typically present with 
chronic shoulder pain, limited range of motion, and joint swelling.  
Unilateral shoulder involvement is far more common than 
bilateral, and the condition tends to affect the dominant side, even 
when there is bilateral involvement, the dominant side usually 
exhibits more advanced damage [4].

Calcium Pyrophosphate Dihydrate (CPPD) Crystal 
Deposition Disease

Calcium pyrophosphate dihydrate (CPPD) crystal deposition 
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disease, commonly referred to as pseudogout, is a distinct yet 
related crystalline arthropathy characterized by the deposition of 
CPPD crystals in particular tissues.  The disease is said to mimic 
other rheumatic disorders, hence the development of the well-
known term “pseudogout”. CPPD typically affects elderly patients 
and those with metabolic disorders. The inflammatory response 
in CPPD is usually episodic, but chronic CPPD arthropathy can 

mimic osteoarthritis, rheumatoid arthritis or, less commonly, 
destructive arthropathies like MSS [5,6]. CPPD typically presents 
as an acute arthritis that differs from gout mainly in the location 
of the affected joints. Similar to gout, CPPD can be monoarticular, 
oligoarticular, or polyarticular, but it most frequently impacts the 
knees and wrists. 

Figure 2: MRI Shoulder (Left) and CT Shoulder (Right) of our patient.
CT demonstrated marked reduction in the subacromial space indicating rotator cuff injury, as well as severe degenerative changes at 
the glenohumeral joint.  MRI demonstrated a large effusion that contained multiple calcific foci and debris, severe degenerative changes, 
osteophyte formation and complete tears of supraspinatus and infraspinatus tendons. The appearance was in keeping with a diagnosis of 
MSS.

Figure 3: Straw colored fluid aspirated.
The actual joint aspiration in our patient; unfortunately, no high-quality images of MSU crystals were obtained under polarized light 
microscopy.
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In contrast to gout, CPPD less often involves the ankles, 
elbows, metacarpophalangeal joints, and rarely the shoulder 
[7]. Chronic CPPD typically presents in two main phenotypes: 
persistent inflammatory arthritis or recurrent acute flares 
[8].  Recurrent acute flares manifest identically to the acute 
phenotype of CPPD on a recurring basis, making them somewhat 
more recognizable.  The persistent inflammatory phenotype, 
however, can be more diagnostically challenging, as it is often 
mistaken for other conditions. It may present as symmetrical 
polyarthritis involving the wrists and hands in elderly patients, 
frequently leading to a misdiagnosis of seronegative late-onset 
rheumatoid arthritis (RA) or polymyalgia rheumatica [9]. Unlike 
inflammatory arthropathies such as rheumatoid arthritis, MSS 
and CPPD typically exhibit minimal systemic symptoms and a 
non-inflammatory pattern. However, this may also lead clinicians 
to lean towards an impression of late-onset RA, as one might not 
expect such systemic symptoms in already damaged joints.

Diagnosis

Effusions in CPPD and MSS are often large and serosanguinous, 
a finding that can mislead initial diagnostic impressions, making 
both radiological imaging and synovial fluid analysis paramount 
to accurate diagnosis [10,11].

Radiological Features 

Radiological findings are pertinent in the diagnosis of MSS and 
CPPD. Plain radiographs generally serve as the first investigation 
and typically reveal subluxation of the humeral head, joint space 
narrowing, and intra-articular calcifications. There is usually 
a lack of osteophyte formation, which is a key differentiating 
factor from osteoarthritis. In CPPD, radiographs may also 
show chondrocalcinosis, most found in the fibrocartilage of the 
menisci, the pubic symphysis, or the wrist fibrocartilage [12], as 
demonstrated in early x-rays of the patient discussed above.  

Chondrocalcinosis, defined as the presence of calcification in 
joint cartilage, was not previously considered specific to CPPD, as 
other crystals might also be present and causative of this finding. 
However, in recent years, radiographic definitions specific to CPPD 
have been proposed [13,14]. These definitions were validated 
against histological samples from the knees, and exhibited a 
specificity of 92% [15], highlighting the utility of plain film in 
accurate diagnosis of CPPD.  CT and MRI are used to further assess 
bony destruction, characterize the extent of the rotator cuff tear, 
and detect intra-articular calcific material or capsular distension.  

MRI is beneficial for demonstrating massive rotator cuff tears 
and joint effusions T2-weighted images often reveal high signal 
intensity in the glenohumeral joint, indicative of synovial fluid, 
with possible low signal areas corresponding to calcific deposits 
[16].  Ultrasound is a safe, readily available, and particularly 
valuable imaging modality for investigating CPPD.  It has proven to 
be accurate for CPPD diagnosis compared to histological sampling, 

with a sensitivity of up to 87% and a specificity of up to 88%, 
varying depending on the joint in question [17].  Furthermore, 
ultrasound offers the benefit of distinguishing between CPPD and 
other crystals, although it has significant limitations, primarily 
concerning the need for trained sonographers and the limited 
acoustic windows of certain joints [6,18]. 

More advanced and less commonly available imaging 
modalities, such as Dual Energy Computed Tomography (DECT), 
can provide information on the composition of visualised joint 
deposits based on their respective dual energy indices, and this 
has sparked substantial interest in recent years [19].  However, 
thus far, its ability to identify the early stages of calcium 
deposition within the joints has been unimpressive, primarily 
due to potential artefacts and low spatial resolution. This means 
that crystal deposition is likely identifiable on conventional CT as 
chondrocalcinosis by the time it becomes apparent on DECT [20].

Synovial Fluid Analysis

Synovial fluid analysis is a crucial aspect of all crystalline 
arthropathies. The fluid is typically serosanguinous in MSS and 
CPPD with a low leukocyte count (<2,000 cells/mm³), reflecting 
the non-inflammatory nature of MSS.CPPD ranges from mild to 
severe inflammatory nature, not limited to a single joint like MSS, 
which is primarily affects the shoulder. Gouts are inflammatory 
and can be mono-articular, oligo-articular and polyarticular. 
Analysis of synovial fluid involves the use of both plain light 
and polarised light microscopy. If CPPD is present, microscopic 
analysis will reveal weakly positive birefringent rhomboid 
crystals identifiable under polarized light. In MSS the crystals are 
basic calcium hydroxyapaitite,often clumped of found in globules 
and are non-birefringent, appearing dark under light microscopy. 

The crystals are typically tiny in size in both CPPD and 
MSS thus difficult to visualise, leading to a relatively high false 
negativity rate and significant inconsistency between observers 
[21,22]. Alizarin red stain can be used to help visualize both 
Calcium Hydroxyapatite and Calcium Pyrophosphate Dihydrate 
phosphate crystals found in MSS and CPPD respectively. In our 
case, the synovial fluid analysis revealed a diagnostic discordance 
in our patient’s investigations, when microscopy yielded needle-
shaped, negatively birefringent monosodium urate (MSU) crystals, 
furthermore the synovial fluid was inflammatory in nature 
establishing a diagnosis of gout, complicating MSS. Alizarin red 
stain, was requested for but was not available in our laboratory to 
ascertain if there were BCP/CPPD crystals missed by the observer 
during polarized light microscopy.

Gout in the Shoulder – A Rare Presentation

Gout is characterized by the deposition of monosodium urate 
crystals in joints and connective tissue. It is the most prevalent 
form of inflammatory arthritis and is well known to affect the 
feet, hands, knees, and elbows, typically [23].   The condition 
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seldom affects the shoulder joint, and the bone tissue of the 
shoulder joint is rarely exposed to the characteristic osteolytic 
damage that gout imposes [24]. Radiological features of gout are 
well described, particularly on plain film x-rays, and classically 
involve the preservation of joint space, soft tissue nodules that are 
occasionally calcified, punched-out erosions with overhanging 
cortex and sclerotic edges [25].  T1 images on MRI may show 
homogeneous intermediate signal intensity, depending on the 
calcium concentration, with T2-weighted images displaying 
heterogeneous intermediate to low signal intensity. 

Although radiological evidence is often a late manifestation 
of the condition, the diagnosis is usually made clinically and 
biochemically [25]. Reported cases of shoulder involvement 
are relatively uncommon, with one recent report describing 
a patient with nonspecific symptoms of unilateral shoulder 
pain.  Radiological imaging of the patient was completely 
normal; however, arthrocentesis yielded yellow, needle-shaped 
monosodium urate crystals under polarized light microscopy [26], 
allowing for a diagnosis of gout and subsequent effective treatment 
with colchicine and allopurinol. Another case described a patient 
with MRI findings of supraspinatus tendonitis, but no other 
notable radiological findings were noted.  The patient proceeded 
to arthroscopy, and the supraspinatus and subscapularis tendons 
were found to have tophaceous deposits, leading to a diagnosis of 
subacromial impingement secondary to tophaceous rotator cuff 
gout [27].

Another reported case of tophaceous gout involving the 
rotator cuff was described, which demonstrated some subtle 
radiological clues.  In the case of rotator cuff tophaceous gout, a 
plain radiograph of the shoulder exhibited a small amorphous 
opacity above the head of the humerus, and urate crystal deposits 
were subsequently discovered by MRI and on the supraspinatus 
tendon’s articular surface [28]. These individual case examples 
highlight not only the rarity of shoulder involvement in gout 
but also the diagnostic challenges associated with this type of 
presentation.  While shoulder gout is uncommon, clinicians need 
to consider its possibility when evaluating a painful arthritic 
shoulder to prevent the condition from going unnoticed and 
untreated.

Treatment

Treatment for CPPD focuses on treating the associated pain 
and inflammation, as no treatments have been found effective 
in dissolving the crystals to remove the underlying cause [6,29].  
There are currently no randomized control trials analyzing 
treatment options for MSS.  Management is primarily supportive, 
especially in advanced cases, and involves repeated aspiration of 
the effusion, NSAIDs for symptomatic relief and intra-articular 
corticosteroid injection [30].  Physiotherapy is central to the 
management of the MSS, to maintain residual range of motion and 
strengthen the surrounding musculature; however, this is often 

limited by pain and mechanical restriction.  

In advanced cases and the absence of contraindications, 
surgical intervention can be considered, such as partial or 
complete shoulder arthroplasty, although outcomes are often 
suboptimal due to rotator cuff insufficiency.  In cases with 
CPPD, colchicine is typically used for acute flares, and surgical 
intervention is generally reserved for refractory cases or those 
with severe functional impairment. The management of gout is 
divided into treating acute flares of the disease and preventing 
further flares.  In the acute phase, treatment is typically initiated 
with one or more potent anti-inflammatory agents, such as 
NSAIDs, colchicine, or corticosteroids. 

Despite common relative contraindications to these drugs, 
many patients are often treated out of necessity with medications 
that can have potentially harmful effects, due to the severity of 
the pain from an acute flare [31]. The treatment of established 
gout aims to prevent flares and focuses on urate-lowering therapy 
by xanthine oxidase inhibitors such as allopurinol or febuxostat 
[31,32].  This is based on the understanding that the primary 
problem in gout is hyperuricemia, which leads to crystal formation. 
The higher the serum urate level, the rapidly flares return.  
Patients who require urate-lowering therapy generally need to 
remain on some level of the treatment indefinitely; however, with 
adequate medication adherence and correct management, gout 
can be brought under effective control [31].

Summary and Clinical Learning Points

This case illustrates a rare presentation of gout affecting the 
shoulder joint and complicating Milwaukee Shoulder Syndrome. 
The diagnostic discordance between imaging findings suggestive 
of MSS and the identification of monosodium urate crystals in 
synovial fluid underscores the importance of joint aspiration 
and subsequent analysis of fluid in all cases. In addition, where 
discordance exist, Alizarin red stain should be used. Clinicians 
should remain alert to the possibility of gout as an underlying 
cause of destructive shoulder arthropathy, even in elderly patients 
without prior history of crystal arthritis or classic peripheral 
joint involvement. Early recognition and targeted therapy 
can significantly improve outcomes and prevent unnecessary 
diagnostic delays.

Conclusion

This case highlights a rare presentation of gout complicating 
MSS, in the absence of typical peripheral joint involvement or 
tophaceous disease. This diagnostic discordance emphasizes 
the critical importance of synovial fluid analysis in all cases of 
destructive shoulder arthropathy. The patient demonstrated 
a favorable response to intra-articular corticosteroid therapy 
and commenced urate-lowering treatment with Allopurinol, 
in addition to a change in antihypertensive medication from 
valsartan to the uricosuric antihypertensive agent losartan.
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