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Severe bursitis in shoulder arthritis – a manifestation 
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Abstract 
In the present understanding of joint pathology, the exact pathogenic role of hydroxyapatite crystals, both periarticular  
and intraarticular, is not yet completely clear. An association between rapidly destructive osteoarthritis (OA) and 
hydroxyapatite or basic calcium crystals was confirmed. This is a case report of a 78-year old female patient presenting 
with a five-month history of shoulder pain with swelling of both AC joints. Imaging showed a large bursitis starting in the 
AC joints of both shoulders. Synovial fluid analysis showed many hydroxyapatite crystals and no calcium pyrophosphate 
or sodium urate crystals, which confirmed the diagnosis of crystal-induced periarthropathy and AC arthritis. These 
periarticular radiographic and synovial fluid findings are a frequent and known manifestation of hydroxyapatite crystal 
deposition disease, similar to the intra-articular destructive “Milwaukee shoulder syndrome”. Surgical intervention was 
the only therapeutic option to reduce the patient’s shoulder pain. 
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1 Introduction 
For demographic reasons, more and more elderly people with chronic renal disease, metabolic disorders and poly- 
medications are being seen with musculoskeletal and joint problems. Crystal-induced peri- and/or intra-articular 
arthropathy is the first and most frequent differential diagnosis of arthritis including autoimmune diseases such as 
rheumatoid arthritis, bursitis and rapidly progressive osteoarthritis (OA) in elderly patients. A calcium-containing mineral 
(calcium hydroxyapatite) is found in bone, in soft tissue with tendon calcification and in many forms of OA. Identification 
of hydroxyapatite crystals is difficult and frequently is noted as an incidental finding. The most common site of calcium 
deposition is in the shoulder, usually in the supraspinatus tendon and bursa. 

2 Case presentation 
This is a case report of a 78-year old female patient, who within the last five months was unable to elevate her arms, due to 
pain and swelling of the shoulders. Up to this time, the patient had been treated for metabolic syndrome with hypertension, 
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diabetes mellitus, obesity, hypertensive heart disease and polyarticular OA. She required acetylsalicylic acid, enalapril, 
amlodipine and metformin as medication. This patient was treated incorrectly for polymyalgia rheumatica more than ten 
years ago, with prednisolone 5 mg per day taken for years combined with calcium and vitamin D supplementation. 

Clinically, the patient presented with a large, 10 centimeter swollen bursa over both acromioclavicular (AC) joints with 
effusion of the shoulders and atrophy of the rotator cuff (see Figure 1). Passive and active elevation over 45° was not 
possible. Radiographic imaging showed severe OA of both shoulders (see Figure 2). CT scan confirmed the severe OA and 
showed rotator cuff rupture, subchondral sclerosis and a large soft tissue swelling emerging from the AC joint. The 
effusion fluid drained from the left-sided bursa pre- and intraoperatively (80 ml synovial fluid) was examined and showed 
3,000 cells/µl and a large quantity of hydroxyapatite crystals (see Figure 3). 

Figure 1. Clinical appearance of the left 
shoulder (anterior view) 

 

Figure 2. X-ray of left shoulder: glenohumeral 
and acromioclavicular osteoarthritis, large soft 
tissue swelling above the AC joint  

 

Figure 3. Synovial fluid analysis of the AC 
bursa: clumps of hydroxyapatite crystals 
(alizarin red staining) 
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Histological examination of the left bursa showed chronic fibrous and partly fibrinous inflammation, calcification and 
crystals (see Figure 4-6). Bacterial culture of a blood sample and synovial fluid analysis were negative. In summary, the 
severe bursitis and progressive osteoarthritis of both shoulders were diagnosed as due to crystal-induced arthritis,  
mainly consisting of hydroxyapatite crystals, arising from the AC joints. Arthritis due to infection, gout or a neurologic 
pathogenesis (e.g. diabetes mellitus) and other signs of autoimmune disease such as rheumatoid arthritis were ruled out. 
Open bursectomy of the left shoulder confirmed a large bursa arising from the AC joint (see Figure 7). After surgery the 
shoulder pain was reduced, but the range of motion did not improve. Surgical intervention was the only therapeutic option 
to reduce the patient’s shoulder pain. 

Figure 4. Histological examination of the left 
AC bursa: chronic fibrous and partly fibrinous 
inflammation (HE staining)  

 

Figure 5. Histological examination of the left 
AC bursa: chronic fibrous and partly fibrinous 
inflammation (EvG staining) 

 

Figure 6. Histological evidence of 
calcification and crystals (uric acid staining) 
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Figure 7. Open bursectomy of the left shoulder 
(intraoperative view) 

 

3 Discussion 
Crystal diseases such as gout (monosodium urate crystals) and calcium pyrophosphate dehydrate (CPPD) or 

hydroxyapatite deposition diseases are increasingly common [1, 2]. Calcium hydroxyapatite is a calcium-containing mineral 

that is found in bone, in soft tissue with tendon calcification and in many forms of OA. The most common site of 

deposition is in the shoulder, usually in the suprapinatus tendon and bursa. Hydroxyapatite diseases can affect all the 

joints, mainly large joints such as the knees and shoulders, but also small joints including those of the hand, wrist and foot. 

They can cause intra-articular and periarticular destruction but also induce chronic periarticular inflammation with bursitis 

and tendinitis [3-5]. The clinical picture is of an intense local inflammatory reaction to the crystals, i.e., acute arthritis with 

warmth, pain, swelling and loss of motion. Identification of hydroxyapatite crystals and other calcium-containing mineral 

referred to as basic calcium phosphate (BCP) is difficult and frequently is noted as an incidental finding. If suspected, the 

diagnosis is confirmed by the finding of crystals. For intra-articular detection arthrocentesis and light microscopic 

synovial fluid analysis are performed. 

BCP often remain undetected by routine synovial fluid analysis, since their submicron size makes recognition difficult [6]. 

A review by Yavorskyy et al. [7] presents an overview of the most important analytical tools used in the detection of basic 

calcium phosphate crystals. An ordinary light microscope has a limited resolution of about 1 μm and cannot confirm basic 

calcium phosphate crystals, unless they aggregate into large clumps, which allows them occasionally to be observed as 

refractile “shiny coins”. Compensated polarized light microscopy is a version of light microscopy that allows the 

identification of crystals by determination of the sign of their birefringence based on a color change with rotation. Basic 

calcium phosphate crystals usually appear as an amorphous substance, which is not birefringent and cannot be seen under 

polarized light microscopy. The alizarin red S stain is an effective method to improve the detection of hydroxyapatite 

crystal clumps with high sensitivity but low specificity. This was recently reported in a comprehensive review by Paul 

McMullan of the detection of BCP crystals in OA [8]. Precise crystal identification such as transmission electron 

microscopy and more advanced microscopic techniques such as scanning electron microscopy and atomic force 

microscopy are expensive and not practical for the clinician. The direct effect of apatite crystals in the pathogenesis of  

OA was described by Hang-Korng Ea et al. [9, 10]. Inflammation and cellular proliferation as well as proto-oncogene 

stimulation play an important role in the pathology of basic calcium phosphate crystals in degenerative arthropathies. 

Cartilage calcification in OA is an active process and the phenomenon is referred to as “microcrystal-induced stress” 

(mechanical, oxidative or cytokine stress). This is among the earliest in vivo evidence of joint destruction by basic calcium 

phosphate crystals.  
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With advanced degenerative changes, if a large effusion is present, repeated arthrocentesis or surgical debridement may be 
necessary. At the same time physical therapy to maintain range of motion and muscle strength is very important, together 
with nonsteroidal anti-inflammatory drug treatment. 
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