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fies with use and interferes with sleep. The location of 
pain is related to the joint lines, anterior and posterior. It 
is felt less at the insertion of deltoid, an area more com-
monly associated with rotator cuff disease. Shoulder 
motion is restricted by synovial membrane inflammation 
and increased fluid production. Clinical examination 
reveals restricted, painful movements, with or without 
palpable crepitus. The integrity of the rotator cuff mus-
cles should be assessed, but may be difficult in the pres-
ence of painful movements. 

Plain radiographs will help to confirm the diagnosis. A 
true anteroposterior view of the glenohumeral joint and 
a transaxillary lateral are the most commonly used views. 
Radiographic features of glenohumeral osteoarthritis are 
the classic quartet of osteoarthritis: loss of joint space, 
osteophytes, sclerosis and bone cysts. In addition, look 
for proximal migration of the humeral head, suggesting 
a rotator cuff tear. These radiographic features are shown 
in Figure 1. Further imaging modalities are not routinely 
necessary, but computed tomography (CT) may help 
with preoperative planning to determine bone stock and 
bone quality, especially on the glenoid side. Occasionally, 
ultrasound scanning or magnetic resonance imaging 
(MRI) may be used to assess the rotator cuff, as the pres-
ence of a massive rotator cuff tear may preclude total 
shoulder replacement.

Serum studies may be helpful, but cannot be inter-
preted in isolation. Full blood count, autoantibodies 
(rheumatoid factor and antinuclear antibody), uric acid 
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Methods
A search for relevant articles in PubMed, Ovid Medline 
and the Cochrane library was performed. Keywords used 
were osteoarthritis, shoulder, pain, glenohumeral, arthri-
tis, analgesia, paracetamol, anti-inflammatory, NSAIDs, 
tramadol, opioid, codeine, acupuncture, physiotherapy, 
local anaesthetic, arthroplasty, hemiarthroplasty, resur-
facing, reverse shoulder prosthesis.

Basic anatomy
1. The glenohumeral joint of the shoulder is a ball and 

socket joint formed by the humerus and glenoid 
respectively

2. The shoulder joint has the widest range of movement 
of any joint in the body

3. The shoulder joint is primarily stabilized by the gle-
noid labrum, rotator cuff muscles and thickenings of 
the shoulder capsule (the superior, middle and infe-
rior glenohumeral ligaments). 

Diagnosis
The clinical history of glenohumeral osteoarthritis is of 
progressive pain and stiffness. The pain usually intensi-
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Figure 1. Plain radiograph of osteoarthritis of left shoulder.
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and acute-phase reactant measurements, erythrocyte 
sedimentation rates and C-reactive protein are most 
often performed as an initial screening battery and most 
helpful when the diagnosis is in question.

The differential diagnosis includes adhesive capsulitis, 
rotator cuff disease, and conditions allied to osteoarthri-
tis, namely posttraumatic arthritis, arthritis of disloca-
tion, avascular necrosis, rheumatoid arthritis, crystalline 
arthritis, non-infectious inflammatory arthritis and mis-
cellaneous arthropathies. 

Management strategies
The management of glenohumeral osteoarthritis is 
broadly divided into non-operative and operative.

Non-operative
Depending upon the stage at which a patient presents, 
conservative measures should be considered before 
offering surgery. In addition, there is a substantial popu-
lation that may not be ideal candidates for joint replace-
ment. Such patients include those with coexisting 
medical morbidities that would prevent arthroplasty, 
and those young and active patients in whom a pros-
thetic replacement would be subject to excessive risk of 
failure. However, as highlighted below, the evidence 
base for conservative treatment of shoulder osteoarthri-
tis is lacking.

Medication
There have been no randomized controlled trials com-
paring individual pharmacological agents in the treat-
ment of, specifically, glenohumeral osteoarthritis. 

Paracetamol is widely regarded as the cornerstone of 
pain management in osteoarthritis (American College of 
Rheumatology Subcommittee on Osteoarthritis 
Guidelines, 2000). Numerous randomized controlled 
trials and meta-analysis have confirmed and recom-
mended the use, safety and effectiveness of paracetamol 
in the first-line management of osteoarthritis of the hip 
and knee (Pavelka, 2004; Temple et al, 2006). Non-ster-
oidal anti-inflammatory drugs (NSAIDs) have been 
shown to be more effective but less safe (in terms of 
gastrointestinal, renal and cardiovascular side effects) 
than paracetamol and are recommended for use in the 
presence of acute inflammation on a background of oste-
oarthritis and/or in cases of moderate to severe pain 
when paracetamol is not effective. 

In those patients in whom paracetamol and NSAIDs 
fail, studies have shown success with the use of tramadol 
and more potent opioids such as transdermal fentanyl 
and oxycodone (Malonne et al, 2004; Markenson et al, 
2005; Langford et al, 2006). The authors suggest a simi-
lar analgesic ladder for the management of shoulder 
osteoarthritis in conjunction with the local pain team, 
but this is extrapolated from their success in other joints 
and there is no evidence of their efficacy in shoulder 
osteoarthritis.

Corticosteroids
There have been no studies of the role of intra-articular 
corticosteroids in the management of glenohumeral oste-
oarthritis. Meta-analyses of peer-reviewed literature 
regarding the use of corticosteroid injections for peri-
articular and intra-articular shoulder pain document vari-
able success (Blair et al, 1996; Buchbinder et al, 2003).

Local anaesthetic
The authors identified one randomized controlled trial 
investigating the role of suprascapular nerve blockades 
(using bupivicaine and methylprednisolone) in chronic 
shoulder pain secondary to degenerative or rheumatoid 
disease (Shanahan et al, 2003). Significant improvements 
in pain, disability and some range of motion scores were 
achieved at 1, 4 and 12 weeks post-treatment. These can 
be performed by experienced clinicians using anatomical 
landmarks or under radiological guidance (Shanahan et 
al, 2004). Referral to the pain team for suprascapular 
nerve blockade is a viable treatment option. There have 
been no studies of the role of intra-articular local anaes-
thetic in the management of glenohumeral osteoarthritis.

Glucosamine
The apparent mechanism of glucosamine/chondroitin is 
to favourably shift cartilage biology toward matrix syn-
thesis instead of degradation. While numerous rand-
omized controlled trials have determined the role of glu-
cosamine in slowing disease progression in osteoarthritis 
in the lower limbs (Pavelka et al, 2002) and spine, its role 
in glenohumeral osteoarthritis is still to be determined.

Hyaluronic acid
One series has shown an improvement in pain and range 
of motion following injection of sodium hyaluronate 
(Itokazu and Matsunaga, 1995). Randomized controlled 
trials are required to confirm its benefits.

Acupuncture
A Cochrane review of the use of acupuncture in shoulder 
pain was published in 2005 (Green et al, 2005). This 
looked at randomized and quasi-randomized controlled 
trials comparing acupuncture with placebo or other 
treatment modalities in the management of a range of 
shoulder conditions including osteoarthritis, adhesive 
capsulitis and rotator cuff disease. The conclusion was 
that there was little evidence to conclude if acupuncture 
was beneficial or harmful in the treatment of the painful 
shoulder. The little evidence there was suggested that 
acupuncture may provide relief of symptoms from a 
painful shoulder over a 2–4-week period.

Physiotherapy
The role of physiotherapy in the treatment of osteoar-
thritis of the glenohumeral joint is to maintain and if 
possible improve range of motion, and to strengthen the 
rotator cuff muscles to maintain glenohumeral stability. 
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Postoperatively, physiotherapy plays a role in preventing 
stiffness and increasing mobility. However, a Cochrane 
review found that the evidence supporting the use of 
physiotherapy intervention for shoulder pain was poor 
(Green et al, 2003). 

Operative management
Severe pain and disability with accompanying radiologi-
cal changes in the glenohumeral joint are almost always 
the indications for joint replacement in patients where 
conservative treatment has failed or is futile. Occasionally 
there may be an indication to replace a shoulder because 
of progressive loss of movement and pain may not neces-
sarily be the most significant factor.

Hemiarthroplasty or total shoulder replacement
Total shoulder replacement is the prosthetic replacement 
of both the humeral head and the glenoid. A hemiar-
throplasty is replacement of the humeral head only, as 
shown in Figure 2. 

Controversy exists between the comparative outcome 
of total arthroplasty vs hemiarthroplasty. A meta-analysis 
of four randomized controlled trials, with similar eligibil-
ity and surgical techniques, reported that at a minimum 
of 2-year follow up total shoulder arthroplasty provided 
better functional outcome than hemiarthroplasty (Bryant 
et al, 2005). Following this meta-analysis, a prospective 
randomized trial with a 2-year follow up showed improve-
ments in both groups but no significant difference in 
disease specific or quality of life measurements between 
total shoulder arthroplasty and hemiarthroplasty (Lo et al, 
2005). There is one series (which was not randomized) 
with a 15-year follow up comparing hemiarthroplasty and 
total shoulder arthroplasty (Perling et al, 2004). There 

were significant improvements in long-term pain relief, 
active abduction and external rotation in each group, but 
no significant differences between the two. However, 
there was also a rate of revision surgery for hemiarthro-
plasties and the authors agree that great care must be 
taken and alternative treatment considered before pro-
ceeding with shoulder hemiarthroplasty or total shoulder 
replacement in patients under 50 years of age.

In the absence of randomized controlled trials with 
long-term follow up it is still not possible to conclusively 
state whether hemiarthroplasty or total shoulder replace-
ment is superior with regards to treatment of osteoarthri-
tis of the glenohumeral joint. 

A review article recommended the use of hemiarthro-
plasty in the following circumstances: 
1. When the glenoid is intact 
2. When a glenoid component cannot be inserted for 

technical reasons 
3. When the risk of glenoid component loosening and 

wear is high, as in young, active patients with osteoar-
thritis (Boileau et al, 2006a).

Resurfacing
The principle of resurfacing arthroplasty is to replace 
damaged joint surfaces and restore normal anatomy with 
minimal resection of bone (Levy and Copeland, 2001). 
The resurfacing prosthesis uses a peg instead of a long 
stem for the humeral component (Figure 3), removing 
the need for intramedullary reaming. Resurfacing can be 
performed in the presence of moderate to severe humer-
al head erosion. If there is complete destruction of the 
humeral head, the resurfacing prosthesis cannot be used 
as it requires some degree of bone stock. 

Copeland and colleagues have produced the largest 
series of shoulder resurfacing to date for osteoarthritis 
(Levy and Copeland, 2004). They reported the results 
of 79 cementless surface replacement arthroplasties, 42 
total shoulder resurfacings (mean follow up 7.6 years) 
and 37 hemiarthroplasties (mean follow up 4.4 years). 
They found an improvement in Constant shoulder scores 
and active elevation in both the total shoulder resurfac-
ing group and hemiarthroplasty resurfacing group. Four 

Figure 2. Plain radiograph of shoulder hemiarthroplasty.

Figure 3. Plain radiograph of surface replacement arthroplasty.
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revisions were performed in the total resurfacing group 
and none in the hemiarthroplasty resurfacing group. 
Thus, resurfacing hemiarthroplasty is preferred to total 
shoulder resurfacing. Their findings have been reflected 
in subsequent series (Thomas et al, 2005). By minimizing 
bone resection and the extent of intramedullary reaming, 
the risk of humeral shaft fractures and periprosthetic 
fractures is theoretically reduced and if future revision 
surgery is required it is somewhat easier than revising 
a conventional stemmed total shoulder or hemiarthro-
plasty. However, there are no randomized controlled tri-
als comparing resurfacing with stemmed total shoulder or 
hemiarthroplasties to conclude if resurfacing is superior.

Reverse prosthesis
The primary indication for using the reverse shoulder 
prosthesis is treatment of glenohumeral osteoarthritis sec-
ondary to a tear of the rotator cuff muscles (cuff arthropa-
thy). The principle of the reverse shoulder prosthesis is to 
create a biomechanical environment in which the deltoid 
functions despite the lack of muscles of the rotator cuff. As 
the name suggests the normal joint geometry is reversed, 
with the replacement of the glenoid with a hemisphere (the 
glenoid becoming the ball) and the humeral head replaced 
with a humeral component with an almost horizontal head 
(the humeral head effectively becoming the socket), as 
shown in Figure 4. Studies to date have shown the prosthe-
sis to improve pain and function (Boileau et al, 2006b; 
Frankle et al, 2006). The largest series to date, with 10-year 
follow up, showed improvement in pain and function, 
with a revision rate of 9% (Guery et al, 2006). In other 
studies, follow up has been short (median 33 months), 
with reported revision rates of 5–18%. Concerns have 
been raised about loosening of the glenoid component as a 
result of loosening around the inferior screws used to 
secure the glenoid hemisphere and the incidence of 
periprosthetic fractures. Shoulder replacement in the pres-
ence of a rotator cuff tear is a difficult, salvage procedure to 
relieve pain and hopefully improve function, but which 
has an associated revision rate. Long-term results from 

multicentre trials are awaited. At present, some manufac-
turers recommend the prosthesis only for advanced rotator 
cuff arthropathy in elderly, low-demand patients.

Operative alternatives to joint replacement
Arthroscopic procedures
Arthroscopic debridement or lavage for arthritis has been 
successfully used in the knee (Hollingworth el al, 1983). A 
placebo effect has been suggested in many cases (Moseley 
et al, 2002). There have been no randomized controlled 
trials comparing arthroscopic washout of the glenohumer-
al joint with other treatment modalities. The authors 
identified one small series which reported improvements in 
pain and range of movement following arthroscopic wash-
out at an average 34-month follow up but  recommended 
that it is limited to cases that have not responded to con-
servative measures, where the humeral head and glenoid 
are concentric and when there is a visible glenohumeral 
gap on the plain axillary radiograph (Weinstein et al, 
2000). Thus there is no proven role for arthroscopic wash-
out in the management of osteoarthritis of the shoulder 
with further research and clinical trials needed.

Interposition arthroplasty 
and biological glenoid resurfacing
The first description of the use of biological tissue for 
interposition arthroplasty in the shoulder was in 1918 by 
Baer, who used a pig’s bladder. More recently, Tillmann 
and colleagues described an interposition arthroplasty for 
the rheumatoid shoulder using lyophilized dura mater to 
cover the articular surfaces. Over a 4–10-year follow up, 
results were encouraging for pain relief and range of 
motion, but outcomes worsened beyond 10 years with 
progressive wear and medialization of the centre of rota-
tion (Fink et al, 2001).

The use of biological glenoid resurfacing was devel-
oped in 1988 as an alternative to total shoulder arthro-
plasty in selected younger patients with primary, post-
traumatic or post-reconstruction glenohumeral arthritis, 
as a method to improve the results of humeral head 
replacement. Various surfaces have been combined with a 
hemiarthroplasty, including autogenous fascia lata, 
Achilles tendon allograft and human dermal collagen 
allografts as well as meniscal allografts. 

Follow up of 2–15 years in a series of thirty-six shoul-
ders has shown encouraging results, with Achilles tendon 
allograft as the preferred medium (Krishnan et al, 2007).

The future
As with the treatment of osteoarthritis in all other joints 
and various other pathologies in orthopaedics, and medi-
cine in general, the future lies in biological treatment with 
gene therapy and stem cell therapy. The gold standard 
treatments would be identification of the gene(s) that give 
rise to osteoarthritis and intervention to prevent activa-
tion of that gene and/or replacement of degenerate articu-
lar cartilage with cartilage regenerated from stem cells.

Figure 4. Plain radiograph of reverse shoulder prosthesis.
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Conclusions
Osteoarthritis of the shoulder is a painful, debilitating 
condition. It can have a significant impact upon the qual-
ity of life of patients. The approach to management of 
shoulder osteoarthritis should be evidence based and 
multidisciplinary. The multidisciplinary team should 
consist of the shoulder surgeon, the GP, physiotherapists, 
occupational therapists, social services and the pain team. 
Conservative measures should be used before proceeding 
with arthroplasty, but the results of joint replacement are 
encouraging. More research (specifically randomized 
controlled trials) is needed into the conservative and sur-
gical management of this pathology, specifically the role 
of drugs, hyaluronic acid, glucosamine, physiotherapy 
and long-term follow up of the various shoulder prosthe-
ses to determine the superiority and definitive indications 
and clinical roles for each. BJHM
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KEY POINTS
n Osteoarthritis of the shoulder is increasing in incidence and presentation.
n It presents with pain, stiffness, reduced range of shoulder movement, or a varied 

combination of these, leading to a reduction in the quality of life of the patient.
n Conservative measures should be considered before offering surgery.
n A wide range of shoulder prosthesis are available: total shoulder replacement, 

hemiarthroplasty, resurfacing and reverse shoulder prosthesis.
n The gold standard treatment would be regeneration of articular cartilage – the 

potential of stem cell therapy may, in the future, make this a reality.
n There are no evidence-based national guidelines for the management of 

osteoarthritis of the shoulder. The National Institute for Health and Clinical 
Excellence is aiming to publish guidelines for the management of osteoarthritis in 
adults in 2008.


