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Introduction

• Glenohumeral arthritis in the younger patient presents a 

difficult treatment challenge                                                          

- prevalence increasing (8% yearly increase in the use of 

shoulder arthroplasty in patients younger < 55 years)                                           

Padegimas et al. CORR 2015: 473; 1860-1867                                         

- diagnosis often not straightforward                                             

- limited evidence to guide treatment decision making



Introduction

• Management particularly challenging because of:

- need for greater durability (increased activity level)

- higher patient expectations

Henn et al. JBJS (Am) 2011: 93; 2110-2115

- greater prevalence of more complex and multifactorial types 

of arthritis                            

Saltzman et al. JBJS (Am) 2010; 92: 42-47



Introduction

• Joint preserving treatment methods clearly                          

ideal option in this high demand patient group                                     

- use continues to evolve                                                   
Mitchell et al. Am J Sports Med 2016; 44: 3206-3213

However

• Outcomes to date have been variable

• No randomised or longer term data

• Techniques in general remain unproven



Introduction

• TSA offers definitive solution for resolving                                              

symptoms in this difficult patient group                                         

(pain relief and ROM)                                                                    
Sayegh et al. Arthroscopy 2015; 31: 1156-1166

However 

• Concerns remain regarding long-term durability of the 

prostheses

• Subscapularis issues

• High rate of complications 



Note

• Recent Markov decision analysis found that arthroscopic 

management of glenohumeral arthritis was the preferred 

treatment strategy for patients < 47 years of age, while 

TSA was preferred for patients > 66 years                                                                         
Spiegl et al. Arthroscopy 2014; 30: 1392-1399

• Significant risk factors for progressing to                                   

shoulder arthroplasty include the presence                                 

of grade 4 bipolar arthritis, joint space                                 

narrowing < 2mm, and large osteophytes                                                                 
Van Thiel et al. Arthroscopy. 2010;26:1451-1455



Aetiology

• Primary osteoarthritis relatively rare

• Most common predisposing factor for                           

secondary OA is shoulder instability                               or 

prior surgery for shoulder instability                                                         
Hovelius et al. JSES 2009; 18: 339-347                                                  

McNickle et al. Am J Sports Med 2009; 27: 1784-1790

• Repetitive microtrauma may also play a role                                                                                  
Maquirrain et al. Br J Sports Med 2006; 40: 447-450

• Cartilage degeneration can also follow congenital dysplasia, 

intra-articular fracture, or avascular necrosis from any cause



Presentation 

• May be noted incidentally during                                        

investigation and/or treatment of                                                        

other shoulder pathologies

• Many will present with symptoms                              

suggestive of arthritis, and clinical                                         

examination will reveal painful loss of glenohumeral ROM

• Many continue to function reasonably well for basic daily 

activities, but may have progressive loss of capacity to 

engage in sports and leisure pursuits



Investigation

• Standard Xrays may be sufficient                                                   
Walch et al. J Arthroplasty 1999; 14: 756-760

• MRI and MRA imaging modalities of choice for evaluating 

articular surfaces (sensitivity and specificity relatively good) 

and condition of the rotator cuff                                                                    
Hayes et al. Skeletal Radiol 2010; 39: 1199-1204

• CT essential for evaluating joint alignment,                         

version, and the nature of any bone loss



Management

• Treatment considered when patient perceives                

symptoms are severely affecting quality of life

• Non-surgical treatment initiated                                                                  

once diagnosis has been established 

• Surgical intervention considered only                                              

once disease resistant to non-operative                                        

measures and patient symptoms warrant                                          

further treatment 



Nonsurgical Treatment

• Includes lifestyle modification, physical therapy, simple 

analgesia, NSAID’s, chondrosupplements, cortisone 

injections, hyaluronic acid, and biologic treatments

Remember

• Evidence to support nonsurgical treatments and the 

advantages between different treatments remains limited

• Really only of value for patients with mild                            

symptoms in early stages of the disease

• Most patients with established OA respond                                  

poorly to nonsurgical treatment



Nonsurgical Treatment

Oral Drug Treatment

• Paracetamol                                                                                     

- strong evidence for use of paracetamol given                   

regularly to modify pain caused by OA in general

• NSAID’s                                                                                           

- proven effectiveness in the management of OA in general

- not recommended as first-line medication as result of 

significant side effect profile                                              

Bijlsma. Am J Ther 2002; 9: 189–197                                                    

- short courses may be helpful for symptom                                                   

control



Nonsurgical Treatment

Supplements

• Glucosamine and/or Chondroitin Sulphate                                

- popular supplements used to treat pain and loss of 

function associate with OA                                                               

- widely used (excellent safety profile)

- most studies assessing their effectiveness show modest to 

no improvement compared with placebo in either pain 

relief or joint damage

- may affect progression of arthritis                                     

Vangsness et al. Arthroscopy 2009; 25: 86-94                                                

Lee et al. Rheumatol Int 2010; 30: 357–363



Nonsurgical Treatment

Corticosteroid Injections

• Intra-articular corticosteroid                                                                            

- few good well controlled studies                                                                  

- no real evidence to support routine use                                            

for management of shoulder arthritis

Gross et al. Sports Health 2013; 5: 153–159

- some benefit in short term over physiotherapy                                            

Buchbinder et al. Cochranne database Syst Rev 2003                                   

- May be helpful in managing acute exacerbation of pain as a 

result of inflammation within the joint



Nonsurgical Treatment

Viscosupplementation

• Sodium Hyaluronate Injection                                                                          

- anti-inflammatory, anabolic, and                                      

chondroprotective actions                                                                       

- safe and generally well tolerated                                                        

Noel et al. Joint Bone Spine 2009; 76: 670-673                                                    

- purpose is to replace lost HA and potentially stimulate 

production of endogenous HA

- may provide some improvement in pain and physical 

function (VAS and Constant scores)                                                                                  
Merolla et al. Musculoskelet Surg 2011; 95: 215-224

- number and timing of injections undetermined



Nonsurgical Treatment

Autologous platelet preparations

• PRP                                                                                                  

- no evidence to support use of platelet gel or platelet-poor 

products in management of shoulder arthritis                           

- clinical trials comparing use of PRP with HA 

preparations have shown superior outcome in terms of 

pain relief, reduction in stiffness and functional 

improvement in PRP group (follow-up to 24 months) 

Zhu et al. Osteoarthr Cartilage 2013; 21: 1627-1637                                            

- may be a focus of future research



Nonsurgical Treatment

Stem Cell Therapy

• Intra-articular MSC                                                                                  

- clinical studies suggest                                                      

intra-articular MSC therapies                                            

safe when used to treat OA or focal chondral defects, 

with generally positive clinical outcomes                                   

McIntyre et al. Am J Sports Med 2018; In Press                                                   

- efficacy of these therapies cannot be determined               

- determining cells’ MOA, standardizing cell harvesting, 

processing, and characterization, optimal cell source 

and count, ideal target patient population, and optimal 

method of delivery still required



Surgical Treatment

• Classified into the following categories:

- palliative

- reparative

- restorative

- reconstructive



Goals

• Treatment goals for younger patient with glenohumeral

arthritis are resolution of symptoms and restoration of 

mobility and function

However

• Patient expectations must be matched to the                     

durability and longevity of specific treatment chosen

• Mainstay of successful outcome is related to patient 

education that clearly outlines the natural history and 

functional process that is present



Palliative

Arthroscopic Debridement

• Lavage, removal of debris, chondroplasty, removal of 

osteophytes, capsular release

• Predominant goal pain relief and a delay to TSA

• Level IV type evidence suggest improvements in pain relief 

and satisfaction in short term
Millett et al. Arthroscopy 2013: 29; 440-448                                                 

Sayegh et al. Arthroscopy 2015: 31; 1156-1166

• No high quality evidence to support routine use                         
Namdari et al. Arthroscopy 2013; 29: 1392-1398

• Poor prognostic factors bipolar lesions and joint incongruity 
Kerr et al. CORR 2008; 466: 634–638



Reparative

Microfracture

• Aim is to perforate subchondral bone plate to facilitate 

ingrowth of fibrocartilage to cover hyaline cartilage defect

• May be useful in short term for symptom relief, especially 

for isolated small full thickness lesions                                     
Mitchell et al. Am J Sports Med 2016; 44: 3206-3213

• Can provide long term improved function and reduced pain 

in some patients, but high reoperation rates and failure    
Wang et al. Am J Sports Med 2018; 46: 786-794

• May not alter natural history of degeneration                                        

- bipolar lesions, diffuse disease, glenoid wear                                               
Mitchell et al. Am J sports Med 2017; 45: 794-802



Reparative

Hydrogels

• Thermosensitive bio-adhesive hydrogel that rapidly 

solidifies when heated to body temperature

• Applied directly onto cartilage lesions and sticks firmly 

• Provides a scaffold for stem cells released from the bone 

marrow (nano-fracture now optimal technique)

• Protects the clot during the healing phase and enables a 

shortened rehabilitation period



Restorative

Osteochondral Autologous Transplant (OATS)             

- may be useful in short term for symptom relief, but 

unlikely to alter progression of arthritis                                                            

Kircher et al. JBJS (Br) 2009; 91: 499-503                           

- role in shoulder limited

Autologous Chondrocyte Implantation

- has been used as a second line strategy to microfracture 

but only for small focal lesions                                                     

Gikas et al. JBJS (Br) 2009; 91: 997-1006

- outcomes variable; role in shoulder limited



Restorative

Fresh Osteochondral Allograft

• Arthroscopic total shoulder resurfacing

• Grafts are introduced through the rotator interval                        

using the anterior portal

• Preserves bone stock and offers young patients                    

pain relief and a potentially viable option for                        

avoiding TSA

• No long term outcomes available                                         
Gobezie et al. Arthroscopy 2011; 27: 1588-1593



Restorative

Biologic Resurfacing

• Aim to provide an interposition of soft tissue                                     

to reduce rate of bony erosion and deformity                                                     

- capsule, fascia lata, allograft or scaffolds of allograft or 

xenograft ECM (eg. GraftJacket or Arthroflex)

• Undertaken either open or preferably arthroscopic                                                               
Adams et al. JSES 2007; 16: 254S–260S                     

• Most reported outcomes unpredictable with high revision rates 
McNickle et al. Am J Sports Med 2009; 27: 1784-1790                            

Namdari et al. JSES 2011; 20: 1184-1190

• Recent report suggests safe option in select patients                    
Hartzler et al. Arthroscopy 2017; 33: 1920-1925



Reconstructive

Hybrid Arthroplasty

• Humeral head replacement with biologic resurfacing of glenoid

• Aim to avoid prosthetic glenoid and improve                         

results of hemiarthroplasty alone

• Reported results variable, with recent studies                                

reporting high failure rates in short term                                                                   
Strauss et al. JSES 2014: 23; 409-419                                                        

Puskas et al. JSES 2015: 24; 1900-1907

• One recent report suggests successful midterm outcome 

regardless of radiographic outcome (high preop function better)                  
Lo et al. JSES 2016; 25: e199-e207



Reconstructive

Humeral Head Resurfacing

• Perceived advantages include minimal bone resection, 

fewer complications, and easier revision

• Good short to mid-term results reported, perhaps          

better than those for stemmed hemiarthroplasty,                                      

but only when no subluxation or glenoid wear                                        
Bailie et al. JBJS (Am) 2008; 90: 110-117                                         

Iagulli et al. Orthop J Sports Med 2014; 2: 1-6

• Longer follow-up studies report good symptomatic and 

functional results in 81.6% over 10 years                                    
Levy et al. JSES 2015; 24: 1049-1060  

• Recent use reducing in favour of stemless designs



Reconstructive

Stemmed Hemiarthroplasty

• When combined with concentric glenoid reaming                       

(ream and run), can provide medium term pain                                 

relief and improvement in function, mainly in motivated elderly                                                   
Saltzman et al. JSES 2011; 20: 609-615

• Early failure a major concern, with progressive                                         

joint space narrowing, glenoid erosion, and                                    

diminishing outcomes occurring over time                                                      
Levine et al. JBJS (Am) 2012: 94; e164                                                             

Sandow et al. JSES 2013; 22: 877-885

• Functional outcomes better following TSA with fewer revisions 
Sandow et al. JSES 2013; 22: 877-885



Reconstructive

Total Shoulder Arthroplasty

• Results in significantly better pain relief,                                        

post-operative ROM, and patient                                  

satisfaction, with a lower revision rate,                          

compared with hemiarthroplasty
Radnay et al. JSES 2007; 16: 396-402                                                            

Eichinger et al. JSES 2016; 25: 772-780

However

• Longevity of TSA in younger patients has                             

been questioned (arbitrarily defined as < 55 years of age)



Why?

• Tendency for these patients to be generally                                        

more physically healthy and active                                                     
McCarty et al. Am J Sports Med 2008: 36; 1577-1581                                     

Schumann et al. Am J Sports Med 2010; 38: 2097-2105

• Patient expectations very different                                                            

- recovery of ‘normal’ joint function                                                 
Henn et al. JBJS (Am) 2011; 93: 2110-2115

• Lifestyle demands may exceed capacity of conventional metal 

and plastic implant

• Often more complex cases to                                                        

begin with                                                                                            
Johnson et al. JSES 2015; 24: 317-325



TSA

• Longer term studies have shown evidence of                                  

implant loosening (glenoid component failure)                       

and deterioration of function with time following use of 

anatomic TSA in young patients                                                                           
Sperling et al. JSES 2004; 13: 604-61                                                    

Denard et al. JSES 2013; 22: 894-890

• Complication rates reported to be higher                                     
Sperling et al. JBJS (Am) 2013; 95: 563-569

• Concerns regarding difficult revision                                    

(usually because of glenoid bone loss)



In Fact

• One study demonstrated that for every increase                                    

in 1 year of age, there is a 3% decreased risk of                     

revision surgery and a 13% decreased risk of                   

revision surgery for mechanical implant failure                                                                        
Wagner et al. JSES 2017; 26: 1573-1580

However

• As surgeons perform these arthroplasties on                                   

younger patients, the age when patients have                            

markedly increased risk of failure has yet to                                

be determined



Glenoid Failure

• Greater expectations for activity and functional                     

outcome from TSA in younger patients, which                                        

will likely increase stress and wear

• More rapid wear and higher rate of loosening                                                                              

- small surface area                                                                      

- high contact stresses in both compression                                              

and shear (especially with metal back)                                                                                     

- non-fixed instant centre of rotation of the                                

joint during abduction 



Hence

• Because young patient with TSA likely to experience 

implant failure in their lifetime, primary focus has been       

to avoid use of glenoid component, preserve glenoid bone 

stock, and use implants that facilitate revision

However

• Important to understand that implant survival not an accurate 

indicator for success of TSA in this patient cohort 

• Discordance between patient satisfaction and                       

implant survival                                                                                         
Eichinger et al. JSES 2016; 25: 772-780 



Hemi versus TSA

• Recent studies have not shown a greater                                              

failure rate for TSA compared with hemiarthroplasty in 

patients aged < 55 years                                                              
Bartelt et al. JSES 2011; 20: 123-130                                           

Eichinger et al. JSES 2016; 25: 772-780

• Longitudinal survival studies have shown that                             

TSA is more durable in young active patients                                   

- reason for hemi revision pain from glenoid erosion                            

- revision for TSA still higher than patients > 59 years
Dillon et al. JSES 2013; 22: 1338-1344

• Supported in long term studies from Mayo Clinic                  
Schoch et al. JSES 2015; 24: 705-710



Remember

• Implant related complications tend to occur over                      

long term, potentially providing patient with many                        

years of symptom free, improved function                                         
Denard et al. JSES 2013; 22: 894-890                                                      

Schoch et al. JSES 2015: 24; 705-710

• Many unsatisfactory results due to pain and                                    

stiffness from soft tissue abnormalities, not                         

necessarily related to the implants themselves                                                                               
Sperling et al. JSES 2004; 13: 604-613 



In Addition

• Recent study comparing TSA with hemiarthroplasty 

reported that treatment of end-stage glenohumeral arthritis 

in patients 30 to 50 years old in the United States with 

TSA instead of hemiarthroplasty, would result in greater 

cost savings, avoid a substantial number of revision 

procedures, and result in greater years of satisfactory or 

excellent patient outcomes and greater quality adjusted life 

years (QALY’s) gained                                                                                           
Bhat et al. CORR 2016; 474: 2482-2492



Activity

• Patients following TSA report better motion                        

and strength and are equally or more active                       

as patients following hemiarthroplasty                                                                
Zarkadas et al. JSES 2011; 20: 273-280 

• TSA allows the patient to participate in                                      

non-contact sports without significant                              

restriction                                                                            
Schumann et al. Am J Sports Med 2010; 38: 2097-2105

• Many patients increase their frequency of                                      

participation post-operatively                                              
McCarty et al. Am J Sports Med 2008; 36: 1577-1581



Currently

• Improved implant design (peg designs, cross-linked poly,     

Vit E poly), more durable biomaterials (trabecular metal, 

pyrocarbon, ceramics), and innovations in preop planning and 

surgical technique (including revision) continue to occur

• May be associated with higher short and mid-term implant 

survival but no definitive conclusions regarding influence on 

long-term outcomes available



Pyrocarbon

• Strong, ceramic-like material formed as coating that            

is deposited onto a high-strength graphite substrate 

• Demonstrates incredibly low wear rates against native 

articular cartilage and bone and may provide an excellent 

option in this patient group

• Ongoing prospective trial in Australia reports promising 

results similar in outcome to TSA in regards to ROM, 

pain relief and function (average ASES score 88, 

Constant score 89 at 3.5 years)

• May be able to re-centre humeral                                                  

head even when posterior wear



Summary

• Problem of glenohumeral arthritis in                                     

young active patient remains unsolved

• Incidence is likely to continue increasing, and further 

research in this area important

• Several treatment options exist, and one                                        

solution does not fit all patients

• Proper management requires individualised approach, with 

a clear understanding by surgeon and patient of anticipated 

outcome of selected treatments



Summary

• Ideally some form of joint preserving treatment would 

seem best option in this high demand patient group

• Arthroscopic debridement (+/- nanofracture)                         

efficacious and safe in short to mid term for                                  

young patients with concerns about arthroplasty 

However

• Reported outcomes for other joint preserving                              

treatment alternatives have been variable and                                       

to date these techniques remain unproven



Summary

• Resurfacing (or stemless) arthroplasty may offer a solution 

for select patients in the absence of humeral head 

subluxation or asymmetric glenoid wear                                                    

- avoids prosthetic glenoid replacement                                              

- may permit greater patient activity level                                                          

- use of pyrocarbon or ceramic may reduce glenoid wear                                                                  

- may allow easier revision  



However

• Whilst operations that preserve glenoid bone stock are 

appealing, TSA remains most reliable operation in terms of 

pain relief and ROM

• Well-done TSA in carefully selected younger patients is 

typically successful, and preferable in the long term, to a 

hemiarthroplasty or partial replacement procedure
Sayegh et al. Arthroscopy 2015: 31; 1156-1166

• Does come with the caveat that at long term                        

follow-up there may be a significant number                             

of patients with glenoid components “at risk”



Therefore

• At present no reason why TSA should not be                     

procedure of choice in many of these patients

• Glenoid remains a concern, although improvements in 

design and recent follow-up studies have legitimised some 

of these concerns

• Results certainly favour TSA over hemiarthroplasty in terms 

of pain relief, ROM, patient satisfaction, and implant 

survival



Summary

• Continued prospective analysis and long-term follow-up 

and registry studies will provide meaningful data and 

promote further improvement in the use of arthroplasty in 

this difficult patient group

• Challenge ultimately for the shoulder surgeon, with the  

aid of colleagues in cellular and molecular biology and 

bioengineering, is to harness progress in materials 

technology and stem cell therapy to                                          

create the ideal bioactive surface



Thank You


