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right indications, the procedure has a low rate of complica-

tions and morbidity, does not jeopardize future proce-

dures, and may provide an extended period of pain relief. 

Humeral resurfacing arthroplasty
Humeral resurfacing arthroplasty is an emerging option 

for young patients with degenerative joint disease of the 

shoulder. It restores normal surface anatomy while pre-

serving bone, which facilitates future procedures likely to 

be necessary in young and active individuals. Most mod-

ern prostheses are cementless and fit cap-like over the 

humeral head, restoring a smooth joint surface while 

sparing the humeral neck and maintaining native incli-

nation, offset, head-shaft angle and version (Figure 1). 

Resurfacing can be used alone, or in conjunction with 

glenoid reaming, biological resurfacing or prosthetic 

replacement. Good results have been achieved at 5 and 

10 year follow up with this prosthesis for multiple shoul-

der pathologies in patients with a mean age of 64 years 

(Levy and Copeland, 2001). A study of patients undergo-

ing resurfacing for fixed anterior glenohumeral dislocation 

found significant improvement of the Constant scores, but 

the authors were unable to achieve stability with bone 

defects of over 45% of the humeral surface. This study is 

limited by population number and length of follow up, 

but suggests that resurfacing may be an option for arthritis 

with joint incongruity from instability (Raiss et al, 2007). 

There are extremely limited data on the use of resurfac-

ing in young patients. Short term follow up by Bailie et al 

(2008), for patients less than 55 years with end stage gleno-

humeral arthritis, showed significant improvement in 

function with low complication rates. Twenty-four of 36 

Shoulder disability in young patients is often the 

result of trauma, inflammatory disease or previous 

surgery. Disruption of the articular surface or 

irreparable tendon injury often leads to early osteoarthri-

tis. Young patients with degenerative disease of the shoul-

der present a unique challenge in orthopaedic care 

because of their increased activity level and duration of 

use of any treatment. The condition can be extremely 

debilitating, significantly limiting activities of daily living. 

The goal of treatment is pain relief and restoration of 

function to enable pre-injury level of use and activities, 

which are often quite demanding. Treatment options vary 

depending on the type of pathology, duration of disabil-

ity, range of motion and patient expectations. Non-

operative or minimally invasive operative treatments 

should be indicated before glenohumeral arthroplasty. 

Early management of shoulder disability
Non-operative treatment of symptomatic shoulder arthri-

tis is always the initial management in young patients and 

includes activity modification, physical therapy and anti-

inflammatory medications. Narcotics are not recom-

mended for this chronic condition. When these options 

fail, operative intervention may include arthroscopic deb-

ridement, resurfacing, hemiarthroplasty, biological resur-

facing and total shoulder arthroplasty. It is important to 

evaluate the glenohumeral joint with both anteroposteri-

or and axillary radiographs, to adequately visualize the 

joint line. Computed tomography or magnetic resonance 

imaging may also be helpful. Magnetic resonance imag-

ing will better define soft tissue lesions and the rotator 

cuff, but computed tomography is more helpful in quan-

tifying bony loss and joint incongruity. 

In patients with radiographic evidence of congruent 

articular surfaces and decreased but preserved joint space, 

debridement provides pain relief in the majority of 

patients. Greater severity of disease yields higher rates of 

dissatisfaction. Only one-third of patients with severe oste-

oarthritis had good outcomes from arthroscopic debride-

ment (Weinstein et al, 2000). Therefore the authors are 

reluctant to suggest arthroscopic debridement in patients 

with osteophyte formation and loss of joint space. For the 
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Figure 1. Humeral head resurfacing in a 48-year-old man with 
osteoarthritis.
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had some repair of the glenoid surface, although none had 

prosthetic replacement. No component loosening was 

found at a mean of 38.1 months postoperatively and 35 of 

36 had returned to their desired level of activity. While 

encouraging, this study is limited by the number of 

patients, length of follow up and lack of subjective out-

come measurements. While glenoid resurfacing shows 

promise for relieving pain, restoring function and main-

taining bone stock, more data are needed before this can be 

recommended along with humeral surface replacement.

Hemiarthroplasty
Shoulder hemiarthroplasty provides reliable pain relief and 

increased range of motion in patients with painful osteoar-

thritis. However, it gives less pain relief, improvement in 

external and internal rotation, and patient satisfaction 

than total shoulder arthroplasty (Cofield et al, 1993; 

Levine et al, 1997; Gartsman et al, 2000; Edwards et al, 

2003; Bryant et al, 2005). Hemiarthoplasty has signifi-

cantly higher failure rates, significantly higher revision 

rates, and worse outcomes after revision to total shoulder 

arthroplasty on long-term follow up than primary total 

shoulder arthroplasty (Carroll et al, 2004). In long-term 

follow up, the rate of glenoid revision for total shoulder 

arthroplasty is lower than the rate of hemiarthroplasty 

revision in most patients, and when considering only 

polyethylene glenoids the revision rate is even lower. 

A deterioration of functional results ratings at 15 vs 5-

year follow up has been found with hemiarthroplasty, but 

not total shoulder arthroplasty; this is especially significant 

for young patients, as implants will be used for longer than 

this (Sperling et al, 2004). Hemiarthroplasty is indicated 

for patients in whom total shoulder arthroplasty is con-

traindicated, e.g. those with irreparable rotator cuff tears, 

insufficient soft tissue envelopes, inadequate glenoid bone 

stock and neuropathy (Bigliani and Flatow, 2005). 

However, when it is not contraindicated total shoulder 

arthroplasty gives better long-term motion and pain relief. 

In an attempt to improve the long-term success of 

hemiarthroplasty for pain relief and motion, while avoid-

ing the problems with the glenoid component seen in 

total shoulder arthroplasty, the procedure has been used in 

combination with concentric glenoid reaming. In canine 

shoulder models and in human hip models, reamed, con-

centric, concave joint surfaces develop a smooth, homog-

enous, securely attached fibrocartilage regenerative surface 

for articulation (Coutts et al, 1984; Matsen et al, 2005; 

Lynch et al, 2007). Data of 38 shoulders at 2–4 years fol-

low up showed significant improvements in range of 

motion and 10 of 12 individual functions from the Simple 

Shoulder Test. Two shoulders had worse function at follow 

up, one shoulder was unchanged; one shoulder had radio-

graphic evidence of humeral loosening, four had progres-

sive medial glenoid erosion, six had recurrent posterior 

glenoid wear, and one patient required revision reaming 

for persistent pain and stiffness (Lynch et al, 2007). This 

suggests that hemiarthroplasty with concentric reaming 

may provide significant improvement in comfort and 

function of the shoulder, but caution is needed until fur-

ther studies and longer outcomes are available.

Hemiarthroplasty may be preferred for avascular necro-

sis of the humeral head without glenoid involvement in 

young patients (Figure 2). The authors have not had to 

revise a hemiarthroplasty for avascular necrosis when 

there has been adequate cartilage on the glenoid surface 

at the time of surgery. Despite severe arthritic changes on 

the humeral head, the glenoid has not deteriorated with 

time as occurs in patients with osteoarthritis. 

Biological resurfacing
Biological resurfacing has been described as early as 1860, 

but use along with humeral head replacement is a rela-

tively new technique that may allow glenoid replacement 

for young, active patients with debilitating shoulder pain. 

Burkhead and Hutton (1995) reported the use of anterior 

capsule or autogenous fascia lata with good results with at 

least 2 years follow up. They noted no glenoid erosion 

and, based on Neer criteria, had five excellent and one 

satisfactory result. One patient required revision with 

biceps tenodesis for persistent pain. Since then, anterior 

capsule, autogenous fascia lata, Achilles tendon allograft 

and meniscal allograft have all been used. 

Building on Burkhead and Hutton’s results, Krishnan et 

al (2007) studied 2–15-year outcomes for biological 

resurfacing and found the best results using Achilles allo-

graft, with anterior capsule interposition associated with 

unsatisfactory results. The mean increase in American 

Shoulder and Elbow Surgeons score postoperatively was 

significantly improved, and 86% had good or excellent 

pain relief. Improvements in active anterior elevation, 

external and internal rotation were all statistically signifi-

cant. The average erosion of the glenoid was 7.2 mm, 

although this seemed to stabilize at 5 years postoperative-

ly. The glenohumeral space also decreased postoperatively 

in all patients, raising some concern about the viability of 

the graft, but the decrease stabilized by 5 years as well. 

Figure 2. a. Humeral head avascular necrosis in a young patient. b. Humeral 
hemiarthroplasty in a young patient for avascular necrosis. 
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Ball et al (2001) pioneered meniscal interposition 

(Figure 3). Their initial results on six patients at 24 months 

showed little or no pain in four of the six, and mainte-

nance of the joint space, no glenoid erosions and signifi-

cantly improved range of motion in all patients. 

Interposition with meniscus decreases forces on the gle-

noid surface (Creighton et al, 2006) and Themistocleous 

et al (2006) have developed a modified technique to 

improve glenoid coverage. There are no long-term follow-

up studies of meniscal allograft. Further investigations are 

required to determine the long-term effect on preservation 

of joint space, glenoid bone stock, range of motion and 

pain relief with the interposition grafts currently used. 

Results seem promising for these techniques, but longev-

ity and success of revision operations remain uncertain. 

Total shoulder arthroplasty
Total joint arthroplasty has become increasingly accepted 

as treatment for severe osteoarthritis in young patients 

(Figure 4). In both total hip and total knee arthroplasty, 

patients have shown considerable improvement in func-

tion (judged by Harrison hip scores and Hospital for 

Special Surgery Knee scores respectively) and survivorship 

of 90% or greater at 15–20 years in some studies (Diduch 

et al, 1997; Sochart and Porter, 1997; Dudkiewicz et al, 

2002; Eskelinen et al, 2006; Nilsson et al, 2006; Pollard 

et al, 2006; Sharkey et al, 2006; Tai and Cross, 2006). 

Despite the differences between the shoulder and lower 

extremity joints, which are weight bearing and relatively 

restricted in motion, it was thought that young patients 

with severe osteoarthritis would similarly benefit from 

total shoulder arthroplasty. Osteoarthritis is the most 

common indication, accounting for over 60% of all total 

shoulder arthroplasties performed (Hill, 2000). 

Outcomes following total shoulder arthroplasty have 

been excellent for older patients with osteoarthritis; the 

rate of associated full thickness rotator cuff tears is only 

5–10%, the entire soft tissue envelope is usually compe-

tent, neurological structures are intact, and adequate 

bone stock is often present (Figures 5 and 6). The supe-

rior results of total shoulder arthroplasty over hemiar-

throplasty have been well demonstrated (Rodosky and 

Bigliani, 1996; Smith and Matsen, 1998; Gartsman et al, 

2000; Edwards et al, 2003; Bryant et al, 2005), yet sur-

geons are reluctant to implant total shoulders in young 

patients with debilitating shoulder osteoarthritis because 

of concerns for component wear and loosening. In the 

authors’ experience, using modern implants and tech-

niques, the incidence of glenoid loosening is considerably 

less than in the past and the authors believe total shoul-

der arthroplasty is an acceptable and successful treatment 

for debilitating osteoarthritis even in young and active 

patients (Figure 7). Arthroplasty in this group is exceed-

ingly challenging as many have had previous surgery (i.e. 

for instability) which can create soft tissue scarring and 

shortening, as well as excessive posterior glenoid wear. 

It is important to remove minimal bone from both the 

surface and glenoid vault, and the authors prefer an inline 

three peg glenoid component, which removes minimal 

bone from the glenoid vault. The authors have patients 

who have had this procedure and been followed for more 

than 5 years without deterioration of glenoid fixation. 

Cement pressurization at the time of implantation is 

essential to achieve excellent fixation with a low incidence 

of radiographic lucent lines (Barwood et al, 2008). 

Use of a dual radius glenoid component preserves gle-

noid bone stock on the glenoid surface. The outer gle-

noid bone surface is smaller than the inner articular 

surface which permits the use of a smaller glenoid bone 

reamer. This is extremely helpful in cases of posterior 

glenoid wear where there may be severe bone deformity. 

Twenty patients were treated by three fellowship-

trained shoulder surgeons, and 80% had excellent or 

satisfactory Neer scores. There was only one revision for 

a loose glenoid component. Radiographic evaluation 

Figure 4. Osteoarthritis in a young patient <50 years old.
Figure 3. Meniscal allograft resurfacing of the glenoid.
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showed radiolucent lines around the glenoid of <1 mm in 

31% (five patients) of the X-rays and humeral radiolu-

cent lines in 18.75% (three patients) on most recent 

exam: this means that none of the components currently 

qualify as being at risk for loosening (Keller et al, 2007). 

These results compare favourably with past results. 

These excellent outcomes could be because all surgeries 

were done with modern components and surgical tech-

nique, including reaming, packing with thrombin-soaked 

sponges, glenoid bone impaction, and compression of the 

glenoid component until the cement polymerized. Also, 

all patients were young, and therefore more likely to have 

good bone stock, and all had osteoarthritis as an indica-

tion. As patients with osteoarthritis have the most favour-

able outcomes of any indication, limiting the population 

to these patients likely improved the overall outcomes. 

Raiss et al (2008) reported favourable results using third 

generation total shoulder arthroplasty techniques in 

patients 37–60 years old, with 95% of 20 patients either 

satisfied or very satisfied with their results and a significant 

improvement in pre- and postoperative Constant and 

Murley scores. The authors found no clinical or radiologi-

cal signs of loosening of the implants and no patients 

required revision at a mean of 7 years’ follow up. Barwood 

et al (2008) found a low incidence of early glenoid radiolu-

cencies in patients treated with total shoulder arthroplasty 

for osteoarthritis, with at least 94% adequate component 

seating for both concentric glenoids and those with preop-

erative posterior wear. For a selected population, total 

shoulder arthroplasty is an effective treatment for eliminat-

ing pain and increasing range of motion for young patients 

with debilitating osteoarthritis of the glenohumeral joint.

Conclusions and future directions
Glenohumeral arthritis is a difficult and debilitating prob-

lem for which the solution is still being elucidated. When 

non-operative management and simple debridement have 

failed to provide relief, arthroplasty is the next option. 

Current options include hemiarthroplasty, hemiarthro-

plasty with concentric reaming, biological resurfacing, 

humeral resurfacing arthroplasty and total shoulder arthro-

plasty. For glenohumeral arthritis, hemiarthroplasty has 

inferior long-term results with regard to pain relief and 

function compared to total shoulder arthroplasty. Studies 

evaluating short-term results in young patients have shown 

improvement after hemiarthroplasty with concentric ream-

ing of the glenoid, biological resurfacing and total shoulder 

arthroplasty. Humeral resurfacing arthroplasty with or 

without a glenoid procedure also shows promise for long-

term pain relief and functional improvement. 

Figure 7. Total shoulder arthroplasty in a young patient with 
osteoarthritis.

Figure 5. Intraoperative view of the humeral head with loss of cartilage 
and osteophytes consistent with osteoarthritis in a 49-year-old man.

Figure 6. Intraoperative view of the glenoid with loss of cartilage 
consistent with osteoarthritis in a 49-year-old man.
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The question of which procedure is best has not been 

answered. Outcome data for both hemiarthroplasty with 

glenoid resurfacing and humeral resurfacing arthroplasty 

are limited and short term. There is more evidence for 

interpositional arthroplasty, although caution is still need-

ed until questions regarding longevity and viability of revi-

sion have been answered. There is increasing evidence for 

the use of total shoulder arthroplasty, with modern tech-

niques and implants, for younger patients with osteoarthri-

tis. Short- and medium-term outcomes are encouraging, 

but long-term follow up and outcomes for use in expanded 

indications need further investigation. The use of shoulder 

arthroplasty in young people is still in its infancy and care-

ful and reproducible measures of functional outcomes 

should be the focus of further research. BJHM
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KEY POINTS
n Shoulder osteoarthritis in the young patient is generally a result of a traumatic 

event and can lead to significant pain and disability.
n Mild to moderate symptoms can be managed with non-operative intervention, 

pain management or surgical procedures such as arthroscopic debridement.
n Moderate to severe symptoms require more complex surgical intervention 

including hemiarthroplasty with or without glenoid biological resurfacing and total 
shoulder replacement. 

n Total shoulder arthroplasty has demonstrated a survival rate of 90% or greater at 
15–20 years. 

n Total shoulder arthroplasty provides reliable pain relief and improvement in 
function in the young patient with severely disabling osteoarthritis. 


