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The shoulder 

• Arthritis in one or more joints in the shoulde_r is 
a common disorder, but often goes unnoticed 
for an extended period due to increased com­
pensatory mobility in the other joints of the 
shoulder. 

• Synovectomy in the glenohumeral joint has a 
good potential for providing pain relief and im­
proving mobility if performed before joint dete­
rioration has become too extensive. 

• Lateral clavicle resection should probably be 
considered more often than is currently the case. 
The procedure is relatively minor and may pos­
sibly replace prosthetic surgery in some patients 
where the shape of the clavicular head of the 
humerus is retained and the articular cartilage of 
the glenohumeral joint is somewhat preserved. 

• The results of prosthetic surgery are highly fa­
vorable, particularly concerning pain relief, and 
are improving as the procedure becomes in­
creasingly more common and as more types of 
prostheses become available. The effect on mo­
bility is determined more by the condition of the 
soft tissues than by the type of prosthesis. 

• Secure fixation of a glenoid component is diffi­
cult to achieve with the prostheses and fixation 
methods currently available. Glenoid replace­
ment, however, does not seem to be required to 
achieve good pain relief and mobility. 

Good, pain-free mobility of the shoulder is deci­
sive to the function of the upper extremity. It pays 
poorly to reconstruct a rheumatically deformed 
hand if the patient cannot move it freely due to 
limited mobility in the shoulder and elbow. The 
shoulder and elbow should therefore be assessed 
at an early stage concerning the possibility of sur­
gical intervention. 

To date, surgery in the shoulder joint has been 
used relatively sparingly, most likely due to the 
good chances of compensatory mobility in other 
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joints of the shoulder region, but also due to limit­
ed surgical alternatives. 

When considering surgical treatment of a shoul­
der problem, it must be remembered that all tis­
sues are affected by inflammation. The pathologi­
cal soft tissue changes revealed at the time of sur­
gery are extremely variable and difficult to pre­
dict, as opposed to the conditions in arthritic pa­
tients. 

Scope of the problem 

Symptoms from the shoulder are common. Be­
tween 80% and 90% of hospitalized rheumatic pa­
tients or patients with more than 15 years of ill­
ness, have been reported to have radiological 
changes and more or less severe symptoms from 
the shoulder [7,14,27,36]. Arthritis in the gleno­
humeral (GH) joint and the acromioclavicular 
(AC) joint is most common. Radiographic deteri­
oration of the GH joint progresses as mobility is 
lost, with increasing duration of rheumatoid ar­
thritis. Disease in the AC joint is probably often 
overlooked as a cause of pain in the shoulder [ 17]. 
Clinical signs of AC joint arthritis have been re­
ported in 34% and radiographic changes in 85% of 
rheumatics with a painful shoulder [29]. Arthritis 
in the sternoclavicular joint is more unusual and 
seldom requires surgical intervention. 

In Lund, approximately 20 prosthetic shoulder 
joint operations are performed yearly, which 
would correspond to a nationwide need of approx­
imately 200 prosthetic operations/year. 

Indications and surgical methods 

The shoulder belongs to the joint systems which 
can be favorably treated by local steroids. Thor­
ough pain analysis should proceed such injection 
treatment. The cause of the shoulder pain may be 
localized elsewhere, even in patients with consid-
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erable radiographic destruction of the GH joint. 
Intraarticular injection into the GH joint and/or 
the AC joint and intrabursal administration usual­
ly result in good and more-or-less extended relief 
of problems, despite approximately 60% of the in­
jections being incorrectly placed [8]. Patients who 
received correctly placed injections reported 
greater gains in mobility. 

Therapy-resistant swelling of the subacromial 
bursa, which is seen in approximately 20% of 
rheumatics with shoulder pain [27], may indicate 
a bursectomy [35]. Often there is concurrent AC 
joint arthritis and the procedure can then be com­
bined with a lateral clavicle resection. Isolated 
painful AC joint arthritis can be treated by clavicle 
resection, possibly in combination with anterior 
acromioplasty, a procedure which can provide 
good pain relief in patients with massive rotator 
cuff rupture [35]. 

Synovectomy in the GH joint is seldom rele­
vant, because when the patient starts to develop 
significant shoulder problems and is hence re­
ferred for assessment, there is usually pronounced 
joint destruction. Whether or not a surgeon spe­
cialized in rheumatic diseases will see the patient 
early enough for a synovectomy to be meaningful, 
is determined by the patient's problems and by the 
referring physician being familiar with the proce­
dure. Otherwise, a patient with pain at rest, some­
what well preserved joint surfaces, and a produc­
tive synovitis is appropriate for synovectomy. It 
appears to be advantageous to perform synovecto­
my in the GH joint arthroscopically, but the litera­
ture is lacking in data to support this. 

Resection-interposition arthroplasty involves 
the joint surfaces being evened out and a mem­
brane (usually Lyodura®) being interposed be­
tween the head of the humerus and the glenoid. 
The method has been used much in Germany, but 
rarely in Scandinavia, probably due to the postop­
erative course often being long and troublesome 
and the risk of instability. A prosthesis is most 
likely the superior material for interposition. 

Lately, arthroplasty by endoprosthesis, either as 
a hemiprosthesis or as a total prosthesis with a gle­
noid component, has become an increasingly 
common procedure on the indication of mobility 
pain in shoulders with destruction of the gleno­
humeral joint. Restoring the center of mobility in 
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the GH joint is important for achieving good le­
verage for the deltoid muscle and the rotator cuff, 
and normal tension in other soft tissue parts. The 
outcome of prosthetic surgery, apart from the cor­
rect positioning of the prosthesis, is determined by 
the quality of the soft tissue parts, not least the ro­
tator cuff [9,33]. 

The first, and probably still most used, humerus 
prosthesis is the Neer prosthesis. Many types of 
prosthetic devices have been both introduced and 
taken off the market during the past 15-20 years. 
Recent trends have favored modular humeral 
prostheses, of various styles, with a conical con­
nection between the humerus component's shaft 
and articular head. It is too early to determine the 
durability of these prostheses. The glenoid pros­
thesis was introduced much later, but the hemi­
prosthesis is still widely used, while waiting for 
better methods for the fixation of a glenoid com­
ponent. 

Although there is consensus that arthroplasty 
with a prosthesis to a high extent provides reliable 
pain relief and functional gain in rheumatics, there 
has often been different opinions on the necessity 
to replace the glenoid. Both pain relief and mobil­
ity have been reported to improve more following 
a total arthroplasty compared to a hemiarthroplas­
ty [2]. Similar results concerning both pain relief 
and gain in mobility have also been found [20]. In 
a study comparing total arthroplasty and hemiar­
throplasty in rheumatics, no difference in pain re­
lief was found, but the hemiarthroplasties 
achieved a better ability for active elevation [31 ]. 
Greater gains in mobility after hemiarthroplasty 
were also shown in another study [ 16]. In a recent­
ly published review article concerning the neces­
sity of replacing the glenoid, it is noted that a re­
view of the literature gives more support for hemi­
arthroplasty than for total arthroplasty both in pa­
tients with inflammatory disease of the GH joint 
and in patients with an injured rotator cuff [32]. 

An argument against hemiarthroplasty is that 
bone loss in the glenoid accelerates, which may 
make reoperation difficult [34]. However, the 
bone quality of patients with extensive preopera­
tive bone loss is such that safe fixation of a gle­
noid component is nearly impossible. This is re­
flected by the rather high frequency of develop­
ment of a radiographic zone (probably a pro-stage 
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to loosening) in most studies [1,9, 11, 19,22,37,41], 
and high frequencies of prosthetic loosening on 
the glenoid side [1,11,19]. Preservation of the 
original glenoid also excludes that plastic wear 
products would cause or accelerate prosthetic 
loosening. 

Arthrodesis in the shoulder very rarely is a rea­
sonable alternative to prosthesis in patients with 
polyarticular joint disease. The procedure may be 
considered in younger patients with somewhat 
preserved bone quality, but arthrodesis places ex­
cessively great demands on the patient during the 
healing period, and also involves a risk for stiff­
ness in the elbow and hand during the fixation pe­
riod. 

Rehabilitation 

The postoperative course after prosthetic surgery 
is usually uncomplicated. Rehabilitation, howev­
er, often takes a long time compared to corre­
sponding time after hip and knee surgery, mostly 
due to the substantial preoperative muscular atro­
phy which commonly affects most patients. A 
carefully designed individual program for gradu­
ally increasing training of mobility and muscular 
strength based on surgical findings is important 
for achieving optimal results. 

Surgical treatment results 

Synovectomy 

Experience from synovectomy in the shoulder is 
limited. The only large patient material reported 
after 1985 is one from Norway [26]. Fifty-four 
synovectomied shoulders were followed for 5.3 
( 1-16) years. At the time of followup, 6 had been 
converted to a prosthesis and 10 continued to have 
pain, however not extensive enough to make them 
desire a reoperation to implant a prosthesis. No 
patient showed swelling as a sign of resynovitis 
and on average they gained little in mobility, 
mostly in flexion. 75% showed no radiographic 
changes, while the remainder showed progressive 
radiographic changes. It appears from this study 
that prosthetic surgery could be avoided, or at 
least be postponed, by performing a synovectomy 
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before the radiographic changes become too ex­
tensive. However, the procedure, as opposed to 
prosthetic surgery, requires extensive input from 
both the physical therapist and the patient during 
rehabilitation. 

In a German study, 75 shoulders were reported, 
followed for 6 (1-13) years [40]. 80% of shoul­
ders operated at an early stage were free from 
pain, but only 60% of those at later stages. 70% 
could manage their personal hygiene postopera­
tively, compared to 33% preoperatively, probably 
due to improved ability for inward rotation. 

In a study from Malmti of 15 patients, 12 were 
free from pain and satisfied with treatment 2 years 
after surgery, while two had been reoperated with 
a prosthesis [28]. A comparison was made with 18 
prostheses operated during the same time period. 
Seven out of eleven hemiarthroplasties and 2/7 to­
tal shoulder arthroplasties still reported pain. The 
conclusion was that synovectomy, if performed 
early in the course, can alleviate pain just as well 
as a prosthesis. Making meaningful comparisons 
between study data and methods requires precise 
classification systems for defining the preopera­
tive condition of the joint. Arthroscopic examina­
tion of the joint ought to prove useful for this pur­
pose. 

Resection-interposition arthroplasty 

In a database of 22 operated shoulders followed 
for 3 (1-5) years, one became infected and one 
unstable, significant pain relief was reported in 
the remaining shoulders and most had made func­
tional gains [39]. Another study followed 29 
shoulders for 2 (1-5) years; 20 shoulders were 
pain free, while three developed problems of in­
stability [23]. In Sweden, there is some experience 
from Uppsala [24]. Initially, good pain relief and 
mobility gains were reported in 13 operated pa­
tients. Long-term rehabilitation was required for 
restoring muscular strength, but long-term results 
are unknown. The method may be considered as 
an alternative after unsuccessful prosthetic sur­
gery or arthrodesis. 

Prosthetic surgery 

Patients with inflammatory joint disease usually 
have osteopenia, weak muscles, and a thin or rup­
tured rotator cuff, which makes it important to an-
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Table 1. Clinical and radiological results of prosthetic surgery in the shoulder 

Author No. Followup Prosthetic Pain- Radiographic zon (%) Lessening (%) Campi 
shoulders years type• relief% Hum Glen Hum Glen (%) 

Cofield (1984) 24 3 (1-6) T 92 0 4 
Pahle&Kvarnes (1985) 64 6 (1-12) T 80 6 (total!) 22 
Figgie et al. (1988) 50 5 (2-9) T 80 8 36 0 6 0 
Barrett et al. (1989) 140 5 (2-11) T 93 12 82 5 10 7 
Hawkins et al. (1989) 34 4 (2-9) T 91 0 6 9 
McCoy et al. (1989) 29 3 (1-8) T 31 86 0 0 24 
Friedman et al. (1989) 24 5 (2-10) T 92 0 42 0 8 
Swanson (1989) 10 4 (1-6) BP 100 0 0 10 
Thomas et al. (1990) 30 4 (2-10) T 13 33 0 7 7 
Rydholm&Sjogren (1993) 72 4 (2-10) H 94 25 0 
Kellyetal. (1987,1994) 36 10 (7-13) T 88 56 67 25 25 6 
Lee&Niemann (1994) 7 3 (2-4) BP 86 14 14 
vanCappelle&Visser (1994) 38 4 (1-10) H 78 0 3 8 

• T = total arthroplasty, H = hemiarthroplasty, BP = bipolar prosthesis 
- = data missing 

alyze the outcomes of prosthetic surgery in the 
shoulder of these patients, apart from those in ar­
thritic patients. It is also important to remember 
that shoulder function free from pain depends not 
only on the condition of the GH joint, but also on 
the soft tissues surrounding the joint and other 
joints in the shoulder. Especially important is an 
AC joint free from pain, a intact rotator cuff, and 
good deltoid function. 

Shoulder prostheses of various styles have now 
been used to treat rheumatic patients for several 
decades. Nevertheless, long-term followup is 
lacking. It is difficult to extract reliable data from 
the literature since different authors mix both di­
agnoses and prosthetic types in their studies. The 
majority of such mixed studies have follow-up pe­
riods of 3-4 years and show little gain in abduc­
tion and elevation, but often the largest gain is in 
rotation. Since it is difficult to measure isolated 
mobility of the GH joint, usually total shoulder 
mobility is reported, which is dependent also on 
the condition in the other joints included in the 
shoulder, and hence it is sometimes difficult to de­
fine how much of the effect on shoulder mobility 
that can be ascribed the prosthetic operation. Pain 
relief is always good, and approximately 90% out­
come of "good-excellent" is standard [43]. 

Table I shows achieved pain relief and radio­
graphic findings in pure rheumatic studies with a 
followup period exceeding 3 years [1,4,9,11,12, 
18,19,21 ,22,25,34,37 ,38,42]. Of 558 operated 
shoulders, 89 (78-100)% were relieved from pain, 

6 (0-25)% showed radiological loosening of the 
humerus component, 8 (0-25)% of the glenoid 
component, and the frequency of complications 
(infection, fracture, nerve damage, instability) 
was I 0 (0-24 )% in the eleven studies reporting 
complications. 

Pain relief after joint replacement appears to be 
safer than the prosthetic fixation, at least on the 
glenoid side. It appears as if radiographic loosen­
ing of the glenoid "component is common, but 
causes insignificant symptoms. An association be­
tween loosening of glenoid components and con­
current occurrence of rotator cuff injury [I 0] has 
been shown, and it has also been suggested that 
proximal migration of the humerus, which is com­
mon, changes the kinetics of the shoulder so that 
the risk of prosthetic loosening increases [1]. 
There is however no relationship between the 
clinical outcome and the degree of progressive 
proximal migration of humerus [20,31 ,34]. Nor 
does prosthetic loosening appear to have any sig­
nificance for the clinical result [34]. 

Only a few studies have analyzed survivorship. 
With the endpoint defined as need for revision, or 
that the patient has either unchanged or more se­
vere pain than he/she did preoperatively, 92% sur­
vival was found after 11 years for 25 prostheses in 
rheumatics compared to 74% in the total patient 
material of 53 shoulders [3]. 

Serious complications are uncommon. In an 
American study, the total risk for complications 
after 1459 prosthetic operations, performed on 
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different indications and reported in the literature 
between 1982-1992, is reported to be 14% [43]. 
This number includes instability, rotator cuff inju­
ry, ectopic ossification, prosthetic loosening, frac­
ture, nerve damage, and infection. The only severe 
complications are fracture, the incidence of which 
is less than 2%, nerve damage with an incidence 
of less than 1%, and infection with a risk of ap­
proximately 0.5%. Use of a glenoid component is 
likely to increase the risk for complications, and 
an American review study reports 12% of compli­
cations after total shoulder arthroplasty, compared 
to 5% after hemiarthroplasty [6]. 

Modular and uncemented prostheses have re­
cently become popular. The former provide better 
possibilities for achieving an optimal tension in 
soft tissues and restoring the center of mobility, 
but they also involve a risk for dislocations be­
tween the components and corrosion of the coni­
cal connection. There are no long-term results yet. 
Uncemented glenoid components have shown 
promising short-term results, but have the disad­
vantage of potentially causing more plastic wear 
and hence particle-induced prosthetic loosening 
[5]. Bipolar prostheses have also been introduced, 
a concept which has been used for decades in the 
hip and has now been reported in the shoulder in 
two small patient materials having short followup 
times [21 ,3 7]. 

The results of prosthetic surgery in the shoulder 
can be evaluated in terms of pain relief, improved 
mobility, functional improvement in the upper ex­
tremity, radiographic results, and complication 
frequency. There are several scoring systems 
("scores") for evaluating shoulder function, but no 
consensus on which is best suited for patients with 
chronic inflammatory joint disease. Mobility in 
the shoulder emanates from four joints, and it is 
difficult to measure the mobility in a prosthetic 
GH joint alone. It appears more reasonable to 
evaluate the outcome based on postoperative 
function. Examples from four studies concerning 
functional gain are shown in Table 2 [ 4, 19,34,42]. 

There are no long-term results published from 
revision surgery. 

Finally, it should be emphasized that prosthetic 
surgery in the shoulder, besides providing pain re­
lief in the shoulder, may also reduce problems in 
the neck and elbow [30]. 
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Table 2. Functional gain after shoulder prosthesis. Per­
cent of operated shoulder joints preoperatively and on 
followup 

Author Can manage Can use 
personal a comb 

hygiene (%) (%) 
n Pre FU Pre FU 

Kelly {1987) 41 
Barrett et al. (1989) 134 
Rydholm&Sjogren (1993) 71 
van Cappelle&Visser (1994) 41 

Arthrodesis 

41 83 
46 84 
30 78 
39 71 

12 54 
28 66 
6 56 

29 61 

Positioning of an arthrodesis for optimal function 
is very important and should be 20°-30° abduc­
tion, 20°-30° flexion, and 20°-30° inward rota­
tion [ 13, 15]. Arthrodesis may be considered in 
very young patients with severe bone destruction 
which almost makes secure prosthetic fixation im­
possible, or in the few who have severe pain de­
spite having spontaneously developed, and be­
come used to, very pronounced stiffness. Long­
term postoperative immobilization is required, 
with the risks involved of stiffening of the other 
joints in the arm. 

Only one report was found in the literature con­
cerning rheumatics [13]. Of25 operated shoulders 
followed during 0.5-6 years, 16 showed healing, 
and only four were said to have achieved "excel­
lent" results concerning pain relief and function. 
In a comparison between prosthetic surgery and 
arthrodesis, Jonsson et al. could observe that both 
methods provide effective pain relief, while func­
tion after prosthetic surgery was superior to that 
after arthrodesis [ 15]. 

Other surgery 

Isolated AC joint arthritis is uncommon, it gener­
ally occurs in combination with GH joint arthritis 
[30]. The natural course is known [29]. In the typ­
ical case, bone loss mainly occurs on the clavicu­
lar side, so that the lateral clavicle is gradually re­
placed by fibrous tissue. Obviously, it is doubtful 
whether it is necessary to surgically anticipate the 
natural course by performing a lateral clavicular 
resection. At earlier stages, however, this opera­
tion seems to provide significant pain relief. In 
shoulders with concurrent arthritis of the GH joint 
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and AC joint, but with maintained spherical shape 
of the humeral head, lateral clavicular resection 
should be considered as a first procedure [35]. In a 
Swedish study covering 13 AC joint resections, all 
but one of the patients were satisfied with their 
pain relief on examination 3.5 years after the oper­
ation [29]. In prosthetic surgery, the AC joint may 
be swollen, which is an early sign of arthritis, so 
that it limits the subacromial space and hence may 
jeopardize prosthetic function. In these cases it is 
probably of value to perform a resection. A combi­
nation of acromioplasty and lateral clavicular re­
section has also shown good results concerning 
pain relief and functional gain in shoulders with 
well preserved spherical shape of the humeral 
head [35]. 
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