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ABSTRACT
Objective
To evaluate the natural history of shoulder osteoarthritis (OA), in particular the requirement for
arthroplasty over time, and to determine the potential predisposing factors for such arthroplasty.

M ethods

In- and out-patients with the diagnosis of OA of the shoulder seen between January 1990 and
December 1994 were contacted by mail or telephone in 2000. Evaluation at the time of diagno-

sis: demographics, clinical and radiological data were evaluated at the time of diagnosis. The

follow-up evaluation consisted of a questionnaire sent to each patient inquiring whether they
had had recourse to shoulder arthroplasty and, if not, evaluated their willingness regarding this

surgical approach. For the statistical analysis the requirement for arthroplasty over time was
evaluated using the Kaplan-Meier technique. Potential factors predisposing to arthroplasty were

determined using a Cox-model analysis.

Results
The questionnaire was answered by 72 of the 86 contacted patients. No difference was observed
in clinical and radiological variables at the time of diagnosis between responders and non-
responders. The requirement for arthroplasty was low (respectively 5% and 13%, 5 and 10 years
following the onset of the symptoms). Nearly half of the patients who had not undergone surgery
thought that arthroplasty would have been the treatment of choice to improve their quality of life
since more than one year at the time of completing the questionnaire. Two variables were picked
up in the Cox analysis, with a probability of shoulder replacement higher in patients with con-
comitant osteonecrosis of the humeral head (p = 0.02) and a non-eccentric glenohumeral OA
(p= 0.011).

Conclusion
The low percentage of patients with arthroplasty over time, together with patient perception,
suggest under use of this surgical approach in shoulder OA.
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Introduction

Shoulder joint replacement is one of the
more recent developmentsin thefield of
prosthetic arthroplasty. Although the
1950s saw the introduction of proximal
humeral prosthetic replacement to treat
humera fracture, twenty years passed
before total shoulder replacement was
used to manage glenohumeral osteoarth-
ritis (1-4). Presently, prosthetic re-
placement for glenohumeral osteoarth-
ritis remains the last resort for patients
who have severe shoulder pain with sig-
nificantly restricted range of motion and
compromise of daily living activities
when aprogram of nonsurgical manage-
ment has been unsuccessful.

Although published studies have
shown good functiona results and a
complication rate lower than or equal
to knee or hip arthroplasty, the surgical
approach is less used for advanced
glenchumeral osteoarthritis in daily
practice than for knee or hip involve-
ment. Moreover, osteoarthritis of the
glenohumeral joint occurs less com-
monly than that of the weight-bearing
joints. Studies comparing the different
categories of shoulder prosthesis (5, 6)
or evaluating the role of anatomical
factors influencing surgical success (7,
8) have been widely published, but lon-
gitudinal observational studies remain
rare. To our knowledge, only two stud-
ies have been published concerning the
factors influencing this surgica ap-
proach (9, 10).

The purpose of the present retrospec-
tive study was to determine the rate of
requirement for surgery and the predis-
posing factors for arthroplasty in glen-
ohumera osteoarthritis. We also at-
tempted to evaluate the patient’s opin-
ion regarding this therapeutic ap-
proach.

Materials and methods

Sudy design

In August 2000, the files of 135 pa
tients diagnosed as suffering from
glenochumeral osteoarthritis between
January 1990 and December 1994 in
our department were retrospectively
reviewed.

Patients
We carefully analyzed the files of each
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patient and included, as having primary
glenohumeral degenerative joint dis
ease, those patients fulfilling all the fol-
lowing criteria: 1) no history of trauma,
of an another known cause of secondary
shoulder osteoarthritis or of a previous
local surgery 2) no higtory of inflamma:
tory joint disease 3) radiographs show-
ing narrowing of the joint space (less
than 5 mm) and periarticular osteo-
phytes and/or periarticular sclerosis

The following demographic and base-
line characteristics of the included
patients were recorded: sex, age at time
of diagnosis of glenohumeral osteoar-
thritis, ageat time of beginning of shoul-
der discomfort, clinicad characteristics
of shoulder arthritis (unilatera or bilat-
era, right side and/or |eft side), con-
comitant pathology (chondrocalcinosis,
aseptic  osteonecrosis), radiological
characteristics of arthritis (centred or
not, joint space width).

Long term follow-up

A questionnaire was sent to each
included patient. The points it consid-
ered were the following: 1) Did you re-
sort to shoulder arthroplasty in the
treatment of your glenohumeral osteo-
arthritis? 2) Can you evaluate the pain
due to your osteoarthritis and your
functional discomfort during the past
week before completing this question-
naire? (Two visual analogue scales gra-
duated between 0 to 100 (O represent-
ing no pain or no disability to execute
daily activities and 100 the greatest
imaginable pain or the impossibility to
execute daily activities) were sent with
the questionnaire.) 3) Do you fed that
the medical treatment is sufficient
regarding your discomfort? If you have
not resorted to surgery, what is your
willingness regarding shoulder arthro-
plasty ? Do you desire such a ther-
gpeutic approach? If your answer is
yes, for how long a time do you feel
that this treatment would have been
preferable for you?

If no response was obtained after two
weeks, a second questionnaire was
sent. If no response was obtained dur-
ing the 10 days following this second
questionnaire, telephone contact was
attempted in order to interview pa-
tients.



Satigtical analysis

The baseline characteristics of the two
groups of patients (those for whom a
response to the questionnaire was
obtained and those who were lost to
follow-up) were compared using a Stu-
dent’s t-test and a Chi-square test. The
requirement for arthroplasty was evalu-
ated using the life table analysis tech-
nique (Kaplan Meier). The potential
predisposing factors to such surgery
were evaluated using the log-rank test
for univariate analysis and the Cox
analysis for multivariate anaysis in
which the requirement for surgery was
the dependent variable and both the
demographics and baseline characteris-
tics were the independent variables.
The patient’s opinion concerning this
surgery was evaluated in two parts. the
first consisted of comparison between
groups (those with and those without
surgery) of the level of pain and func-
tional discomfort using the non-para-
metric Mann-Whitney test; the second
consisted of a descriptive analysis of
the patient’s willingness for surgery.

Results

Sudy course

During the study period (January 1990
to December 1994) 19,011 patients
consulted the four practitioners in the
department. Fifty-four patients were
diagnosed as having primary gleno-
humeral osteoarthritis. Two patients
were excluded because they suffered
from rheumatoid arthritis. One patient
was excluded because she suffered
from systemic lupus erythematosus.
Four patients were excluded because of
missing data. Forty-seven patients were
thus studied.

Additionally, 81 patients were hospital-
ized for shoulder lavage. Twenty-three
of these 81 patients were also consult-
ing patients. Eighteen patients were
excluded because the lavage was done
for reasons other than degenerative
arthritis (rheumatoid arthritis for 9 of
them, septic arthritis for 6 and psoriatic
rheumatism for 3). One patient was
excluded for missing data. Thirty-nine
patients were studied.

A total of 86 patients were therefore
included in the study, representing 130
sites of glenohumeral osteoarthritis
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(Fig. 1). The questionnaire was return-
ed by 72 of the 86 patients (an 84%
response rate). These 72 patients suf-
fered from either unilateral or bilateral
osteoarthritis (110 sites of glenohu-
meral osteoarthritis).

The main characteristics of the studied
patients are summarized in Table I.
There was no statistical difference
between the baseline characteristics of
the patients from whom a response was
obtained and those of the patients who
were lost to follow-up.

Requirement for surgery and
predisposing factors to shoulder
replacement

The rate of requirement for surgery
over time was evaluated using the life
table analysis. After 5 and 10 yearsfol-
lowing the onset of symptoms, such
surgery was performed in 5+ 3% and
13+ 4 % of the patients.

Using log-rank univariate analysis, sex
(p=0.64), age at the onset of symptoms
(p=0.09), age at the time of diagnosis
(p =0.16), unilateral or bilateral osteo-
arthritis (p = 0.2), side of the involve-
ment (p = 0.056), presence or absence
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of shoulder chondrocacinosis (p = 0.63)
and joint space narrowing (p = 0.32)
were not significantly associated with a
a higher rate of and/or more rapid sur-
gical procedure. On the contrary, an
associated ipsilateral shoulder ONA (p
= 0.02) and a centred glenchumeral
osteoarthritis on radiographs (p =
0.011) were shown to be associated
with this surgical treatment.

Using the Cox multivariate analysis,
the same two factors were shown to be
associated with greater and/or more
rapid surgical procedure.

Patient’s opinion

The mean level of pain and functional
impairment during the two weeks pre-
ceding the date of the follow-up ques-
tionnairewas 49 + 27 versus 21 + 22 (p
=0.006) and 56 + 27 versus 26 + 23 (p
= 0.005) in the 59 patients who were
managed medically versus the 13
patients in whom arthroplasty was per-
formed.

When patients were questioned regard-
ing their willingness for surgery, 45%
of them thought that: (1) medical treat-
ment was clearly insufficient, (2) arth-
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Table|. Baseline characteristics.

Patients from whom a

Patients who were

response was obtained lost to follow-up p
Number 72 14
Number of OA shoulders 110 20
Average age (and standard deviation) 70.3 years 68 years 0.62
at time of diagnosis (+ 10 years) (+ 12 years)
Sex n=72 n=14
F 78% (56) 22% (16) 0.2
M 50% (7) 50% (7)
Mean duration of symptoms before n=72 n=14
diagnosis (and standard deviation) 5years 4 years 0.4
(+ 3years) (+ 3years)
Unilatera arthritis 50% (36) 57% (8) 0.57
Bilateral arthritis 50% (36) 43% (6)
CCA n=110 n=20
Yes 25.5% (28) 25% (5) 0.9
No 74.5% (82) 75% (15)
ONA n=110 n=20
Yes 14% (15) 20% (4) 0.3
No 86% (95) 80% (16)
Radiological data n=110 n=20
Centred arthritis 34.5% (38) 40% (8) 0.7
Eccentric arthritis 66.5% (72) 60% (12)
Radiological data n=110 n=20 0.84

Mean joint space measurement

1.6mmz+ 1.2 mm

1.7mm=+ 1.3 mm

roplasty was necessary to ameliorate
their quality of life, and (3) surgery
would have been necessary since more
than one year at the time of question-
naire. Moreover, 20% replied that
medical treatment was clearly insuffi-
cient with regard to their daily activi-
ties (because of pain and/or functional
disahility).

Discussion

In this retrospective study, we showed
that only two factors influenced the
resort to arthroplasty in patients suffer-
ing from primary glenohumeral degen-
erative joint disease: the presence of a
local ONA and the radiological type of
arthritis (centred or eccentric). In addi-
tion, this study underlines the fact that
prevalence of shoulder arthroplasty re-
mains low (surgery was performed for
only 5% and 13% of these patients dur-
ing respectively the 5 and 10 years fol -
lowing the onset of symptoms). Lastly,
guestioning patients about their will-
ingness to undergo arthroplasty reveal -
ed that for many of them this therapeu-

tic approach seemed to be under-used.

There are severa potential limitations
to our study. First, it was retrospective.
Second, only 86 patients were studied
out of the total number of patients who
consulted in our department during
five consecutive years. This figure
points out the rarity of primary gleno-
humeral osteoarthritis and the difficul-
ty of performing large prospective
studies. Third, only few factors were
studied (sex, age at time of diagnosis,
interval between the onset of the symp-
toms and the first medical visit for
shoulder pain or dysfunction, side of
the disability, unilateral or bilateral
arthritis, presence or absence of chon-
drocalcinosis or aseptic osteonecrosis,
centred or eccentric arthritis on radio-
graphs, measurement of the joint
space), but these appear to be the rele-
vant factors. Fourth, the patients’ will-
ingness or preference to undergo
surgery was evaluated by means of a
standardized questionnaire rather than
through conversations with a rheuma
tologist or an orthopaedic surgeon. We
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used this approach to minimize the
influence that a practitioner may exert
over a patient. In our opinion, the re-
sponse obtained was thus representa-
tive of the subjective willingness of
each patient. Fifth, because there are
no standardized guidelines regarding
when and in whom arthroplasty should
be performed, and because a previous
report showed that the primary reasons
for patients to undergo arthroplasty are
joint pain and functional disability
(11), we estimated the potential need
for surgery based on self-reported
symptoms, disability and quality of
daily life; on this basis, we concluded
that shoulder arthroplasty was under-
used. Obviously, other studies con-
ducted in other sets of patients, in dif-
ferent countries, using a different de-
sign (prospective) are required in order
to confirm or not this conclusion.

The only factors found to be predictive
for arthroplasty were centred or eccen-
tric osteoarthritis and associated shoul-
der aseptic osteonecrosis. Neverthe-
less, a number of points should be
emphasized. First, in our study, thera-
diographic type of osteoarthritis (cen-
tred or eccentric) was the main factor
influencing the surgical treatment.
Reviewing the literature, the main fac-
tor which influences the results of
shoulder arthroplastiesis the condition
of the rotator cuff (6,8,12,13). No le-
sion of therotator cuff (and thus, a cen-
tred arthritis) is usually a good reason
to propose surgery. Our results are in
agreement with these previously pub-
lished studies. Second, that aseptic
osteonecrosis was the second factor
influencing the therapeutic approach is
easily explained: patients are usually
younger, with a good general health
status and good condition of the rotator
cuff. Moreover, in thisindication, post-
operative results are known to be
excellent (9). Third, even if no statisti-
cal difference was revealed regarding
the side of the arthritis (p=0.056),
arthroplasty seems to be more often
performed on the right than on the left
side. Theright side being usually dom-
inant, we can hypothesize that the
functional discomfort is more rapidly
and more intensely experienced by
patients and thus they (and their practi-
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tioners) more readily consider this
therapeutic approach. Larger and pros-
pective studies are necessary to clarify
this point. Fourth, as previously noted
(14-16), postsurgical relief of pain is
excellent whereas improvement in
functional disability appears to be less
satisfactory. Patients and physicians
must be aware of these points. Fifth,
numerous studies (17, 18) have shown
differences between males and females
in the rate of using knee and hip arthro-
plasty (women receiving less surgical
health care than men), but in our study,
gender seems not to be a predictive
factor for arthroplasty. However, fe-
males are over represented in our study
and we can hypothesize that a selection
bias was introduced.

Another main finding pointed out by
this study is that, even though numer-
ous published studies have demonstrat-
ed substantial and statistically valid
improvements in pain and function af-
ter shoulder arthroplasty (6,7,16, 19),
this surgical approach seems to be
under-exploited. Near half of the ques-
tioned patients thought that arthroplas-
ty would be the treatment of choice to
improvetheir quality of lifebut, even if
published studies have compared
shoulder arthroplasty favorably with
arthroplasty of the knee or hip regard-
ing symptom improvement and com-
plication rate, practitioners seem more
hesitant to purpose arthroplasty of the
shoulder than of the knee or hip. Nu-
merous factors can explain this find-
ing. First, being more recent, the surgi-
cal technique may appear to be less
mastered. Second, glenohumeral oste-
oarthritis being relatively uncommon
(20, 21) and pathologies of the soft tis-
sues (rotator cuff and biceps) being
markedly more common than skeletal
pathologies (22), primary care physi-
cians may beless aware of the different
therapeutic possibilities and general
indications of each of them for treat-
ment of osteoarthritis. Third, it is
known that the range of motion that
can be obtained postoperatively and
hence the degree of improvement of
shoulder function is dependent in large
measure on intact, functioning soft tis-
sues. We can thus hypothesize that an
associated rotator cuff deficiency re-

mains for many practitioners a con-
traindication for surgery even if this
deficiency is limited. Nevertheless,
practitioners must be aware that an
appropriate surgical technique (23-26)
and a surgeon familiar with shoulder
pathologies (27) are often guarantees
of marked postsurgical pain and func-
tional improvement.

In conclusion, shoulder arthroplasty is
shown in the literature as being both
safe and effective in aleviating pain
and improving joint function, and this
procedure should be proposed early
and used in patients with refractory
pain and disability when conservative
measures have failled. Moreover, as in
knee or hip arthroplasty (28-32), large
and prospective studies are required to
clarify the prevalence and indications
of shoulder arthroplasty and to evalu-
ate in detail the willingness of patients
to undergo surgery.
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