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Retrospective Analysis of Arthroscopic Management of
Glenohumeral Degenerative Disease

Geoffrey S. Van Thiel, M.D., M.B.A., Steven Sheehan, B.S., Rachel M. Frank, B.S.,
Mark Slabaugh, M.D., Brian J. Cole, M.D., M.B.A., Gregory P. Nicholson, M.D.,

Anthony A. Romeo, M.D., and Nikhil N. Verma, M.D.

Purpose: The purpose of this study was to examine the results of arthroscopic debridement for
isolated degenerative joint disease of the shoulder. Methods: We retrospectively identified 81
patients who had arthroscopic debridement to treat glenohumeral arthritis. Of these patients, 71
(88%) were available for follow-up. The preoperative Simple Shoulder Test score, American
Shoulder and Elbow Surgeons score, Short Form 12 score, visual analog scale score for pain, and
range of motion were recorded. These were compared against postoperative scores by use of the
statistical paired t test. In addition, patients completed postoperative University of California, Los
Angeles; Constant; and Single Assessment Numeric Evaluation scores. Forty-six preoperative
radiographs were blindly evaluated and classified. Finally, the need for subsequent shoulder arthro-
plasty was recorded. Results: The mean follow-up for the 55 patients who did not progress to
arthroplasty was 27 months. The mean preoperative and postoperative American Shoulder and Elbow
Surgeons, Simple Shoulder Test, and pain visual analog scale scores all significantly improved (P �
.05). Furthermore, range of motion significantly improved (P � .05) in flexion, abduction, and
external rotation. Additional postoperative scores were as follows: University of California, Los
Angeles, 28.3; Single Assessment Numeric Evaluation, 71.1; Constant score for affected shoulder,
72.0; and Constant score for unaffected shoulder, 78.5. Of the patients, 16 (22%) underwent
arthroplasty at a mean of 10.1 months after debridement. Radiographic review showed that 13
shoulders with a mean joint space of 1.5 mm and grade 2.4 arthrosis went on to have shoulder
arthroplasty. In contrast, 33 shoulders with a mean joint space of 2.6 mm and grade 1.9 arthrosis did
not go on to have shoulder arthroplasty. Conclusions: Patients with residual joint space and an
absence of large osteophytes can avoid arthroplasty and have increased function with decreased pain
after arthroscopic debridement for degenerative joint disease. Significant risk factors for failure
include the presence of grade 4 bipolar disease, joint space of less than 2 mm, and large osteophytes.
Level of Evidence: Level IV, case series.
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egenerative disease of the glenohumeral joint is a
significant problem primarily affecting older pa-

ients. However, in some cases it can also impact
ounger, active individuals. As shown by Matsen et al.,1
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hese patients have significant pain and are functionally
imited when compared with patients with normal
houlders. Gartsman et al.2 further illustrated a signif-
cant decrease in Short Form 36 variables with shoul-
er arthrosis. Thus, shoulder arthrosis creates a sub-
tantial patient burden.

Multiple sources can contribute to patient discomfort
n addition to the joint degeneration, including labral
athology, biceps tenosynovitis, rotator cuff pathology,
oose bodies, and articular cartilage damage. Initial treat-
ent for these conditions consists of conservative manage-
ent with physical therapy, injections, and activity modifi-
ation.3,4 However, if these measures fail and the patient
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1452 G. S. VAN THIEL ET AL.
ontinues to have significant pain, the surgeon is left with
elatively few options. Shoulder arthroplasty has been
hown to provide good pain relief but has significant risks
nd results in postoperative limitations. In the younger and
ore active patient population, these post-replacement re-

trictions may impair lifestyle or job requirements. Further-
ore, there is a heightened concern about prosthetic loos-

ning and early failure in this patient population.
In lieu of arthroplasty, arthroscopy of the shoul-

er may provide improvements in symptoms and
ncreases in shoulder function as well as prevent or
elay the need for shoulder arthroplasty. Multiple
rthroscopic techniques can be used, including de-
ridement, chondroplasty, capsular release, biceps
enotomy or tenodesis, and subacromial decompres-
ion, in an attempt to improve symptoms and shoul-
er function. Limited reports to date have provided
vidence that arthroscopic techniques may improve
houlder pain and function for patients with shoul-
er arthritis.4-6

The purpose of this study was to review the outcomes
f patients who have undergone arthroscopic debride-
ent procedures for glenohumeral degenerative joint

isease at a single institution. The hypothesis was that
rthroscopic management of shoulder arthritis would re-
ult in improvement in shoulder pain and function.

METHODS

The study was reviewed by our institutional review
oard, and all patients provided informed consent. From
001 to 2007, the senior surgeons’ operative databases
ere reviewed based on Current Procedural Terminol-
gy coding, and 81 patients were retrospectively identi-

TABLE 1. Concomitant Procedures for Patients in

No. Diagnosis
Capsular
Release Acromioplast

10 DJD X
7 DJD, loose body X
3 DJD, subacromial bursitis X
5 DJD, biceps X
5 DJD, AVN X
4 DJD, biceps, impingement X
7 DJD, impingement X X
3 DJD, impingement, biceps,

subacromial bursitis
X X

6 DJD, impingement X
3 DJD, impingement, loose body X
2 DJD, biceps, subacromial bursitis
Abbreviations: SAD, subacromial decompression; DJD, degenerative j
ed who had arthroscopic debridement for the manage-
ent of glenohumeral arthritis. Of these patients, 71

88%) were available for follow-up. The procedure was
erformed by 1 of 4 surgeons at a single institution.
nclusion criteria consisted of patients who had a preop-
rative and postoperative diagnosis of glenohumeral de-
enerative joint disease. Exclusion criteria included a
ostoperative diagnosis of adhesive capsulitis, concom-
tant labral, or rotator cuff repair and previous shoulder
urgery within the last year. Patients were contacted and
nvited to return for follow-up evaluation. Subjective
coring scales were obtained and a physical examination
erformed by a single orthopaedic research fellow inde-
endent of the operating surgeon.
The study group consisted of 47 men and 24 women.

he mean age was 47 years (range, 18 to 77 years).
iven that pain generation in the shoulder is a multifac-

orial process, concomitant diagnoses included biceps
ears/tendonitis, impingement syndromes, loose bodies,
nd SLAP tears with no rotator cuff tears (Table 1).
mportantly, given the relatively young age of our pa-
ients, there were 12 postsurgical osteoarthritis/chon-
rolysis diagnoses. Previous operations included 12 pre-
ious stabilization procedures, 6 unspecified arthroscopic
rocedures, 1 rotator cuff repair, and 1 thermal capsu-
orrhaphy.

In this series the following procedures were per-
ormed in addition to the glenohumeral debridement:
4 capsular releases, 14 biceps tenodeses/tenotomies,
1 microfractures, 12 loose body/osteophyte remov-
ls, and 28 subacromial decompressions (Table 1).
he operative reports were reviewed, and all patients
ere confirmed to have significant articular damage to

he humerus and/or glenoid at the time of surgery.

rthroplasty Subset (All Patients Had Debridement)

se Body Removal or
steophyte Resection SAD

Biceps Tenotomy/
Tenodesis Microfracture

X
X

X
X

X X
X
X X

X X
X X
X X X
Non-A

y
Loo

O

oint disease; AVN, avascular necrosis.



S
E
v
m
t
w
L
m
p
u

c
d
i
e
w
(
a
m

b
s
r
S
w
p
p
g
w
c

S

p
o
w
s
t

w
p
y
s
2
h
h
p

c
r

(
r
c
w
c
r

w
t
2
t
o
d

F
m
t
a

1453GLENOHUMERAL DEGENERATIVE DISEASE
The need for subsequent shoulder surgery, Simple
houlder Test (SST) score, American Shoulder and
lbow Surgeons (ASES) score, Short Form 12 score,
isual analog scale (VAS) for pain, and range of
otion were recorded preoperatively and postopera-

ively. In addition, at the time of follow-up, patients
ere asked to complete the University of California,
os Angeles (UCLA), Constant, and Single Assess-
ent Numeric Evaluation (SANE) scores. Finally, the

atients were questioned about their willingness to
ndergo the procedure again.
Physical examination of the operative shoulder was

onducted at the time of follow-up. Range-of-motion
ata were measured and recorded with a goniometer,
ncluding forward elevation in the scapular plane and
xternal rotation with the arm at the side. Strength testing
as performed with an Isobex handheld dynamometer

Cursor, Bern, Switzerland) for both forward elevation
nd external rotation at the side. A total of 3 measure-
ents were made, and the mean was recorded.
In addition, 46 preoperative radiographs were

lindly evaluated and classified by the amount of joint
pace narrowing (in millimeters) on the anteroposte-
ior radiograph, as well as by the method proposed by
amilson and Prieto7,8 (Fig 1). Arthritic shoulders
ere divided into 4 grades: 0, normal; 1, mild (osteo-
hytes �3 mm on humeral head); 2, moderate (osteo-
hytes between 3 and 7 mm on humeral head or
lenoid rim); or 3, severe (osteophytes �7 mm with or
ithout articular incongruity).7 These findings were

ompared against postoperative outcomes.

tatistical Analysis

All results were analyzed by statistical testing com-
aring preoperative measures with corresponding post-
perative measures at the last follow-up. Paired t tests
ere performed, and results were considered statistically

ignificant at P � .05. Multivariate regression was used
o determine correlations between variables.

RESULTS

Seventy-one patients were available for follow-up and
ere segmented into either an arthroplasty or non-arthro-
lasty subset; the mean age was 47 years (range, 18 to 77
ears). At final follow-up, 16 (22%) had undergone
houlder replacement at a mean of 10.1 months (range,
.5 to 27.2 months; SD, 6.41) after debridement; 4,
emiarthroplasty; 9, total shoulder arthroplasty; and 3,
umeral head allograft. The remaining 55 patients com-

rise the non-arthroplasty subset. There were no statisti- c
ally significant differences between the 2 groups with
egard to age or gender.

We blindly evaluated 46 preoperative radiographs
65%) for joint space narrowing on the anteroposterior
adiograph in the plane of the scapula and using the
lassification system of Samilson and Prieto.7,8 There
as a significant decrease in joint space and an in-

rease in classification between the 2 groups. The
esults are shown in Table 2.

In the non-arthroplasty group, the mean follow-up
as 27 months (range; 12 to 90 months; SD, 20.1). In

his group 39 patients had grade 4, 16 had grade 3, and
had grade 2 articular changes. Furthermore, 41 of

hese patients had bipolar articular damage, 12 had
nly humeral destruction, and 2 had isolated glenoid
egenerative changes. With regard to shoulder out-

IGURE 1. (A) Successful debridement with improved range of
otion and pain. (B) Unsuccessful debridement. Patient progressed

o arthroplasty. Note the large inferior humeral head osteophytes
nd decreased joint space.
ome scores, there was a significant increase from
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1454 G. S. VAN THIEL ET AL.
reoperative values in ASES and SST scores, with a
ignificant decrease in VAS. However, Short Form 12
alues did not show a significant change. These values
re shown in Table 3. Of the 55 patients available for
ollow-up, 37 had preoperative range of motion re-
orded. These patients had a significant increase in
ange of motion in flexion, abduction, and external
otation (Table 3). Preoperative Constant, UCLA, and
ANE scores were not available, but postoperative
cores are shown in Table 3. The mean Constant score
atio of the affected shoulder to the unaffected shoul-
er was 0.9. Regression analysis of the data showed
o significant correlations between joint space and
rthritic grade relating to patient SANE, ASES, SST,
nd VAS scores in the non-arthroplasty group. Lastly,
5 of the 55 patients (82%) who underwent arthros-
opy said that they would repeat the procedure know-
ng the results they experienced, and none of them has
ndergone a subsequent procedure.
In the group who progressed to arthroplasty, all 16

atients had grade 4 articular cartilage damage and 14
f these patients had bipolar changes. There was sig-
ificantly less joint space and larger humeral head

TABLE 2. Radiographic Classification: Joint Sp
Prieto C

Arthroplasty

Mean Range SD

oint space (mm) 1.5 0-4 1.3
rade 2.5 1-3 0.8

TABLE 3. Shoulder S

Preoperatively

Mean Range

ST 6.1 0-12
SES 51.8 8-85
AS 4.8 1-9
F-12 35.9 27-43
onstant
Affected
Unaffected

CLA
ANE
ange of motion (°)
Flexion 137 80-180
Abduction 129 80-180
External rotation 48 10-90
Abbreviations: SF-12, Short Form 12; N/A, not applicable.
steophytes on preoperative imaging when compared
ith the non-arthroplasty group (Table 2).

DISCUSSION

The principal results of our study show that arthros-
opic debridement can be a successful treatment ad-
unct for degenerative joint disease of the shoulder in
elect patients. We treated 71 patients with glenohumeral
rthritis with arthroscopic debridement and followed
hem up at a mean of 27 months. Of these patients, 16
22%) went on to shoulder replacement at a mean of 10
onths. These patients routinely had less than 2 mm of

oint space on the preoperative anteroposterior radio-
raph with substantial humeral head osteophytes. The
emaining 55 patients had significant pain relief, im-
roved functional scores, and increased range of motion
fter debridement. The significant differences on preop-
rative imaging combined with the improvements in the
on-arthroplasty group suggest that the appropriately
hosen patient can expect increased shoulder function
nd decreased pain with an arthroscopic debridement for
egenerative joint disease.

Anteroposterior Radiograph and Samilson and
cation

Non-Arthroplasty

Mean Range SD P Value

2.6 0-6 1.70 �.05
1.9 1-3 0.80 �.05

and Range of Motion

Postoperatively

Mean Range SD P Value

1 9.0 3-12 2.9 �.05
6 72.7 10-100 23.9 �.05
0 2.7 0-9 2.6 �.05
5 36.1 23-42 5.5 �.05

72.0 31.7-99.1 17.5 N/A
78.5 23.8-100 15.1 N/A
28.3 16-35 5.3 N/A
71.1 5-100 24.6

9 157 90-180 22.4 �.05
1 145 81-180 31.8 �.05
2 63 12-90 21.1 �.05
ace on
lassifi

7

cores

SD

3.
18.
2.
4.

29.
33.
20.
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1455GLENOHUMERAL DEGENERATIVE DISEASE
Ogilvie-Harris and Wiley9 provided one of the first
escriptions of arthroscopic management of osteoar-
hritis. They evaluated 54 patients at a mean of 3
ears’ follow-up and found that two-thirds of the cases
ith mild arthritis on arthroscopy did well with a
ebridement and about one-third of patients with se-
ere degeneration had a good result. There were a
ariety of concomitant pathologies in these patients
hat were also addressed at the time of arthroscopy.
llman et al.10 identified a group of 18 patients who
ere being treated arthroscopically for impingement

nd had grade 2 or 3 glenohumeral arthritis. These
atients were treated with debridement, and good
hort-term results were reported.

Furthermore, Weinstein et al.11 evaluated the out-
omes of patients who underwent glenohumeral debride-
ent for arthritis at a mean follow-up of 34 months. Of

hese patients, 80% had good to excellent results, and of
he patients with preoperative stiffness, 83% had im-
roved range of motion postoperatively. This led the
uthors to conclude that glenohumeral debridement pro-
ided an effective step in the management of glenohu-
eral osteoarthritis. Of note, patients with a frozen

houlder were included in this group, and 52% of pa-
ients had grade 2 arthritic changes or lower. Thus,
ameron et al.12 looked at patients with grade 4 osteo-
hondral lesions that were treated with arthroscopic de-
ridement. Of these patients, 87% stated that they would
ave the surgery again, and 88% achieved significantly
ess pain and greater range of motion. It was noted that
his pain relief lasted a mean of 28 months, and the
uthors recommended adding a capsular release if there
as a loss of 15° of motion in any plane.
Our reported results do support the use of arthroscopic

ebridement in the management of shoulder arthritis;
owever, longer-term follow-up is necessary to further
lucidate the natural disease progression of the relatively
oung patients in our study. The mean age of the patients
n this study does compare with the limited number of
revious reports11,13; however, there are limitations to
his study. Most notably, this was a retrospective anal-
sis with no control group. These patients were “self-
elected” and not considered to be candidates for
rthroplasty based on the degree of disease on radi-
graphy, the patient’s age or activity level, and/or the
atient’s desire to avoid arthroplasty. Therefore it
ust be noted that the findings in this group may not

e extrapolated to a general group of patients with
nd-stage osteoarthritis in whom shoulder arthroplasty
s indicated. Furthermore, if patients “self-selected”

hemselves based on their desire to avoid shoulder
eplacement, this may be reflected in their subjective
utcomes and satisfaction with the procedure. Second,
adiographs were not available for all patients in-
luded in this study. Therefore we were limited in our
bility to provide a comparison between patients who
ubsequently required shoulder arthroplasty and those
ho did not. However, there was an association be-

ween higher grade of joint space narrowing on radio-
raphs and subsequent need for shoulder arthroplasty.
inally, Constant, UCLA, and SANE scores were not
vailable for patients preoperatively.

CONCLUSIONS

Patients with residual joint space and an absence of
arge osteophytes can avoid arthroplasty and have in-
reased function with decreased pain after arthroscopic
ebridement for degenerative joint disease. Significant
isk factors for failure include the presence of grade 4
ipolar disease, joint space of less than 2 mm, and large
steophytes.
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