
The authors report a prospective five-year follow-up
study of 52 patients who had arthroscopic subacro-
mial decompression for advanced (stage II : type 1
and 2) rotator cuff disease. All patients were assessed
preoperatively, at six months and at five years post-
operatively using the Constant-Murley score and the
revised American Shoulder and Elbow Surgeons
(ASES) score. From six months until five years post-
operatively, 45 (out of 52) patients showed a further
progressing improvement and relief of symptoms.
This is established by a significant (p < 0.001) incre-
ase of the mean Constant-Murley score from 76.4 at
six months postoperatively to 84.9 at five years post-
operatively. 

INTRODUCTION

Acromioplasty was popularised by Neer as the
surgical treatment for chronic impingement syn-
drome, which is based on the belief that mechani-
cal abutment of the rotator cuff between the rigid
coraco-acromial arch above, and the humeral head
below, is responsible for tendon attrition (1, 3, 21,

22). Several authors have reported favourable
results with arthroscopic subacromial decompres-
sion for stage II impingement syndrome (3, 4, 10, 12,

18, 24, 25, 27, 35, 38, 40). Compared to open acromio-
plasty, arthroscopic subacromial decompression
has many advantages (21, 23, 25, 32, 36, 38, 40).
Patients treated arthroscopically returned more
quickly to activities of daily living and work, regai-
ned flexion and strength more rapidly, had shorter
hospitalisations and used less analgesics (36, 40, 44). 

In contrast to Neer’s strict mechanical theory,
recent studies suggest that intrinsic factors and pro-
grammed cell death may play an equally important
role in the pathogenesis of degenerative cuff tendi-
nopathy (45). Also, Goldberg et al observed good
function and improvement in comfort after cuff
repair without acromioplasty (15).

The primary objective of this study was to ana-
lyse long-term (six months to 5 years) functional
outcome after arthroscopic decompression for
stage II disease. This was evaluated using the
Constant-Murley score and the revised American
Shoulder and Elbow Surgeons (ASES) score (6, 12,

30, 33). We hypothesise that dealing with the mecha-
nical abutment of the rotator cuff by performing an
acromioplasty results in improved functional out-
come up to five years post-operatively and that this
procedure remains the gold standard for the surgi-
cal treatment of advanced (stage II) impingement
syndrome.

MATERIALS AND METHODS

Subacromial decompression for stage II rotator cuff
disease, as classified by Neer (22), was performed in
52 patients, between September 1996 and May
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1997 (29). Patients were scored preoperatively, at six
months and five years postoperatively, according to the
rating system of the ASES and the Constant – Murley
score (2, 6, 30). Only patients with an arthroscopically
visualised impingement syndrome without a full-thick-
ness rotator cuff tear were included in the study. Patients
who had preoperative AC-joint tenderness, arthritis of
the glenohumeral joint, cartilaginous loose bodies, insta-
bility of the shoulder, previous surgery and cervical
spine disease were excluded from this study. 

At clinical examination all 52 patients had a typical
positive Neer and Hawkins test (22, 23, 41, 42) and conti-
nued to have pain with increasing intensity or frequency,
before surgery.

Preoperative standard radiographs of the shoulder and
an outlet view (3, 12) were taken and evaluated for pre-
sence of calcification. Calcifications within the rotator
cuff were demonstrated in 15 cases. These were inser-
tional calcifications of the degenerative type (type D) (20,

28, 31, 42). The acromial shape was evaluated according
to Rockwood et al (3, 32, 35, 37). The acromial shape was
noted to be type I in 12 cases, type II in 32 and type III
in 8 cases. 

Thirty women and 22 men with an average age of
52 years (range, 23 to 73 years) were included. The aver-
age duration of symptoms was 18.2 months (range,
3 months to 7 years). The dominant side was affected in
34 of the 52 patients (65%). Eleven patients (31%)
showed a history of significant trauma, without residual
glenohumeral instability.

All patients had been treated conservatively, inclu-
ding multiple periods of physiotherapy, anti-inflamma-
tory medication and zero to seven steroid injections in
the subacromial space, for at least six months (3).
Acromioplasty was performed, transforming the under-
surface of the acromion into a flat type I acromion.
Spurs on the undersurface of the AC-joint were resected.
Any downward protrusion of the acromioclavicular joint
was also debrided. Coraco-acromial ligament release
was accomplished by sectioning the anterior margin of
the acromion rather than cutting the ligament itself.
After the operation, the patient used a sling for comfort
and followed a postoperative rehabilitation program
described by Neer and several other authors (8, 10, 12, 21,

26, 27, 38).
The average duration of follow-up was 61.3 months

(range, 57 to 65 months). ASES and Constant-Murley
scores at 6 months and five years postoperatively where
compared as well as the individual elements of this score
to show the evolution over time. The Wilcoxon matched-
pairs signed ranks test evaluated these scores.

RESULTS

The average postoperative Constant score at six
months was 76.4 points (20). This improved to
84.9 points at five years postoperatively. This
improvement is significant (p < 0.001) (fig 1). The
Constant-Murley score at five years was excellent
(91-100) for 25 patients, good (81-90) for
18 patients, fair (71-80) for two patients and poor
for 7 patients.

The mean values ( ± standard error) of the indi-
vidual components of the Constant score (pain,
ADL , ROM and strength) all increased between
6 months and five years postoperatively (fig 2). The
score for pain improved from 9.4 ± 0.5 to 12.6 ±
0.7 points (p < 0.001). Activities of daily living
(ADL) improved from 15.9 ± 0.3 to 17.6 ± 0.5
(p < 0.001), range of motion improved from 35.5 ±
0.6 to 37.1 ± 0.8 (p = 0.003) and strength improved
from 12.9 ± 0.6 to 17.4 ± 0.8 (p < 0.001).

The ASES score was 76.3 ± 2.2 at six months
postoperatively and improved to 86.4 ± 2.5 at five
years. The ASES score for pain improved from
2.8 ± 0.3 at six months postoperatively to 1.2 ± 0.3
at five years postoperatively (p < 0.001). The score
for ADL activities improved from 23.1 ± 0.7 to
25.9 ± 1.0 (p < 0.001) (fig 3).
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** p < 0.01.

Fig. 1. — Boxplot showing Constant score six months and five
years postoperatively. Upper and lower lines of the box show
75th and 25th percentiles respectively. Median values are
shown by the middle line. Vertical bars show the 10th and 90th
percentiles. Dots show individual outlying points.
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DISCUSSION

This study clearly shows that after arthroscopic
subacromial decompression for advanced (stage II)
impingement syndrome 45 of 52 patients showed a
continuing satisfactory improvement and relief of
symptoms until five years postoperatively. The
mean Constant-Murley score significantly increas-
ed from 76.4 at six months to 84.9 at five years
postoperatively. The mean values of the individual
components (pain, ADL, ROM and strength) of this
score also showed significant increase from
6 months to five years postoperatively. The same
trend was observed for the ASES score.

Arthroscopic acromioplasty is an efficient tech-
nique, which is better tolerated, especially in the
early postoperative period (< 3 months), than open
acromioplasty (18, 24, 25, 36). Moreover, the arthro-
scopic technique has the advantage to evaluate the
extent, size and depth of a rotator cuff tear (11).
Other advantages of the arthroscopic procedure
include faster shoulder rehabilitation (25), better
range of motion (25), shorter operative time (25),
medical and economic advantages for patient and
health care systems (36). After three months, open

acromioplasty and arthroscopic acromioplasty have
comparable results (19, 24, 40). Some authors will
perform an open repair of the rotator cuff if more
than 50% of the thickness of the cuff is torn (43) or
if the arthroscopic debridment of the lesion fail-
ed (5, 40).

Despite multiple reports of successful results (3,

4, 10, 12, 18, 24, 25, 27, 35, 38, 40), some authors find the
arthroscopic subacromial decompression procedu-
re technically demanding with a long learning
curve (5, 9, 12, 13, 16, 17, 35, 37). In order to facilitate
the learning process some “tricks” have been pro-
posed. Drawing the bony outlines of the clavicle,
AC-joint, acromion and scapular spine once the
patient is positioned is a prerequisite before the
procedure is started (17). Hawkins uses the finger
tip as an aid to evaluate the subacromial decom-
pression in order to avoid unsatisfactory results as
a consequence of inadequate decompression (16).
Sampson (37) uses the “cutting-block” technique to
make sure that enough bone is resected from the
anterior acromial undersurface, using the posterior
aspect as a cutting block guide. Although techni-
cally more demanding Gartsman has shown in an
anatomical study on human cadavers that a
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** p < 0.01.

Fig. 2. — Boxplot showing pain, ADL, ROM and power of the
Constant score at six months and five years postoperatively.
Upper and lower lines of the box show 75th and 25th percen-
tiles respectively. Median values are shown by the middle line.
Vertical bars show the 10th and 90th percentiles. Dots show
individual outlying points.

** p < 0.01.

Fig. 3. — Boxplot showing modified ASES score at six
months and five years postoperatively. Upper and lower lines
of the box show 75th and 25th percentiles respectively. Median
values are shown by the middle line. Vertical bars show the
10th and 90th percentiles. Dots show individual outlying
points.
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subacromial decompression can be performed with
as much efficacy as an open procedure (14).

We included in our study the patients with type
D insertional calcifications of the rotator cuff
according to Mole et al (20), which are small, dense
calcifications in continuity with the tuberosity.
Also included were the patients with a clinically
asymptomatic AC-joint having inferior osteophytes
which were removed during the subacromial
decompression procedure and were clearly invol-
ved in the impingement process (12, 13, 19).

Neither the aetiology of degenerative rotator cuff
tendinopathy nor its natural history are fully under-
stood. Several recent studies suggest that intrinsic
factors, such as hypovascularity and programmed
cell death may play an equally important role in the
process of tendon degeneration (45). Moreover,
Matsen et al showed in patients with open cuff
repair that not performing an acromioplasty results
in better comfort and functional improvement, her-
eby suggesting that acromioplasty is not necessary
in the treatment of degenerative cuff tendinopa-
thy (15).

The five year results shown in this study were
excellent to good in most cases (83%). Seven
patients scored a poor result. Of these, three
patients (6%) had a partial tear of more than 50%
of the thickness and developed a full thickness rota-
tor cuff tear, requiring surgical repair. This finding
is consistent with the literature, suggesting that par-
tial tears with more than 50% involvement of the
total thickness of the cuff should be surgically
explored and repaired (7, 9, 39, 43).

The goal of this study was to compare our short-
term (29) versus long-term results after arthroscopic
subacromial decompression. No papers describe
this evolution and only few studies with a similar
long term follow-up and statistical power have
been reported (34, 39, 43). On average, we found an
ongoing improvement in shoulder function expres-
sed by both the Constant-Murley and ASES scores.
In other words, the five-year results show that, on
average, improvement can still be expected six
months after surgery and later on. Our study also
demonstrated that decompression and debridement
of a partial thickness rotator cuff tear (less than
50%) can give a good functional end result accor-

ding to the Constant (84.9) and ASES (86.4) scores
after five years of follow-up. In the literature simi-
lar trends are found although with sometimes diffe-
rent scoring systems (9, 27, 34, 39, 43). In conclusion,
this study suggests that functional improvement
and comfort after arthroscopic subacromial decom-
pression for advanced (stage II) impingement syn-
drome may still increase from 6 months up to five
years postoperatively.
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