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Arthroscopic surgery compared with supervised exercises in patients

with rotator cuff disease (stage Il impingement syndrome) Jases
chouldea
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Abstract

Objective—To compare the effectiveness of
arthroscopic surgery, a supervised exercise regi-
men, and placebo soft laser treatment in patients
with rotator cuff disease (stage Il impingement
syndrome).

Design—Randomised clinical trial.

Setting—Hospital departments of orthopaedics
and of physical medicine and rehabilitation.

Patients—125 patients aged 18-66 who had had
rotator cuff disease for at least three months and
whose condition was resistant to treatment.

Interventions—Arthroscopic subacromial decom-
pression performed by two experienced surgeons;
exercise regimeén over three to six months supervised
by one experienced physiotherapist; or 12 sessions
of detuned soft laser treatment over six weeks.

Main outcome measures—Change in the overall
Neer shoulder score (pain during previous week and
blinded evaluation of function and range of move-
ment by one clinician) after six months.

Results—No differences were found between the
three groups in duration of sick leave and daily intake
of analgesics. After six months the difference in
improvement in overall Neer score between surgery
and supervised exercises was 4:0 (95% confidence
interval -2 to 11) and 20 (-1'4 to 5:4) after
adjustment for sex. The condition improved signifi-
cantly compared with placebo in both groups given
the active treatments. Treatment costs were higher
for those given surgery (£720 v £390).

Conclusions—Surgery or a supervised exercise
regimen significantly, and equally, improved rotator
cuff disease compared with placebo.

Introduction

Pain in the shoulder is a common medical problem.
Its prevalence was 14% in a Swedish epidemiological
study.’ Work or leisure activities that entail raising the
arms or working with hand tools increase the risk of
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developing shoulder pain.”® The prevalence of supra-
spinous tendinitis was 18% among welders.*

Ischaemia, inflammation, and degeneration are
related to age and overload of the tendons of the
short rotator muscles and are present in rotator cuff
disease.”* Impingement of the cuff and the subacromial
bursa on elevation increases the pain and may contri-
bute to long term changes. Rotator cuff disease or the
impingement syndrome is classified according to its
progression: acute inflammation (tendinitis or bursitis)
(stage I); degeneration or chronic inflammation,” or
both (stage II); rupture and arthritis (stage III).°

Commonly, rest, analgesics, anti-inflammatory
drugs, local steroid injections, and remobilisation with
simple exercises will resolve most cases of tendinitis.
The results of the long term outcome of these treat-
ments, however, is not promising,' although open
anterior and arthroscopic acromionplasty have a suc-
cess rate of 80-90%."** We compared arthroscopic
subacromial decompression and supervised exercises
in a controlled, randomised series of patients with
rotator cuff disease. To our knowledge, such a study
has not been published before.

Subjects and methods
SELECTION OF PATIENTS

General practitioners serving a population of half a
million were invited to refer patients with rotator cuff
disease.

Patients were included if they were aged 18-66; had
had pain in the shoulder for at least three months that
had been resistant to outpatient physiotherapy and
non-steroid and steroid anti-inflammatory drugs; had
dysfunction or pain on abduction; had a normal passive
glenohumeral range of movement; had pain during two
of the three isometric-eccentric tests (abduction at 0°
and 30° and external rotation)”; and had positive
results in tests for impingement.” Lignocaine (6 ml;
10 mg/ml) was injected anteriorly into the subacromial
space.” The diagnosis was confirmed if pain was

899

———__J



appreciably reduced on re-examination after 15
minutes.

Patients were excluded if they had arthritis of the
acromioclavicular joint; had the cervical syndrome;
had rotator cuff rupture; had glenohumeral instability;
had bilateral muscular pain with tenderness and
severely decreased ability to relax the shoulder, neck,
and temporomandibular joints on examination; and
were reluctant to accept one or more of the treatment
regimens of the study.

All eligible patients were informed about the three
treatments: arthroscopic surgery, supervised exercise
regimen, or detuned laser (placebo). They were told
that the placebo option was a new type of laser
treatment. Treatments were allocated by the method
of random permuted blocks. The ethics committee
for medical research in health region I of Norway
approved the study.

Of the total of 444 patients referred, 125 agreed to
participate and gave their informed, signed consent
(figure).

TREATMENTS

In Norway patients usually have to wait for six
months to two years for elective arthroscopic surgery to
the shoulder. The average time between randomisation
and the first day of treatment in this study was two
months in all groups.

Two experienced orthopaedic surgeons at
Menighetssesterhjemmets Hospital performed the
arthroscopic surgery. The aim of the procedure is to
make better space for the rotator cuff to reduce the risk
of impingement. Standard treatment consisted of
bursectomy and resection of the anterior and lateral

TABLE I—Reasons why treatment varied from that originally allocated.
Values are numbers of patients

Original allocarion to:
Arthroscopic Placebo Supervised
surgery laser exercises

Reason (n=13) (n=4) (n=T)
Diagnosis changed 3 1 1

Adhesive capsulitis 1 1 1

Muscular pain 1

Synovial chondromatosis 1
Condition improved 3 1
Did not artend for follow up 4
Lack of motivation 4
Operated on 2 1*
Had exercises 3 1

*Did not attend for follow up.

TABLE 1—Baseline characteristics of study population according to treatment group. Values are numbers
(percentages) of patients unless stated otherwise

Arthroscopic surgery

Placebo laser Supervised exercises

Intention Treatment

Intention Treatment  Intention Treatment

totreat  different towreat  different totreat  different
(n=45) (n=13) (n=30) (n=4) (n=50) (n=8)
Mean age (years) 48 54 48 47 47 44
Women 16 (36) 5(39) 15 (50) 4 (100) 28 (56) 3(38)
Duration of complaint:
< 6 months B (18) 5(39) 5(17) 1(25) 6(12) 2(25)
6 months-1 year 8(18) 1(8) 517 0 6(12) 0
1-3 years 9 (20) 1(8) 5(17) 1(25) 13 (26) 4(50)
>3 years 20 (44) 6 (46) 14 (48) 2 (50) 25 (50) 2(25)
Bilateral pain 11 (24) 4(31) 7(23) 1 (25) 12 (24) (38)
Dominant arm affected 28 (62) 9 (69) 16 (53) 3(75) 31 (62) 6 (75)
Shoulder pain affected by work 36 (80) 11 (85) 24(79) 4 (100) 41 (81) 7 (88)
Sickness leave:
Currently taken 27 (60) 9 (1) 18 (60) 3(75) 27 (549) 6 (75)
Median duration (months) 46 43 41 33 45 5-1
Receiving pension from work on
grounds of incapacity 2(4) 0 9(3) 0 3(5) 0
Unable to participate in previous
leisure activities 28 (62) 9 (71) 11(37) 2 (50) 27 (54) 4 (50)
Taking analgesics 30 (67) 8 (62) 23 (75) 3(75) 39 (77) 3(38)
Mean Neer score at entry:
Overall 63-6 63-0 647 675 662 66:2
Pain 13-8 142 148 15-0 147 15-0
Function 223 22:0 221 240 23-0 230
Range of motion 17-5 16-8 17-8 18-5 185 18-2
Hopkins symptom checklist 1-6 15 1-6 16 16 1-8
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part of the acromion and the coracoacromial ligamep,
Postoperative rehabilitation was started on the ﬁ.r;
postoperative day. Physiotherapy was started within
the first week. The exercises prescribed by the surgeon
were performed against low resistance and repeated
many times. Patients visited a physiotherapist wher,
they lived, so several physiotherapists were engaged
and somewhat different approaches used. Unrestricted
activities were usually allowed after four to six weeks,

The patients who were randomised to recejve super-
vised exercises and placebo laser treatment were g
treated by the same experienced physiotherapist at th,
department of physical medicine and rehabilitation g
this hospital. The purpose was to normalise dysfunc.
tional neuromuscular patterns and to increase the
nutrition of the collagen in the rotator cuff'™ T,
eliminate gravitational forces and to start the exercises
the arm was suspended in a sling fixed to the roof
Relaxed repetitive movements (first rotation, then
flexion-extension, and finally abduction-adduction
were performed for about an hour in a daily training
session. Patients were supervised twice weekly. On the
other days they followed the same exercise programme
at home. Resistance was added gradually to strengthen
the short shoulder rotator and the scapular stabilising
muscles. The training continued for three to six
months, with the supervision gradually being reduced
In addition, three lessons were given on the anatomy
and function of the shoulder, pain management, and
ergonometrics.

Placebo treatment was given in 12 sessions. Each
consisted of exposure to a detuned soft laser and was
scheduled twice weekly for six weeks.

In all treatment groups- analgesics, including anu-
inflammatory drugs but not cortisone injections, were
allowed.

OUTCOME MEASURES

Blind follow up measurements were carried out at
three and six months after the first day of treatment. At
follow up tests the patients wore a T-shirt to hide a
possible scar from surgery. They were carefully told
not to talk about their treatment.

The main outcome measure was the Neer shoulder
score.'®'” This has three parts: scoring of pain during
the previous week by patients (verbal rating scale) (3
points); clinical testing of function (muscle strength.
reaching ability, and stability) (30 points) and active
range of motion (25 points); and an anatomical of
radiological evaluation (10 points). All radiographs
were assessed as normal according to the Neer critena,
so the overall scores ranged from 10 to 100 points. The
active range of motion was measured bilaterally at an
accuracy of 5° while the patient was sitting. To
eliminate interobserver influence on reliability all tests
were assessed by the same physician (J I Brox).

Secondary outcome and demographic variables were
assessed in a standard questionnaire, which was alwavs
completed before the consultation. Patients scqn‘d
their degree of pain on activity, at rest, and at night
during the previous week on nine point scales (1=n°
pain, 9=worst possible). Emotional distress was rated
by the Hopkins symptom checklist (25 items)."

STATISTICAL ANALYSES

The study was planned to detect a difference of 10
points between groups, which equals a reduction from
moderate to mild pain. After a pilot study the standard
deviation was estimated at 13 points. With a setat _(3'05
(type I error) and B at 0-10 (type II error) 36 patients
were required for each treatment group to complete the
trial. :

We analysed the results according to the method of
intention to treat. The Kruskal-Wallis one way analy-
sis of variance rank test and the Mann-Whitney
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o i—/Median scores for main outcome variables and differences between active treatments with 95%

ionce intervals
Difference in
improvement
Arthroscopic Supervised between active Sex adjusted
surgery Placebo laser exercises treatments difference

werall:

Bacaliae 64-0 655 675

< Months 840 61-0 740 75 (0 to 15) 36(-02107-4)

- Months 87-0 660 860 40(-2w11) 2:0(-141054)
Pan:

’:a_;;elme 150 15:0 150

1 Vfonths 250 15:0 15:0 50 (0 to 10) 2:8(0-5t051)

» Months 250 15-0 250 500t 10) 21 (0-104:1)
ncton:

Faseline 240 21-0 240

: Months 28:0 200 240

< Months 28-0 15:0 25:0
¢ 17 of motion:

Baseline 18:0 18-0 19:0

AMonths 210 19-0 215

- Months 22-0 19-0 230

\are v—Median scores for secondary outcome variables and differences between active treatments with

< confidence intervals

Difference in
improvement
Arthroscopic Supervised between active Sex adjusted
surgery exercises Placebo laser treatments difference
Pain

' ACHVIEY:

Baseline 70 70 70

s Months 30 40 6:0 1-0(0t0 2) 04(-01t010)

» Months 30 30 60 0:0(-1t0 1) 0-1(-0-41t00-6)
Arrestl

Baseline 40 5-0 50

i Months 2:0 3-0 40 1-0 (~0t0 2) 03 (-0-3 10 1-0)

5 Months 20 2:0 45 00(-1tw0l) -01(-06t00'5)
i might:

Baseline 40 5-0 50

i Months 2:0 30 50 0(-1t02) 0:4(-04t011)
» Months 2:0 3-0 40 00(-1102) 0-0 (=05 10 0-6)

Drug treatment*

)eined daily doset:

Baseline 0:3 03 0-4

I Months 03 03 0-4

n Months 0:2 0-2 0-2

*ATC codes: analgesics (NO2); anxiolytics, hypnotics and sedatives (N05B and C); antidepressants (NO6A); anti-

nfiammatory agents (MO1A); and muscle relaxants (MO3B).

20

One defined daily dose equals 3 g paracetamol or 0-5 g naproxen.
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sum test were applied to detect significant differences
between groups. Non-parametric confidence intervals
were calculated with the statistical computer package
MINITAB." Multiple regression was used to measure
point estimates and confidence intervals after adjust-
ment for sex.

Results

Table I shows the reasons why some patients’
treatment was different from that allocated. Additional
disease was observed in four patients in the group given
surgery (synovial chondromatosis, rupture of the
biceps or supraspinous tendon, and rupture of both
labrum articularis and supraspinous tendon). None of
the patients studied had complications from their
treatment.

Table II shows that the percentage of women was
low in the group given surgery (36%) compared with
that given supervised exercises (56%). The three
groups did not differ in age, duration of disease,
whether the dominant arm was affected, how long the
patient had had sick leave, the severity of disease, and
the degree of emotional stress. The mean score for the
Hopkins symptom checklist was in the normal range.

Table II also shows that the placebo group was the
smallest. After six months of follow up most patients in
the placebo group requested another treatment.
Therefore an interim analysis was performed after 68
patients had completed six months of follow up. The
mean change according to the Neer score was —0'3
with placebo compared with 10-8 in the exercise group
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and 20-2 in the surgery group. The median differences
between exercises (13:0 (95% confidence interval 7 to
20)) and surgery (19-5 (12 to 27)) compared with
placebo were significant (p<0-001), and we decided to
stop randomising patients to placebo treatment.

The overall improvement in the Neer score did not
differ significantly when surgery and exercises were
compared (table III). The median difference after six
months was 4:0 (-2 to 11) and 2-0 (- 14 to 5-4) after
adjustment for sex. Men had best results after surgery
(6:0 (-3 to 15)) and women had slightly better results
after exercises (2:0 (=10 to 13)). The difference
between men and women was 40 (-2 to 14). Median
pain reduction was from moderate to mild in both
active treatment groups, and a significant (p=0-03)
difference emerged after adjustment for sex (table III).
The number of patients with a good or an excellent
score (> 80 points) was not significantly different.

The reduction in pain assessed on nine point scales
was nearly equal in the two active treatment groups
(table IV). Variation in the reported use of analgesics
was substantial between individual patients but
modest between groups.

ECONOMIC IMPLICATIONS

The average costs of treatment in Norway in 1992
were £720 for each patient operated on and £390 for
each patient who had supervised exercises (table V).
The stay in hospital accounted for the increased costs
of surgery. Radiography cost an additional £20 in all
patients. Had magnetic resonance imaging been
included in the diagnostic procedures the cost would
have increased by £300 for each patient.

The average length of sick leave for the six months of
observation did not differ in the three groups (median
3 months). The observation period was too short to
exclude possible long term benefits from active treat-
ment in terms of reduced absence from work. Never-
theless, our findings showed that factors other than the
pain in the shoulder may be important in returning to
work.

Discussion

Our objective was to compare arthroscopic surgery
and supervised exercises in patients with rotator cuff
disease. Observed results were better after surgery, but
the difference between the two treatments was neither
significant nor clinically important.

The small size of the study and the large variation
between patients are reflected in the wide confidence
intervals, but when sex was adjusted for the confidence
interval (-1-4 to 5-4) of the difference on the main
outcome variable after six months (Neer score, table
III) did not include 100, which we had considered to
be clinically relevant before starting the study.

Rotator tendinitis, like many soft tissue lesions,
offers few objective clinical variables for use in follow
up studies. Our results are based on pain scores and
assessment by a clinician. Verbal pain ratings were

TABLE vV—Mean costs of active treatments (£) *

Arthroscopic ~ Supervised
surgery exercises
Clinical examination, treatment, and follow up 170 130
Hospital stay (mean 2 days) 375
Physiotherapyt 175% 260§
Total 720 390

*For treatment in public hospitals in Norway, inclusive of costs paid by
health service and patients but not costs of absence from work, consultations
with general practitioners, or of radiography, other imaging techniques, or
dru,

gs.
t+Administered by physiotherapist subsidised by community.

$Mean (SD) number of sessions 20 (15).
f§Mean number of sessions 30 (11).
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always scored on nine point scales in questionnaires
before the clinical examination, and they may there-
fore have been biased. Clinically, the modest but signi-
ficant difference in verbal pain ratings (table III)
between surgery and the exercise regimen is hard to
interpret.

The most common reason why eligible patients were
not randomly allocated to the three treatments was
reluctance to undergo surgery: unexpectedly, many
patients dropped out from surgery. Four of them did
not attend the follow up examination at six months,
which might have biased our results.

There were no differences between the groups in the
use of analgesics. Other possible confounding factors
such as the pain associated with working, the duration
of disease, and the degree of psychological distress
were equally distributed in all groups at entry (table
1I).

Our strict criteria for inclusion were necessary to
allow for the effects of the different treatments. For
that reason the external validity is low with respect
to the 444 patients considered for inclusion. Des-
pite a thorough clinical examination, five patients
were misclassified (figure). They all had an excellent
outcome.

Pathological changes in the rotator cuff have been
attributed to mechanical impingement. The role of
primary impingement as the major aetiological factor
has been questioned.”** * Furthermore, current tech-
niques of subacromial decompression may not affect
the structures that can enlarge the space.” Pain
inhibition after resection of nerves and postopera-
tive rehabilitation and analgesia may also explain the
improvement in the group treated surgically.

Compared with muscle, tendons have poorer nutri-
tion and a slower turnover.** The long rehabilitation
period observed in both actively treated groups in our
study may be attributed to an effect on slowly adapting
collagen tissue.

444
Considered for
inclusion
_‘:—> 249 Excluded because of having
5 other diagnoses
I 5 | (muscular pain, |121; adhesive
Fulfilled diagnostic capsulitis, 68; rupture, 15;
criteria at arthritis, 14; instability, 9; biceps
clinical tendinitis, 6; other, 16)
examination
——— 70 Did not fulfil criteria
125 for randomisation
: (age, 8; previous treatment, 5;
Gave signed, duration of illness, 5; additional
informed consent diagnosis, 22; surgery not wanted, 26;
and were exercises not wanted, 4)
randomly allocated
to treatment
45 30 50
Had Had placebo Had
arthroscopic laser supervised
surgery treatment exercises
31 27 42
Followed up Followed up Followed up
at 3 months at 3 months at 3 months
| e
41 30 49
Followed up Followed up Followed up
at 6 months at 6 months at 6 months

Recruitment and follow up of patients in study

Clinical implications

@ Rotator cuff disease is related to overload of
the short rotator muscles of the shoulder and
results in pain and reduced function

e In this study patients whose condition was
resistant to conventional treatment were ran-
domised to receive arthroscopic surgery, an
exercise regimen supervised by a physiotherapist,
or placebo laser treatment

e After six months both active treatments were
significantly better than placebo in reducing
pain and improving function, but neither was
significantly better than the other

® The stay in hospital accounted for the higher
costs of surgery

® Rotator cuff disease may be effectively
managed by a supervised exercise regimen with
surgery as an alternative J

We conclude that after six months of follow up both
arthroscopic surgery and supervised exercises are
better than placebo treatment. The difference between
the two active treatments was neither clinically
important nor significant, but the costs of a supervised
exercise regimen were lower. Active treatment did not
reduce the time of absence from work. We conclude
that most cases of rotator cuff disease can be managed
by a supervised exercise regimen, with arthroscopic
subacromial decompression and postoperative physio-
therapy as an effective alternative.
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