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Investigation performed at the Department of Orthopaedics and Traumatology, Turku University Hospital, Turku, Finland; the Department of
Orthopaedics and Traumatology, Kuopio University Hospital, Kuopio, Finland; and the Department of Orthopaedics and Traumatology, Hatanpää
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Background: The optimal treatment for symptomatic, nontraumatic rotator cuff tear is unknown. The purpose of this trial
was to compare the effectiveness of physiotherapy, acromioplasty, and rotator cuff repair for this condition. We hypoth-
esized that rotator cuff repair yields superior results compared with other treatment modalities.

Methods: One hundred and eighty shoulders with symptomatic, nontraumatic, supraspinatus tears were randomized into
one of three cumulatively designed intervention groups: the physiotherapy-only group (denoted as Group 1), the acromio-
plasty and physiotherapy group (denoted as Group 2), and the rotator cuff repair, acromioplasty, and physiotherapy group
(denoted as Group 3). The Constant score was the primary outcome measure. Secondary outcome measures were visual
analog scale for pain, patient satisfaction, rotator cuff integrity in a control imaging investigation, and cost of treatment.

Results: One hundred and sixty-seven shoulders (160 patients) were available for analysis at two years. There were no
significant differences (p = 0.38) in the mean change of Constant score: 18.4 points (95% confidence interval, 14.2 to
22.6 points) in Group 1, 20.5 points (95% confidence interval, 16.4 to 24.6 points) in Group 2, and 22.6 points (95%
confidence interval, 18.4 to 26.8 points) in Group 3. There were no significant differences in visual analog scale for pain
scores (p = 0.45) and patient satisfaction (p = 0.28) between the groups. At two years, the mean sagittal size of the
tendon tear was significantly smaller (p < 0.01) in Group 3 (4.2 mm) compared with Groups 1 and 2 (11.0 mm). Rotator
cuff repair and acromioplasty were significantly more expensive than physiotherapy only (p < 0.01).

Conclusions: There was no significant difference in clinical outcome between the three interventions at the two-year
follow-up. The potential progression of the rotator cuff tear, especially in the non-repaired treatment groups, warrants
further follow-up. On the basis of our findings, conservative treatment is a reasonable option for the primary initial
treatment for isolated, symptomatic, nontraumatic, supraspinatus tears in older patients.

Level of Evidence: Therapeutic Level I. See Instructions to Authors for a complete description of levels of evidence.

R
otator cuff tears are a common cause of pain and dys-
function of the shoulder1,2. The prevalence of rotator cuff
tears is age-dependent andmay reach 30% in the population

who were more than sixty years of age3-5. The tear initiates usually
within the supraspinatus tendon under the anterolateral acromion6,7,
as originally proposed, the end result of prolonged mechanical
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friction between the supraspinatus tendon and the acromion8. On
the basis of this mechanical rationale, operative treatment (release of
friction and repair of the tendon tear) is advocated as the treatment
of choice for symptomatic rotator cuff tears9-11. Rotator cuff tears
may also be regarded as a non-mechanical, degenerative condition of
the tendons12-14. From this point of view, it is not surprising that other
treatments (e.g., physiotherapy) may yield equally acceptable results
in the treatment of rotator cuff tears15,16.

Common awareness of this shoulder abnormality has
markedly increased the popularity of acromioplasty and rotator
cuff reconstruction operations, which are related to operative
morbidity and may increase health-care expenses worldwide17,18.
Rotator cuff reconstruction has recently been reported to be
a cost-effective procedure for all populations19. We previously
published the clinical outcome of a controlled trial with only
twelve months of follow-up in which symptomatic nontraumatic
rotator cuff tears were randomly treated either conservatively or
surgically20. These short-term results suggest that conservative and
surgical treatment could be similarly effective.

The purpose of this randomized controlled trial was
to compare physiotherapy; acromioplasty and physiotherapy;
and rotator cuff repair, acromioplasty, and physiotherapy in
the treatment of symptomatic, nontraumatic, rotator cuff tears
among patients older than fifty-five years of age with two years
of follow-up. On the basis of the previous literature and rec-
ommendations, our hypothesis was that surgical repair of ro-
tator cuff tears gives superior results compared with nonsurgical
treatment.

Materials and Methods
Design

This randomized controlled trial consisted of three cumulatively designed
parallel treatment arms and was conducted in three hospitals in Finland

(Turku University Hospital, Kuopio University Hospital, and Hatanpää Hos-
pital) between October 2007 and December 2013. The study protocol was
approved by the Ethics Committee of the Hospital District of Southwest Fin-
land. This study was registered at ClinicalTrials.gov (NCT01116518).

Participants
The participants were sequentially recruited among the patients referred to surgical
intervention in one of the three participating hospitals. Patients with symptoms
relating to a rotator cuff tear (pain in abduction and at rest) who met the trial
criteria (Table I) were invited to participate. Consenting patients underwent
magnetic resonance imaging (MRI) of the shoulder. All eligible patients with an
isolated full-thickness supraspinatus tear were asked to participate in the trial. Each
patient gave written informed consent. A flowchart of the trial is shown in Figure 1.

The trial interventions were explained to patients in detail and it was
pointed out that all three interventions have been found to be effective and that
the treatment results have not differed in studies so far. Patients were informed
that they could consider crossing over to rotator cuff repair in case of treatment
failure, that is, if adequate relief of symptoms was not achieved by six months
after the allocated intervention.

Randomization and Blinding
After consent, the study nurse randomized the patients into one of the three
treatment groups using sequentially numbered, opaque, sealed envelopes. The
randomization process was stratified according to participating hospital. After
randomization, the patient and the treating physician were openly informed
of the treatment group. The radiologists were blinded to clinical patient data.
The treatment was initiated within one month after randomization.

Interventions
The Physiotherapy-Only Group (Group 1)
A physiotherapist trained in shoulder rehabilitation gave the patient written
information and guided the patient in how to perform a standardized training
exercise protocol at home. The first six weeks of the exercise protocol aimed
at improving glenohumeral motion and active scapular retraction, after which
static and dynamic exercises to improve scapular and glenohumeral muscle
function were gradually increased until twelve weeks. After this, the participant
increased resistance and strength training up to six months. In addition to
written instructions, the patient was referred for ten sessions of physiotherapy
in an outpatient health-care facility in which progress was monitored.

The Acromioplasty and Physiotherapy Group (Group 2)
All operations (Groups 2 and 3) were performed arthroscopically in a stan-
dardized manner by four experienced shoulder surgeons. Subacromial de-
bridement and arthroscopic acromioplasty were carried out by smoothing the
inferior surface of the acromion in the posterior-to-anterior direction. The

TABLE I Inclusion and Exclusion Criteria

Inclusion criteria

1. Subject age of more than fifty-five years

2. Atraumatic, symptomatic, isolated full-thickness supraspinatus tendon tear documented with MRI

3. Full range of motion of the shoulder

4. Written informed consent by the participating subject

Exclusion criteria

1. History of trauma relating to the onset of symptoms

2. Tear involving the whole supraspinatus tendon and/or combined tear of two to three tendons, that is, supraspinatus with infraspinatus or
subscapularis tendon tear

3. Stiffness of the glenohumeral joint: passive external rotation of <30� and/or elevation of <120�
4. Glenohumeral osteoarthritis with osteophytes visible in radiographs

5. Systemic glucocorticosteroid or antimetabolite medication

6. Malignant, hematological, endocrine, metabolic, rheumatoid, or gastrointestinal disease

7. History of alcoholism, drug abuse, or psychological or emotional problems likely to jeopardize informed consent

8. Previous surgery of same shoulder
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sagittal size of the supraspinatus tear (anterior to posterior dimension of the
perforating footprint defect) was measured with a reference probe. Biceps
tenotomy was performed if the long head of the biceps tendon was frayed or
unstable. An acromioclavicular resection was also performed if palpation of the
acromioclavicular joint elicited pain preoperatively and there were severe ra-
diographic osteoarthritic changes of the acromioclavicular joint. Postoperative
rehabilitation was the same as for Group 1.

The Repair, Acromioplasty, and Physiotherapy Group (Group 3)
The sagittal size of the rotator cuff tear was measured with a reference probe.
The supraspinatus tendon was repaired anatomically with standard titanium
bone anchors and two to three nonabsorbable sutures (Corkscrew FT II; Ar-
threx, Naples, Florida; or TWINFIX; Smith & Nephew, Andover, Massachu-
setts). In cases of tear size of £10 mm, a single-row technique (one lateral
anchor with single stitches) was used, and in larger tears, the repair was

Fig. 1

Flowchart showing the shoulders throughout the study. MRA = magnetic resonance arthrogram.
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performed in a double-row fashion (one to two medial anchors with mattress
stitches and one lateral anchor with single stitches). Subacromial debridement,
acromioplasty, and, where appropriate, biceps tenotomy and acromioclavicular
resection were performed as in the arthroscopic acromioplasty and physio-
therapy group. After the operation, the armwas immobilized in a sling for three
weeks, after which rehabilitation was the same as for Group 1.

Outcome Measures
The change of absolute Constant score

21
was used as the primary outcome

measure. The Constant score is the sum of four subscores (pain, activities of
daily living, range of motion, and strength) and it was recorded no later than
one month before intervention, and again at three, six, twelve, and twenty-
four months after the baseline assessment by an independent study nurse or
physiotherapist.

A secondary outcome measure was the visual analog scale (VAS) score
for pain, which was recorded at each time point. At the control visits, patients
were also asked to grade whether the shoulder was better or worse compared
with its preoperative state and if the patients were satisfied or dissatisfied with
the treatment outcome.

A repeat MRI was performed two years after baseline. All MRI scans
were reevaluated at the end of follow-up by two musculoskeletal radiologists
(K.T.M. and E.K.J.T.) blinded to details other than imaging patient data. The
tear size was measured as the anterior to posterior dimension of the perforating
footprint defect. All patient data were saved in an electronic patient registry
(ArtuX; BCB Medical, Turku, Finland).

A systematic analysis of the costs of treatment of all patients wasmade. The
reported costs were retrieved cumulatively from structured questionnaire forms at
each control visit. The form gathers information on occurrences and their direct
costs (transportation, visits [health-care center, hospital, outpatient clinics, physio-
therapist], laboratory and imaging services, surgical procedure, length of hospital
stay, medications, and lost income during sick leave). On the basis of these data,
the incurred direct costs of treatment were calculated using 2013 prices.

Statistical Analysis
With regard to the sample size calculations, the power calculations were based
on the assumed changes in the Constant score. On the basis of previous registry

data at Turku University Hospital, the mean score at baseline was assumed to be
50 ± 10 points. At the time of follow-up, the score was assumed to be 70 points
in the best treatment group and 60 points in the worst treatment group. The
mean correlation between the measurements during the follow-up was as-
sumed to be 0.40 to 0.50 and the standard deviation of the measurements was
assumed to be 20. In an analysis of variance (ANOVA) test with an alpha of
0.05 and a power of 85%, we expected the findings to be significant if the
number of subjects per group was fifty-one. Significance was set at p < 0.05. The
drop-out rate was assumed to be 15%, and thus the number of subjects per group
was sixty.

Outcomes were analyzed by intention-to-treat. The main outcomes
were analyzed with analysis of covariance (ANCOVA) controlling for baseline
values. The distributions of the continuous variables were investigated with the
Shapiro-Wilk test of normality. Differences between categorical variables were
calculated with the Pearson chi-square test. The numeric values of costs of
treatment and the VAS score for pain were log-transformed to attain normality.
Differences in the costs of treatment were analyzed with ANOVA. Post hoc
pairwise comparisons were adjusted for multiplicity using a simulation-based

TABLE III Intraoperative Findings and Additional Procedures

Group 2 Group 3 P Value

Tear size in
operation* (mm)

12.5 ± 7.3 14.8 ± 9.2 0.13

Acromioclavicular
resection†

12% 15% 0.78

Biceps tenotomy† 51% 42% 0.35

Operation time*
(min)

35 ± 11 68 ± 22 <0.0001

*The values are given as the mean and the standard deviation.
†The values are given as the percentage.

TABLE II Patient Characteristics for Those Who Completed Twenty-four Months of Follow-up

Patient Characteristics Group 1 Group 2 Group 3

Sex*

Female 33 29 25

Male 22 29 29

Age† (yr) 64 ± 5.6 (55 to 79) 65 ± 5.1 (55 to 79) 65 ± 5.8 (55 to 81)

Affected side*

Right 41 34 36

Left 14 24 18

Working status*

Working 16 10 23

Sick leave 5 1 1

Retired 32 42 29

Duration of symptoms‡ (mo) 27 ± 10.0 28 ± 9.7 27 ± 9.5

Smoking§ 10 (18%) 5 (9%) 8 (15%)

Prior corticosteroid injection§ 40 (73%) 32 (55%) 31 (57%)

*The values are given as the number of shoulders.†The values are given as the mean and the standard deviation, with the range in parentheses.‡The
values are given as the mean and the standard deviation. §The values are given as the number of shoulders, with the percentage in parentheses.
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method yielding corrected p values and 95% confidence intervals (95% CIs).
Model fit was verified with use of the Pearson residuals.

Source of Funding
One author of this study (A.J.) received a grant from the Kuopio University
Hospital Research Funds. Another author of this study (V.Ä.) received grants
from the Finnish Medical Foundation, the Turku University Hospital, and the
European Society for Surgery of the Shoulder and Elbow. Funds were used to
pay for the salary of the research nurse and the expenses of the imaging studies.

Results
Patient Characteristics

Atotal of 167 shoulders (fifty-five shoulders in Group 1, fifty-
eight shoulders in Group 2, and fifty-four shoulders in Group

3) were available for analysis at two years after baseline (drop-out
rate, 7%). There were no significant differences (p ‡ 0.05) in
patient demographic characteristics between the groups. Detailed
patient characteristics are presented in Table II. The data on in-
traoperative findings in Groups 2 and 3 are presented in Table III,
the data on drop-outs in all groups are presented in Table IV, and
the data on crossovers in Groups 1 and 2 are presented in Table V.

Constant Score, VAS Score for Pain, and Patient Satisfaction
There were no treatment-related complications in any of the
groups. Themean Constant score at baseline was 57.8 points (95%
CI, 53.9 to 61.7 points) in Group 1, 59.6 points (95% CI, 55.8 to

63.4 points) in Group 2, and 58.0 points (95% CI, 54.1 to 61.9
points) in Group 3 (p = 0.77). The mean change in the Constant
score at two years of follow-up was 18.4 points (95% CI, 14.2 to
22.6 points) in Group 1, 20.5 points (95% CI, 16.4 to 24.6 points)
inGroup 2, and 22.6 points (95%CI, 18.4 to 26.8 points) inGroup
3 (p = 0.38) (Fig. 2). The change of Constant score subscores for

TABLE V Crossovers from Groups 1 and 2 to Rotator Cuff Repair

Constant Score (points)

Treatment Group Age (yr) Sex Pre-Treatment At Six Months
At Twelve
Months

At Twenty-four
Months Conversion Point (mo)

Group 1 60 Female 49 65 81 77 7.8

Group 1 60 Female 41 50 21 58 8.1

Group 1 68 Male 65 71 56 63 8.5

Group 2 69 Male 37 34 21 41 9.2

Group 1 63 Female 55 62 64 77 12.0

Group 1 62 Female 69 83 59 77 19.0

Fig. 2

Graph showing total Constant scores in the three treatment groups.

Whiskers indicate the 95% CI.

TABLE IV Patients Lost to Follow-up

Treatment Group Age (yr) Sex Time Point for Drop-out (mo) Reason for Drop-out

Group 1 56 Male 6.0 Patient withdrawal

Group 1 64 Female 6.0 Malignant disease

Group 1 65 Male 1.5 Death unrelated to study

Group 2 74 Female 0.2 Patient withdrawal

Group 3 66 Female 0.1 Patient withdrawal

Group 3 82 Female 0.1 Patient withdrawal

Group 3 70 Male 0.1 Patient withdrawal

Group 3 69 Female 0.2 Partial tear in second-look MRI and operation

Group 3 60 Male 0.3 Partial tear in second-look MRI and operation
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pain (p = 0.01) and activities of daily living (p < 0.01) were sig-
nificantly lower in Group 1 compared with Groups 2 and 3 (Fig.
3). There were no significant differences (p = 0.45) in the change
of VAS scores for pain between the groups (21.3 in Group 1,21.8
in Group 2, and 22.0 in Group 3) (Fig. 4). The binary method
for evaluation of satisfaction showed high satisfaction (p = 0.28) in
all three groups (89% in Group 1, 95% in Group 2, and 94% in
Group 3).

MRI Findings
The mean sagittal size of the isolated supraspinatus tendon tear
at baseline was 9.6 mm (95% CI, 8.3 to 10.9 mm) in Group 1,
9.1 mm (95% CI, 7.8 to 10.4 mm) in Group 2, and 8.4 mm (95%
CI, 7.1 to 9.7 mm) in Group 3 (p = 0.43). There was a significant
correlation between the MRI and operatively detected tear size in
Groups 2 and 3 (r= 0.40, p < 0.01). At two years,MRI scans of 148
shoulders (89%) were obtained. The mean sagittal size of the
supraspinatus tendon tear was 10.4mm (95%CI, 8.0 to 12.9mm)

Fig. 3-A Fig. 3-B

Fig. 3-C Fig. 3-D

Graph showing Constant scores subgroup points in the three treatment groups for pain (Fig. 3-A), activities of daily living (Fig. 3-B), range of motion (ROM)

(Fig. 3-C), and strength (Fig. 3-D). Whiskers indicate the 95% CI.

Fig. 4

GraphshowingVASscores for pain in the three treatment groups.Whiskers

indicate the 95% CI.
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in Group 1, 11.7 mm (95% CI, 9.2 to 14.2 mm) in Group 2, and
4.2 mm (95% CI, 1.7 to 6.7 mm) in Group 3 (p < 0.01). A full-
thickness supraspinatus tendon tear was found in forty-one
shoulders (80%) inGroup 1, in forty shoulders (83%) inGroup 2,
and in fifteen shoulders (31%) in Group 3. There were ten partial
tears (20%) in Group 1 and eight partial tears (17%) in Group 2.
The MRI findings are presented in Table VI.

At two years, the mean Constant score was 78.4 points
(95% CI, 76.1 to 80.7 points) in patients with a full-thickness
supraspinatus tendon tear and 79.0 points (95% CI, 75.4 to 82.6
points) in patients with a healed supraspinatus tendon tear in all
shoulders (Groups 1, 2, and 3) (p = 0.97).

Cost of Treatment
The mean direct cost of treatment was €5104 (range, €1130
to €33,081) in Group 1, €6915 (range, €3352 to €23,149) in
Group 2, and €9185 (range, €4410 to €23,755) in Group 3 (p <
0.01). The mean direct cost for the patient was €2915 in Group
1, €2434 in Group 2, and €3674 in Group 3 (p = 0.47). The
mean direct societal cost was €2348 in Group 1, €4691 in
Group 2, and €5646 in Group 3 (p < 0.01).

Discussion

Themain finding of this study is that there was no significantly
or clinically important difference in outcome between the

three studied interventions at the two-year follow-up in patients
older than fifty-five years of age with symptomatic, nontraumatic,
isolated supraspinatus tears. In contrast to our hypothesis, surgical
repair of supraspinatus tears did not result in a significantly better
Constant score comparedwith acromioplasty only or conservative
treatment.

The patient demographic characteristics were essentially
similar between the groups. The similarity in treatment outcome

may simply be because physiotherapy was similar in all three
groups. However, there is no high-level evidence of the true
benefit of physiotherapy for treating nontraumatic rotator cuff
tears, and thus any part of the treatment intervention (including
passage of time)may have had a positive effect on patient recovery.
Patient satisfactionwas similar throughout the three study groups.

There was a small difference in the change of the Constant
score between the groups mainly attributable to the pain subscore
in which the operatively treated groups fared slightly better (Fig.
3). The detected small change in the pain subscore may be due to a
change in pain perception (i.e., perception shift of pain)22. How-
ever, this subscore difference was arguably clinically unimportant,
as the VAS at twenty-four months was 1.4 in the Group 1 and 0.6
in Group 3. The difference is below what has been reported as
being a minimal clinically important difference23. There was also
a small yet significant difference in the activities of daily living
subscore between the conservatively and operatively treated
groups. The clinical importance of this finding is obscure.

According to the MRI findings, the mean size of the supra-
spinatus tear was clearly reduced in Group 3, from 8.4 mm at
baseline to 4.2 mm at twenty-four months, although there were
several retears as a sign of non-healing of the degenerated tissue.
However, the size of the tear increased slightly in the non-repaired
groups. The functional and subjective similarity of the treatment
results in our trial questions the clinical implications of an isolated,
nontraumatic, supraspinatus tear. Other degenerative findings, in-
cluding osteoarthritis and muscular fatty infiltration as seen on
MRI, demonstrate global tissue degeneration of the studied shoul-
ders. These degenerativefindingsmay be of clinical importance. The
term “cuff wear” could be a more appropriate description of the
intrinsic degenerative abnormality of nontraumatic rotator cuff
tears, which are also characterized by other general degenerative
findings of the glenohumeral joint.

TABLE VI MRI Findings

Baseline Twenty-Four Months

Group 1
(N = 60)

Group 2
(N = 60)

Group 3
(N = 57) P Value*

Group 1
(N = 51)

Group 2
(N = 48)

Group 3
(N = 49) P Value†

Supraspinatus
tear‡ (mm)

9.6 ± 5.4 9.1 ± 5.3 8.4 ± 3.9 0.4294 10.4 ± 8.2 11.7 ± 10.6 4.2 ± 7.3 <0.0001

Biceps abnormality§ 19 (32%) 23 (38%) 19 (33%) 0.7269 14 (27%) 8 (17%) 7 (14%) 0.1305

Osteoarthritis§

Glenohumeral joint 23 (38%) 28 (47%) 24 (42%) 0.6519 29 (57%) 30 (63%) 32 (65%) 0.7439

Acromioclavicular
joint

55 (92%) 55 (92%) 55 (96%) 0.4908 51 (100%) 48 (100%) 49 (100%) 0.4527

Supraspinatus§

Volume atrophy 16 (27%) 23 (38%) 18 (32%) 0.2428 20 (39%) 21 (44%) 17 (35%) 0.6339

Goutallier grade 2 32 (53%) 29 (48%) 30 (53%) 0.8393 34 (67%) 25 (52%) 26 (53%) 0.1469

Goutallier grade 3 1 (2%) 5 (8%) 2 (4%) 0.1931 3 (6%) 5 (10%) 6 (12%) 0.5997

*The p value was determined as the difference between groups at baseline. †The p value was determined as the difference between groups at
twenty-four months. ‡The values are given as the number of shoulders, with the percentage in parentheses. §The values are given as the mean
and the standard deviation.
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The total cost of treatment is a reflection of the expense levels
of public health care in Finland. It is also noteworthy that the
diagnosis-related group-based pricing of hospitals may not reflect
the true cost of treatment. The high number of retired patients
further reduces the direct cost, since the amount of lost income in
this group of patients is small. Nevertheless, the cost was significantly
higher in Group 3 than in other treatment groups. When extrapo-
lated to the working population, the proportionate direct cost could
have speculatively been even higher in Group 3, as the recovery of
these patients, in terms of the Constant score, was the slowest.

We previously published the one-year clinical results of this
trial cohort20. To our knowledge, there has only been one other
published Level-I randomized controlled trial cohort, with one-
year and five-year results, comparing the effectiveness of conser-
vative and operative treatment of rotator cuff tears24,25. In that trial
by Moosmayer et al., open or mini-open operative treatment of a
torn rotator cuff resulted in a significantly better outcome than
conservative treatment. The age distribution of the patients in that
trial was similar to that in our study. However, the reported pre-
treatment Constant score values were lower than in our study and
the symptoms were trauma-related in 57% of the patients,
whereas our patients had a nontraumatic etiology of the rotator
cuff tears. At a one-year follow-up, the Constant scores in their
open operative group were essentially similar to the scores in our
groups that underwent arthroscopic operations, but there was a
reported 7-point mean difference compared with the conserva-
tively treated group. At the five-year follow-up of the Moosmayer
cohort, the reported difference between the operatively and
conservatively treated groups was further reduced to 5 points,
which is comparable with our results. However, it is noteworthy
that 24% of their patients in the conservative group had crossed
over to operative treatment during the follow-up. In our trial, the
crossover rate from conservative to operative treatment was 3%.

The Constant scoring may be criticized for potential mea-
surement error and for poor sensitivity in detecting all shoulder
abnormalities26.However, it is endorsed by the European Society for
Surgery of the Shoulder and Elbow, and it is reportedly a suitable
outcome measurement for patients with rotator cuff tears26,27. We
have previously estimated that the minimal clinically important
difference of the Constant score is 10 points in a cohort of opera-
tively treated rotator cuff tear patients28. This, together with a suf-
ficient number of subjects, further demonstrates the clinical
similarity of outcomes between the groups. There were seven pa-
tientswithboth shoulders included the trial. This canbe regarded as a
weakness of our trial protocol. In four patients, the shoulders were
allocated to different treatment protocols showing no consistent
superiority of any of the treatment arms or any significant bearing
on the results of this trial. Our trialwas not blinded and the patients,
as well as the hospital staff, were aware of the allocated treatment.
It has been previously demonstrated that the act of surgery has
a distinct placebo effect29. The five crossovers (9%) in Group 1may
represent the patients and physicians’ belief that operative treatment
may be better than conservative treatment. Our study was limited
in that 11% of the follow-up MRI studies could not be obtained,
mainly because of patient refusal. There were also some differences
in the initial MRI interpretation and the reevaluation of images by

two musculoskeletal experts. Thus, two shoulders in Group 3 had
to be excluded from the final study group because there was only a
partial tear in supraspinatus tendon at reevaluation. The 17% to
20% of partial tears at the time of follow-up in the non-repaired
groups reflect some kind of connective tissue bridging over the tear
area, which may not necessarily represent actual healing. To our
knowledge, spontaneous healing of a rotator cuff tear is thus far
only found in animal models30,31.

In conclusion, we support conservative treatment as the
primary initial treatment for nontraumatic, isolated, supraspi-
natus tears. The wave of operative treatment of nontraumatic
rotator cuff tears may cause increasing health-care expenses at
no benefit over conservative treatment. The possible progression
of rotator cuff tears, especially in the non-repaired treatment
groups, warrants further follow-up and is a potential concern,
especially when treating younger patients32. Further longer-term
studies are needed to establish the optimal approach to the
treatment of rotator cuff tears. n
NOTE: The authors thank the research nurses and physiotherapists Sanna Johansson, Pekka
Karppi, Hanna-Mari Laiho, Päivi Lampinen, and Marja-Liisa Sutinen for their help in managing the
patients of this study.
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