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Abstract
Background and Hypotheses:

The contemporary research literature indicates that there is no signi�cant clinical difference in terms of
improvement of pain and functional disability between surgical repair and rehabilitation treatment for
degenerative rotator cuff tears. It could be hypothesized that rehabilitation, which is cheaper and causes
few complications, is preferable for smaller lesions, whereas surgical repair might be needed for the
larger lesions. The purpose of our review was to assess whether the size of the tear, particularly the large
or massive, plays a major role in terms of long-term clinical results for rehabilitation compared to surgical
repair.

Method:

We searched the literature on PubMed, Embase, PEDro, and Cochrane Library database up to March 2020
for randomized controlled clinical trials that compared long term results for surgical vs. rehabilitation
concerning large or massive degenerative rotator cuff tears. A systematic, critical review process was
planned using a slightly modi�ed SIGN checklist. The review methodology followed the Preferred
Reporting Items for Systematic Review and Meta-Analyses (PRISMA) guidelines and was submitted to
PROSPERO and registered under the number CRD42020146161.

Results:

We found no randomized clinical trials that had dealt with this subject.

Conclusion:

There is no evidence that would help to choose between surgical repair or rehabilitation in case of large or
massive rotator cuff degenerative tears. The reason for this is probably that large tears may be relatively
painless since they often occur after retirement and therefore are relatively rarely seen in clinical practice.
To obtain enough study subjects, it would therefore be necessary to study this question in multicenter
randomized clinical trials. 

Background
Shoulder pain is a major public health problem; it has been reported to affect up to 2/3 of the general
population over a lifetime (1). It can affect the quality of life (2), resulting in treatments (3), sick-leave (4),
job loss, and early retirement (5). It is therefore important to provide a correct diagnosis and to match it
with the most e�cient treatment (4).

There are many possible diagnoses for the painful shoulder e.g. subacromial impingement syndrome,
bursitis, adhesive capsulitis, biceps tendinopathy or tear, labral tear, glenohumeral or acromioclavicular
joint arthritis, joint instability, and shoulder instability. However, the most commonly supposed cause of
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shoulder pain is degeneration of the rotator cuff tendons, which can progress to result in partial or
complete tears (6). The rotator cuff consists of a group of muscles with their tendons that stabilize the
shoulder. Of the seven scapulohumeral muscles, four make up the rotator cuff. These four muscles are
the supraspinatus, the infraspinatus, teres minor, and the subscapularis muscle. This type of
degeneration starts as, usually, silent ‘tendinopathies’, which may progressively worsen by tears of one or
several of the tendons (3). These tears are classi�ed into four types depending on their size, namely:
small, medium, large, and massive tears (7). These defects are de�ned on the basis of the size of the
antero-posterior tears (small: <1 cm of the supraspinatus tendon; medium: 1–3 cm of the supraspinatus
tendon; large: 3–5 cm including both the supra- and infraspinatus tendons, and massive: >5 cm involving
all three tendons).

Studies have shown that the natural history of this degenerative pathology has a strong positive
correlation with age (8). Although the prevalence between degeneration and reported pain is parallel over
time, the two trajectories separate at about the age of 65, when the prevalence of pain diminishes but the
prevalence of degeneration continues to increase (9). It is therefore possible that it is not de�nitely the
degenerated or torn tendon that causes the pain.

This uncertainty regarding the cause of the pain may explain the two fundamentally different treatment
approaches for this condition: conservative and surgical. Thus, the conservative treatment, mainly
consists of rehabilitation with strengthening of the shoulder muscles that can be completed by antalgic
and/or anti-in�ammatory drugs and/or corticoid injections (10),whereas the surgical treatment aims at
closing the tear by arthroscopy or open rotator cuff repair with or without debridement (11). Assuming
that both are equally e�cient, the �rst has the advantage of being cheaper and causing fewer
complications than the second (12).

For clinicians and patients, it probably seems logical that rehabilitation should be used for the simpler
cases and surgical repair saved for the more complicated, the more painful and the more degenerated
tendons, those with the largest tears. However, it could also be argued that surgical repair at a relatively
early stage could prevent an aggravation of the tear thus decreasing the need for further surgery perhaps
at older age with the associated complications that this could entail.

However, the current literature does not seem to indicate clearly any signi�cant clinical difference in terms
of improvement of pain and functional disability between the two types of care (13). A recent systematic
review showed that outcomes were similar for both treatment approaches (14). However, all these
reviewed studies, except two randomized controlled clinical trials, were cohort studies without external
control groups, and the studies consisting of conservatively treated patients generally included patients
with small or medium sized tears, whereas the surgically treated patients typically presented with large or
massive tears. It is therefore possible that the surgical group would have better results had the cases not
been so severe and, conversely, that the conservative treatment would have had worse outcomes, if the
case mix had included more severe tears. Further, the de�nition of tear size seems uncertain and authors
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did not report this item clearly in the review. It was also impossible to judge the reproducibility of this
variable, as authors did not report quality control of their studies.

One of the outcome variables in this review (14) was ‘need for future surgery’. However, it is possible that
these two types of patients (those choosing rehabilitation treatment as compared to those choosing
surgical repair) would react differently to the possibility of further surgery. Perhaps those who received
only rehabilitation may have considered this treatment approach as a �rst attempt, assuming that if it
would not work, there would be surgery to help afterwards. On the other hand, patients who were operated
would perhaps consider the surgical option exhausted, if improvement was not su�cient for their liking,
hence not returning for further surgery. This outcome variable would therefore not necessarily be a
suitable measurement of treatment success.

Therefore, it is obvious that to compare the effectiveness of the two treatments, it would have been
necessary to compare two intervention groups that are similar on the size of the tear using suitable
outcome measurements.

For these reasons, we decided to make a new systematic and critical review of the literature, including
only randomized controlled clinical trials that clearly described the study subjects in relation to the size of
the tear both at baseline and in relation to the treatment outcome including any complications they may
arise. The purpose of our review was to assess whether the size of the tear, speci�cally the large or
massive, plays a major role in terms of the long-term clinical results for rehabilitation vs. surgical repair.
Therefore, our study objective was to investigate if usual surgical treatment had better outcome than
usual rehabilitation (exercise) treatment in large or massive degenerative tears of the rotator cuff.

Method
Design and registration

We intended to perform a systematic and critical review of randomized controlled clinical trials,
comparing long term results for surgical repair vs. rehabilitation for large or massive degenerative rotator
cuff tears. The review was submitted to PROSPERO and registered under the number CRD42020146161.

Information sources and search

Searches were made in the PubMed, Embase, PEDro and Cochrane Library databases to identify articles
until March 2020. Two types of keywords were used: MeSH terms and free text and their subheadings.
This search was made with the help of a librarian of Paris-Saclay University with regard to the search
algorithm. The terms included rotator cuff injuries/surgery, rotator cuff tear, surgery, surgical
procedures/operative, general surgery, surgery, outcomes, conservative, conservative treatment, and
randomized clinical trial. The search concerned only English language and human studies.

Inclusion and exclusion criteria are described in the Table 1.
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Table 1
Eligibility criteria

Inclusion criteria

• Randomized controlled clinical trials that compare surgical repair vs rehabilitation.

• Studies in hospitals, clinics, rehabilitation centers.

• Pathologies concerning degenerative rotator cuff tears with patients over 50 years old.

• Studies that include and report on large or massive rotator cuff tears diagnosed by RMI, arthro-
scanner, or ultrasound.

• Studies that describe at least one of the following outcomes of the treatments: strength, pain, or
function.

• Articles that describe the evolution and complications of the treatment i.e. aggravation of the tears
diagnosed by RMI, arthro-scanner, ultrasound.

• For surgical articles: arthroscopy or open rotator cuff repair with or without debridement.

• For conservative treatment: rehabilitation with exercise with or without injections and/or anti-
in�ammatory, antalgic drugs.

Exclusion criteria

• Studies that do not describe the type of the tears.

• Studies that include patients who had previous surgical repair of the rotator cuff.

• Studies that include patients who suffer from other pathologies than degenerative rotator cuff tears
i.e. traumatic causes or young patients.

• Duration of follow up of < 1 year.

• Sample size at baseline < 50.

 

The �rst author did a preliminary selection on the basis of titles and abstracts. Whole texts were read,
when there were doubts about the inclusion and exclusion criteria. The inclusion criteria in the
preliminarily selected articles were then controlled independently by one of the two other authors on the
basis of the full texts. The opinion of the third author could be requested in case of disagreement on the
inclusion of an article. We manually screened the references of each included study to ensure that no
studies were missed. The Preferred Reporting Items for Systematic Review and Meta-Analyses (PRISMA)
2009 was followed and Fig. 1 shows the entire selection process and the reasons for exclusions.

Data extraction

The main outcomes of interest were changes in pain (VAS or other validated scores) and validated
functional scores from baseline to the last available outcome, whether they were reported as exact
estimates or differently, e.g. as odds ratios or relative risks. An additional outcome concerned the
complication rate in each group.
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We intended to extract three types of information: i) descriptive information of included articles, and ii)
information on internal validity and overall assessment of the study (Table 2). A speci�c checklist was
established to assess the studies according to the methodological requirements for randomized
controlled clinical studies. This checklist was based on existing recommendations in the SIGN statement
(15).
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Table 2
Adapted checklist from SIGN Methodology checklist for randomized clinical trials.

Section 1: Internal validity

1. The study addresses an appropriate and clearly focused question.

2. The assignment of subjects to treatment groups is randomised.

3. An adequate concealment method is used.

4. The design keeps subjects and investigators ‘blind’ about treatment allocation.

5. The treatment and control groups are similar at the start of the trial.

6. The only difference between groups is the treatment under investigation.

7. All relevant outcomes are measured in a standard, valid and reliable way
(arthrography, MRI, ultrasound).

8. Was the percentage of the individuals or clusters recruited into each treatment
arm of the study who dropped out before the study completion inferior to 20%?

9. All the subjects are analysed in the groups to which they were randomly allocated
(often referred to as intention to treat analysis).

10. Where the study is carried out at more than one site, results are comparable for
all sites.

( ) Yes, ( ) no,
( ) can’t say

( ) Yes, ( ) no,
( ) can’t say

( ) Yes, ( ) no,
( ) can’t say

( ) Yes, ( ) no,
( ) can’t say

( ) Yes, ( ) no,
( ) can’t say

( ) Yes, ( ) no,
( ) can’t say

( ) Yes, ( ) no,
( ) can’t say

( ) Yes, ( ) no,
( ) can’t say

( ) Yes, ( ) no,
( ) can’t say

( ) Yes, ( ) no,
( ) can’t say

( ) Does not
apply

Section 2: Overall assessment

2.1 How well was the study done to minimise bias?

2.2 Taking into account clinical considerations, your evaluation of the methodology
used, and the statistical power of the study, are you certain that the overall effect is
due to the study intervention? (clinical considerations: Are the results clinically
different between the two groups? Is the complication rate superior in surgery or
rehabilitation treatment?)

2.3 Are the results of this study directly applicable to the patient group targeted by
this guideline?

2.4 Notes. Authors’ conclusions. Add any comments on your own assessment of the
study, and the extent to which it answers your question and mention any areas of
uncertainty raised above. (authors’ interpretation was consistent with results bene�t
and harm, time of follow-up)

High quality
(++)≤

Acceptable
(+)≤

Low quality
(-)≤

Unacceptable
– reject 0 ≤

( ) certain, ( )
uncertain

( ) Yes, ( ) no

 

All outcome measurements and results (differences in the score, main effect, 95%CI or p-values, when
95% CI were not reported or could not be computed), would be recorded directly into evidence tables. In
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addition, losses and exclusions would be noted and how the authors dealt with this.

Relevant information regarding study descriptions and method would be sought in the Methods section
in the main text and information on results obtained from the Result section in the main text. Two readers
would collect this information (KV and CLY), independently of each other, and in case of disagreement,
discussions could be held with the third author (OG).

1 The list of descriptive items of included articles consisted of the following items:

First author.

Year of publication.

Setting and location(s) where the study was performed.

Sample size.

Type of population at baseline.

Interventions and types of treatment in the comparative groups.

Time of follow up(s).

2 The quality assessment (SIGN Statement) included some minor changes. Concerning item 1.7 of
Sect. 1 (Valid diagnostic tools for rotator cuff tears) we speci�ed: RMI, arthro-scanner or ultrasound.

Item1.8 was changed from “What percentage of the individuals or clusters recruited into each treatment
arm of the study dropped out before the study was completed? Yes/No/Can’t say” to “Was the percentage
of the individuals or clusters recruited into each treatment arm of the study who dropped out before the
study completion inferior to 20%? Yes/no/Can’t say”. This made it easier to answer the question and
because, conventionally, a 20% drop out rate is regarded as acceptable (16).

Data analysis and interpretation of �ndings

Based on the above information, we aimed to distinguish the studies for which the overall quality was the
best from those with lower quality, without introducing an exact cut-point. Nevertheless, we considered
that if the response for the item 1.2 (The assignment of subjects to treatment groups is randomized) was
“no” or “can’t say”, the study would be considered as unacceptable. Otherwise, the evaluation of studies
would be based on an overall consideration of the credibility of data and obtained through consensus
discussions, if necessary.

We would establish any difference in treatment outcome in each study and if this difference favored
surgical repair or rehabilitation. We would then endeavor to calculate the odd ratios for this result and if
possible, the number needed to treat. We would also calculate the number of reported complications in
each study.

Concerning clinical signi�cance, we planned to record if there were any differences between the groups,
and if so, if these were statistically and clinically signi�cant.
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Results
As can be seen in Fig. 1, we identi�ed 178 studies (PubMed 95, Embase 33, Cochrane library 34 and
PEDro 16). From these 178 studies we excluded 39 doubles. Of the remaining 139 articles, 134 were
excluded on the basis of their title or abstract because they clearly did not ful�ll the inclusion criteria. Of
the remaining 4 randomized controlled clinical trials dealing with the topic (17)(18)(19)(20), none was
found to be useful, because they did not report on large or massive rotator cuff tears.

Discussion
Summary of �ndings

Our literature review aimed to �nd randomized controlled clinical trials that compared surgical repair vs.
rehabilitation for degenerative rotator cuff disorders and those dealing speci�cally with large and
massive tears, to make it possible to investigate if this indication is more suitable for surgery than for
conservative treatment. However, we found no studies that had focused their intervention on these
speci�c lesions. Therefore, it is not possible to determine the best procedure to treat these lesions.

Methodological considerations

In relation to the completeness of our literature search, this cannot be fully guaranteed, as it is possible
that some relevant articles had been left out. Nevertheless, we tried to minimize this by using MeSH terms
and free terms and we were assisted by a librarian of Paris-Saclay University. We choose to identify
articles with the PubMed database in addition to the Embase, PEDro and Cochrane Library databases,
which has shown to give excellent results (21). It is also possible that there would have been some
articles on this topic in another language than English.

Discussion of �ndings

The present status relating to the therapeutic e�cacy of surgical repair vs. rehabilitation is that there is
no difference between the two (11). However, our initial readings showed that information is based only
on studies dealing with small or medium tears (14). The lack of clinical trials relating to large or massive
degenerative rotator cuff tears is likely due to the fact that their frequency in clinic is lower than small or
medium tears. The reason for this might be that they tend to occur later in life during a period of less
activity, and therefore probably causing less pain e. Nevertheless, their management remains of major
importance given the cost and risk for complications that are associated with the surgical approach.

It is therefore necessary to set up multicenter randomized clinical trials, which will make it possible to
study a su�cient number of cases. Alternatively, random allocation could be strati�ed based on size, and
results reported independently for each group in studies including all types of tears.

Clinicians probably consider the size of the lesion to be of importance in the choice of therapy. It is,
therefore, unfortunate that the lack of speci�c studies on subgroups makes it impossible to decide which
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types of lesions should be treated how. Therefore, presently, the treatment approach has to be based on
clinical experience and willful thinking.

Conclusion
There is, to our knowledge, presently no evidence on the type of treatment (rehabilitation or surgical
repair) that is the best option for large or massive rotator cuff degenerative tears. Considering that such
cases are rare, it would be necessary to conduct a well-designed multicenter randomized controlled
clinical trial to compare treatment outcomes in terms of pain and function, cost, and long-term
complications for this type of lesion.
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Figure 1

PRISMA diagram showing the result of application of the study algorithm to the number of studies
included, with the number of studies removed with application of each exclusion criterion displayed.
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Figure 1

PRISMA diagram showing the result of application of the study algorithm to the number of studies
included, with the number of studies removed with application of each exclusion criterion displayed.


