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REVIEW

Surgery or conservative treatment for rotator cuff tear: a meta-analysis

Anssi Ry€os€aa, Katri Laimib, Ville €A€arimaaa, Kaisa Lehtim€akia, Juha Kukkonenc and Mikhail Saltychevb

aDepartment of Orthopaedics and Traumatology, Turku University Hospital and University of Turku, Turku, Finland; bDepartment of Physical and
Rehabilitation Medicine, Turku University Hospital and University of Turku, Turku, Finland; cDepartment of Surgery, Satakunta Central Hospital,
Pori, Finland

ABSTRACT
Purpose: Comparative evidence on treating rotator cuff tear is inconclusive. The objective of this review
was to evaluate the evidence on effectiveness of tendon repair in reducing pain and improving function of
the shoulder when compared with conservative treatment of symptomatic rotator cuff tear.
Method: Search on CENTRAL, MEDLINE, EMBASE, CINAHL, Web of Science and Pedro databases.
Randomised controlled trials (RCT) comparing surgery and conservative treatment of rotator cuff tear.
Study selection and extraction based on the Cochrane Handbook for Systematic reviews of Interventions.
Random effects meta-analysis.
Results: Three identified RCTs involved 252 participants (123 cases and 129 controls). The risk of bias was
considered low for all three RCTs. For Constant score, statistically insignificant effect size was 5.6 (95% CI
�0.41 to 11.62) points in 1-year follow up favouring surgery and below the level of minimal clinically
important difference. The respective difference in pain reduction was �0.93 (95% CI �1.65 to �0.21) cm
on a 0–10 pain visual analogue scale favouring surgery. The difference was statistically significant
(p¼ 0.012) in 1-year follow up but below the level of minimal clinically important difference.
Conclusion: There is limited evidence that surgery is not more effective in treating rotator cuff tear than
conservative treatment alone. Thus, a conservative approach is advocated as the initial treatment modality.

� IMPLICATIONS FOR REHABILITATION

� There is limited evidence that surgery is not more effective in treating rotator cuff tear than conserva-
tive treatment alone.

� There was no clinically significant difference between surgery and active physiotherapy in 1-year fol-
low-up in improving Constant score or reducing pain caused by rotator cuff tear.

� As physiotherapy is less proneness to complications and less expensive than surgery, a conservative
approach is advocated as the initial treatment modality to rotator cuff tears.
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Introduction

Among people older than 60 years, the prevalence of rotator cuff
tears has been estimated to be at least 10%.[1] They often lead
to deterioration of patients’ functioning and considerable eco-
nomic burden for health care resources requiring consultations,
physiotherapy, radiological examinations and surgery.[2,3] In the
USA, in 2006, the annual incidence of rotator cuff tear surgery was
98 procedures per 100,000 inhabitants. Respective worldwide data
are missing.[4]

Beneficial results have been reported for both conservative and
surgical treatment of rotator cuff tears.[5,6] Previous knowledge on
the predictors of improvement after the rotator cuff tear surgery is
controversial. Some of previous studies have not found the rela-
tionship between patient age or tear size and the results of tear
repair.[7–9] On the other hand, some authors have suggested that
patient age, tear size and fatty infiltration are predictors of poor
outcome after repair.[10–13] Previous reports on the topic mostly
agreed that there might be long-term improvement in shoulder
functioning after the surgical repair of cuff tear.[9,10] During few
last decades, despite the lack of evidence on the superiority of
one treatment over another, the use of surgery to treat this
disorder has been substantially increased.[4,14–16] In follow-ups

from 1 to 3 years, the rate of unhealed or recurrent rotator cuff
tears has been reported to be as high as 20–90%.[17–21] The
meta-analysis by Russell et al. [22] suggested that there is no
strong correlation between function of shoulder and rotator cuff
structural integrity after surgery. Those results raised an additional
doubt concerning the justification of tendon repair overall.
Previous systematic reviews have suggested that surgery may be
more effective than conservative treatment, even though the evi-
dence is scarce.[23–25] The previous knowledge on the subject
may be considered limited as only one or none RCTs on the topic
of interest has been available for analysis. Therefore, the quantita-
tive comparison between surgery and conservative treatment
could not been conducted so far.

The objective of this study was to evaluate the evidence on
effectiveness of tendon repair in reducing pain and improving
function of the shoulder when compared with conservative treat-
ment of rotator cuff tear. Criteria for considering studies for this
review were based on PICO (Population, Intervention, Comparison
and Outcome) framework as follows:

� Population: Adults with rotator cuff tear; types of studies –
RCTs; papers published in English.

� Intervention: Surgical repair of tendon tear.
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� Comparison: Placebo, sham or other conservative
treatment.

� Outcome: Change in pain, functioning level, quality of life
and mobility of the shoulder.

Methods

Data sources and searches

The review was registered on Prospero database
(CRD42015024082). Cochrane Controlled Trials Register (CENTRAL),
MEDLINE, EMBASE, CINAHL, Web of Science and Physiotherapy
Evidence (Pedro) databases were searched in June 2015 unre-
stricted by date. The search clauses are presented in Table 1. In
order to avoid missing relevant studies, the use of search limita-
tions was restricted and further selection was conducted manually.
The references of identified articles and reviews were also checked
for relevancy.

Study selection

Two independent reviewers (A.R. and K.L.) screened the titles and
abstracts of identified records, assessed full texts of potentially
relevant trials, and rated the methodological quality of included
trials (Figure 1). Disagreements between reviewers were resolved
by consensus or by the third reviewer (M.S.).

Data extraction

Data needed for meta-analysis were extracted from the included
trials using a standardised form based on recommendations by
the Cochrane Handbook for Systematic Reviews of Interventions
5.1.0 Edition, Chapter 7.6.9.[26] If a study was reported in more
than one publication, the information from multiple reports was
collated by extracting data from each report separately and then
combining the information of all data collection forms.

Quality assessment

The methodological quality was assessed according to the
Cochrane Collaboration’s domain-based evaluation framework.[26]
Main domains were assessed in the following sequence: (1) selec-
tion bias (randomised sequence generation and allocation conceal-
ment); (2) performance bias (blinding of participants and
personnel); (3) detection bias (blinding of outcome assessment);
(4) attrition bias (incomplete outcome data e.g. due to dropouts);
(5) reporting bias (selective reporting); (6) other sources of bias.
The scores for each bias domain and the final score of risk
of systematic bias were graded as low, high or unclear risk.

The overall level of evidence was considered ‘‘strong’’ if there
were consistent findings among multiple high quality RCTs, and
‘‘moderate’’ if findings were consistent among multiple low-quality
RCTs and/or one high-quality RCT. Level of evidence was ‘‘conflict-
ing’’ if findings were inconsistent across the studies, and ‘‘no evi-
dence from trials’’, if there were no RCTs.

Data synthesis and analysis

We used a random effects meta-analytic method to quantify the
pooled effect size of included studies as a more natural choice
than fixed effects in the context of making clinical decisions. The
test for heterogeneity was conducted using the Q2, T2 and I2 statis-
tics. According to the Cochrane Handbook of Systematic Reviews,
I2 of 0–40% was considered indicating unimportant heterogeneity;
30–60% moderate; 50–90% substantial; and 75–100% considerable
heterogeneity.[26] The non-standardised ‘‘raw’’ mean difference in
change of outcome was calculated separately for each study and
also for the pooled study sample. The estimates of changes in out-
comes were compared with minimal clinically important differen-
ces (MCIDs) considered as follows: 10.4 points for a Constant total
score,[27] 2 points for an American Shoulder and Elbow Surgeons
score,[28] 1.4 cm for a pain visual analogue scale (0–10 cm) [29]
and 4.1 points for a Short Form 36 Health Survey (SF-36).[30]

All included studies failed to report at least one of three stand-
ard deviations (baseline, follow-up and change). As having the
access to the unpublished raw data of the study by Kukkonen
et al.,[31] the pre-/post-correlation coefficient of change in

Table 1. Search strategy.

Database Search clauses

Medline (‘‘Rotator Cuff’’[Mesh] OR ‘‘Shoulder’’[Mesh]’’ OR rotator’’[TI] OR shoulder*) AND (ruptur*[TI] OR tear*[TI]) AND hasabstract[text] AND English[lang])
Embase ‘‘rotator cuff rupture’’/exp OR (‘‘rotator cuff’’:ti AND (tear*:ti OR rupture:ti)) AND ‘‘randomized controlled trial’’/de AND [english]/lim AND [abstracts]/lim
Cinahl ((MH ‘‘Rotator Cuffþ’’) OR TI rotator cuff) AND (TI tear OR TI rupture)

Limiters: Abstract Available; Source Types: Academic Journals
Central #1: MeSH descriptor: [Rotator Cuff] explode all trees

#2: ’rotator cuff’:ti, ab, kw
#3: #1 OR #2
#4: tear:ti
#5: rupture:ti
#6: #4 OR #5
#7: #3 AND #6 in Trials

Web of Science (TI¼ (rotator cuff OR shoulder) AND (TI¼ (tear) OR TI¼ (rupture))) AND (TI¼ (random*) OR TS¼ (random*))
Refined by: DOCUMENT TYPES: (ARTICLE) AND LANGUAGES: (ENGLISH); Timespan: All years. Search language¼Auto

Pedro rotator cuff tear

Figure 1. Search flow.
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Constant total score was calculated using raw data of that study.
The pre-/post-correlation coefficient was calculated using formula
recommended by the Cochrane Handbook for Systematic Reviews
of Interventions Version 5.1.0, Chapter 16.1.3.2 [26]:

Coefficient ¼ r2
baseline þ r2

final � r2
change

� �
=ð2� rbaseline � rfinalÞ

where r is the standard deviation of sample. The coefficient was
0.54 (0.41–0.79). We adopted this figure to other effect size calcu-
lations when needed.

The potential publication bias was evaluated by Egger’s test for
asymmetry of the funnel plot (test for the Y intercept ¼0 from the
linear regression of normalised effect estimate against precision),
where the trim-and-fill method was used to impute studies into fun-
nel plot to correct asymmetry. Results were accompanied by two-
tailed p values and 95% confidence limits (95% CIs). All calculations
for the meta-analysis were performed using Comprehensive Meta-
Analysis CMA, Version 3.3, available from www.meta-analysis.com.

Results

The search resulted in 319 records. Of them, 317 records were
removed as being duplicates, conference proceedings, posters,
non-randomised studies etc. The reference lists of identified review
articles and original reports did not add any records. In this way,
the initial search resulted in two RCTs.[31,32] One trial was pub-
lished and identified after the initial search has been already
done.[33] The final set comprised three records, all three consid-
ered relevant for both the qualitative and quantitative analyses
after screening based on their titles, abstracts and full texts
(Figure 1). Published data were used for analysing two stud-
ies.[32,33] As the study by Kukkonen et al. [31] reported outcomes
by shoulder, also unpublished data were employed in order to
access the results by patient.[31] Of the three groups employed in
that study (acromioplasty with tendon repair, acromioplasty with-
out tendon repair and physiotherapy alone), the group of patients
who underwent acromioplasty without tendon repair was excluded
from the meta-analysis.

In total, these three RCTs involved 252 participants including
123 cases and 129 controls. The sample sizes varied from 45 to
104 participants (cases and controls together). Table 2 shows the
descriptive characteristics of included studies. The inclusion criteria
of all three RTCs were similar. While the control treatment proto-
cols varied, the surgical procedure was very similar in all tree
RCTs and consisted of repairing supraspinatus muscle tendon com-
bined with acromioplasty. In addition, two studies employed
tenodesis or/and tenotomy of the long head of biceps.[31,32]
Acromioclavicular joint resection was used in one study on the

‘‘when needed’’ basis.[31] In all three RCTs, the control treatment
consisted of different physiotherapeutic methods. In two tri-
als,[31,33] the physiotherapy had been standardised while in one
trial [32] it had been arranged in a non-standardised manner
depending on clinical findings and progress schedule. The standar-
dised protocols consisted of passive glenohumeral and active scap-
ulothoracic motion exercises for 4–6 weeks followed by respective
guided active exercises. In one study,[33] patients received a suba-
cromial steroid injection. Supplementary pain medication was
allowed in two trials [31,33] and avoided in one.[32] There were
no statistically significant differences in age or gender distributions
between treatment and control groups (Table 2). The overall risk
of bias was considered being low in all three RCTs (Table 3).

Depending on the figures reported, effect sizes for each study
were calculated for changes in Constant score, American Shoulder
and Elbow Surgeons score, pain-free range on motion, muscle
strength, Short Form 36 Health Survey (SF-36), Dutch Simple
Shoulder Test, pain visual analogue scale and disability visual ana-
logue scale (Table 4). The measures were repeated one to four
times after intervention, and follow-up periods varied from 3
months to 5 years. In one study, American Shoulder and Elbow
Surgeons score showed statistically and clinically significant effect
size in favour of surgery after 6 and 12 months: 10.6 (95% CI
3.8–17.5) and 10.8 (95% CI 4.6–17.0) points, respectively.[32] Small
statistically significant effect sizes were also observed for change
in muscle strength in 6-month follow-up [32], Dutch Simple
Shoulder Test and disability visual analogue scale.[33]

The meta-analysis was conducted on two outcomes and one
follow-up (the only outcomes reported by all three papers within
similar time frame): change in pain visual analogue scale and
Constant total score in a one-year follow-up. Table 4 presents the
exact numbers while Figures 2 and 3 present the rounded
numbers.

Change in Constant total score

The heterogeneity was moderate with Q2 p values 0.12, T2 15.0
and I2 53.6%. The random effects pooled raw mean difference was
5.6 (95% �0.41 to 11.62) points, insignificant both statistically and
clinically (Figure 2). The publication bias was not detected: Egger’s
regression intercept 4.3 and insignificant p values 0.55. Thus, no
trim-and-fill imputation was needed.

Change in pain level

The heterogeneity was moderate with Q2 p values 0.102, T2 0.23
and I2 56.3%. The random effects pooled raw mean difference was
�0.93 (95% �1.65 to �0.21) cm (Figure 3), significant statistically
but below the level of MCID set at 1.4 cm. The publication bias

Table 2. Descriptive characteristics of included studies.

Study N cases (men) N controls (men) Age, years (Cases/Controls) Follow-up

Kukkonen [31] 2014 Finland 51 (55%) 53 (43%) 65/65 3 months, 6 months, 12 months
Moosmayer [32] 2014 Norway 52 (37%) 51 (36%) 59/61 6 months, 1 year, 2 years, 5 years
Lambers Heerspink [33] 2015 Netherlands 20 (60%) 25 (65%) 61/61 1 year

Table 3. Risk of bias summary.

Study

Random
sequence

generation
Allocation

concealment

Blinding of
participants

and personnel

Blinding of
outcome

assessment
Incomplete

outcome data
Selective
reporting

Other sources
of bias

Total risk
of bias

Kukkonen [31] Low Low High High Low Low Low Low
Moosmayer [32] Low Low High Low Low Low Low Low
Lambers Heerspink [33] Low Low High High Low Low Low Low
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was not detected: Egger’s regression intercept �4.5 and insignifi-
cant p values 0.66. Thus, no trim-and-fill imputation was needed.

Discussion

In this first meta-analysis of three RCTs on treatment of rotator
cuff tear, no clinically significant difference between surgery and
conservative treatment was observed in 1-year follow-up when
measured by Constant score and pain visual analogue scale.
Although the pooled mean difference in change of Constant score
favoured surgery, this difference was statistically and clinically
insignificant [27] (Figure 2). The statistically significant pooled
mean difference in the change of pain level also favoured surgery
being, however, clinically insignificant [29] (Figure 3). Even if the
results of these three trials were consistent, we suggest that the
level of evidence should be defined as ‘‘limited’’ due to the small
pooled sample size – 123 patients treated surgically.

The credibility of our results was ensured by a comprehensive
search on six major databases, standardised methods to assessing
methodological quality and appropriate statistical methods. The
overall risk of bias was considered being low in all three RCTs
(Table 3). However, the samples of all three RCTs were relatively
small. Conservative treatment was not standardised and, thus, var-
ied widely. Surgical techniques also differed slightly among trials.
Moosmayer et al. [32] and Lambers Heerspink et al. [33] used mini-
open approaches while Kukkonen et al. [31] employed arthro-
scopic technique. However, these techniques’ results have previ-
ously been reported to be comparable in 1-year follow up [34].
There is no certainty if the use of tenodesis or/and tenotomy of
long head of the biceps tendon in two studies [32,33] and acro-
mioclavicular joint resection in one study [31] might influence the
pooled figures. The meta-analysis was limited to two outcomes
and one period of follow-up only (Table 4). Slight differences in
study samples, such as, for example, including only patients with

Table 4. Main results of included studies.

Study Outcome Effect sizes, raw mean differences (95% confidence intervals)a

Kukkonen [31]b Total Constant score, points
3 months 1.60 (�2.92 to 6.12)
6 months 1.50 (�3.48 to 6.48)
12 months 0.40 (�5.62 to 6.42)

Pain visual analogue scale 0–10, cm
3 months �0.69 (�1.63 to 0.25)
6 months �0.99 (�1.92 to �0.06)
12 months �0.11 (�1.05 to 0.83)

Moosmayer [32] Total Constant score, points
6 months 2.8 (�4.5 to 10.1)
1 year 8.5 (1.9–15.0)
2 years 2.6 (�3.1 to 8.3)
5 years 6.5 (�0.7 to 13.6)

Pain visual analogue scale 0–10, cmc

6 months �1.6 (-0.9 to -2.3)
1 year �1.2 (-1.8 to -0.6)
2 years �0.7 (-0.1 to -1.4)
5 years �1.0 (-0.2 to -1.8)

American Shoulder and Elbow Surgeons score, points
6 months 10.6 (3.8–17.5)
1 year 10.8 (4.6–17.0)
2 years 5.5 (�0.3–11.4)
5 years 8.3 (1.2–15.3)

Pain-free abduction, degree
6 months 2.2 (�15.8 to 20.3)
1 year 16.8 (1.2 to 32.4)
2 years �0.5 (�13.3 to 12.2)
5 years 14.7 (0.1–29.4)

Pain-free flexion, degree
6 months 2.1 (�13.9 to 18.1)
1 year 10.3 (�3.1 to 23.6)
2 years �1.0 (�10.8 to 8.7)
5 years 8.3 (�4.4 to 21.0)

Strength, kg
6 months �2.5 (�4.2 to �0.7)
1 year �0.8 (�2.4 to 0.9)
2 years �0.8 (�2.5 to 1.0)
5 years 0.8 (�1.1 to 2.7)

Short Form 36 Health Survey (SF-36), points
6 months 1.2 (�1.8 to 4.2)
1 year 1.0 (�2.4 to 4.3)
2 years 0.7 (�2.7 to 4.0)
5 years 1.9 (�2.3 to 6.2)

Lambers Heerspink [33] Total Constant score, points 9.50 (�0.13 to 19.13)
Pain (visual analogue scale 0–10), cm �1.40 (�2.43 to �0.37)

Dutch Simple Shoulder Test, points 1.90 (0.22–3.58)
Disability (visual analogue scale 0–10), cm �1.80 (�2.93 to �0.67)

aThe effect sizes were calculated from reported raw scores and standard deviations with pre-/post-correlation coefficient set at 0.54 and standardised
by the change score standard deviation, positive effect size favours surgery except for pain and disability visual analogue scales.

bPublished and unpublished data.
cReported effect sizes were converted into negative numbers by us as they were erroneously marked as positive numbers by the authors of original
report.
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non-traumatic rotator cuff tears [31,33] or both traumatic and non-
traumatic tears [32] might impair the generalisability of our results.
It should be noted that the trial by Moosmayer et al. [32] included
both traumatic and non-traumatic rotator cuff tears whereas the
other two trials included only non-traumatic tears. This may affect
the comparability of the results of these three studies. While the
common cause of tear is degenerative process, the immediate
causes of tearing may vary (e.g. lifting, falling etc.). Even if it seems
improbable, it may affect the course of recovering. It should be
taken into account that the trial by Lambers Heerspink et al. [33]
was terminated prematurely due to difficulties in recruiting
patients that may be a potential source of selection bias in that
study. In addition, while one RCT [31] included patients with tears
of supraspinatus muscle tendon only, two other RCTs [32,33]
included also patients with infraspinatus and subscapularis muscle
tendon tears. Physiotherapy was used before as well as after the
surgery. It is unknown how big role that therapy plays in improve-
ments noticed by research teams. The exact Constant score meas-
uring protocols were not reported by the trials. This fact may
constitute a source of bias in the meta-analyses if Constant score
values in different trials have not been measured using a uniform
method.

Several narrative and systematic reviews have previously been
published regarding the treatment of rotator cuff
tears.[23–25,35–41]. Their conclusions have been inconsistent.
Inferences of Tashjian et al. [35] have been in line with our findings
recommending non-operative approach as a treatment of first

choice for all patients with small cuff tears. That review has, how-
ever, suggested early surgical repair of acute tears or chronic tears
without significant chronic muscle changes in young patients.[35]
Ruotolo et al. [36] reported better pain relief and improved muscle
strength in patients treated surgically. Despite limited evidence,
Clement et al. [37] supported conservative approach except for the
acute tear in young patients. That review emphasised the fact that
available evidence is procedure-oriented and usually consists of
retrospective small-number data gathered by single surgeons.
Franceschi et al. [38] and Schmidt et al. [39] stated that conservative
management may be effective, but surgery should be recom-
mended when conservative treatment fails. Grant et al. [40] and
Coghlan et al. [41] were unable to strongly support or disprove the
effectiveness of any studied interventions due to the low methodo-
logical quality of the studies. Few systematic reviews [23–25] have
suggested that surgery may be more effective than conservative
treatment, although the evidence is limited. It should be taken into
account that all three RCTs included in the present meta-analysis
have become available after those aforementioned reviews. This
may explain why so many previous systematic reviews on the sub-
ject have favoured surgery, stressing, in the same time, the insuffi-
cient evidence on the topic.[23–25,36]

Treatment expectations are found to be important in predicting
patient related outcome measures.[33] In addition, surgery itself
may produce a profound placebo effect [42–44]. The exact role of
those factors for the topic of interest is still unknown. Many poten-
tially important outcomes have been left outside the scope of this

Figure 2. Forest plot of change in Constant total score (scale from 0 to 100 points) in 1-year follow-up.

Figure 3. Forest plot of change in pain level on a visual analogue scale from 0 to 10 points in 1-year follow-up.
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meta-analysis because only two clearly comparable outcomes were
available in all three included RCTs. For example, it is still unknown
if surgery and conservative treatment have the same impact on
patients’ speed of recovery, cost-effectiveness, return to work,
amount of sick leaves or quality of life. It has also to be kept in
mind that meta-analysis is always an approximation of the average
effect of treatment. Even if taking into account evidence existed,
clinical decisions should be made based on individual symptoms
and needs of patients. On the other hand, such evidence should
not be disregarded when allocating limited funds. A treatment
with better evidence on effectiveness, less proneness to complica-
tions and less expensive should be favoured. Further RCTs on
larger samples and longer periods of follow-up on the topic of
interest are needed.

Conclusions

There is limited evidence that surgery is not more effective in
treating symptomatic rotator cuff tear than conservative treatment
alone. Thus, a conservative approach is advocated as the initial
treatment modality.
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