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Shoulder pain is a highly prevalent complaint and disorders of the rotator cuff are 
thought to be the most common cause [1]. Typically such disorders would initially be 
treated using conservative means, including physiotherapy, but if non�responsive 
then surgery may be considered [2]. There is evidence to suggest that the incidence 
of surgery to repair the rotator cuff is rising [3]. 

Surgical techniques to repair the rotator cuff have progressed over time. With the 
development of arthroscopic techniques, cuff repair has become less invasive, 
raising the possibility of more rapid patient recovery.  Evolution of suture anchors 
and suture configurations have  also resulted in more secure repairs [4]. Additionally, 
there has been a plethora of research relating to the effectiveness of surgical repair 
[5]. Despite all this, our understanding of the optimal approach to post�operative 
rehabilitation, a critical component of the recovery process, is not well developed [4]. 
Rehabilitation programmes have remained largely similar to those initially developed 
when surgical techniques  were less robust [4]. Uncertainty currently appears to exist 
around two related parameters; 1) the period of post�surgical immobilisation; 2) the 
amount of early load permitted at the repair site [2]. In the context of this uncertainty 
a generally cautious approach to post�surgical rehabilitation seems to prevail 
including long periods of immobilisation and avoidance of active rehabilitation, 
largely due to apparent fear of contributing to failure or re�tear of the repair site. This 
is despite good clinical outcomes reported in the presence of re�tear [6,7], which for 
some raises questions about the mechanism of action of the surgery. In fact, 
excessive immobilisation not only has the potential to cause stiffness and delayed 
functional recovery, but might actually be detrimental to tendon healing. Improved 
clinical outcomes have been reported in other areas  with early mobilisation [8]. 

Hence, the aim of this systematic review is to evaluate the effectiveness of rotator 
cuff repair rehabilitation programmes with a view to informing current clinical practice 
and also to develop a platform upon which future useful research might be 
conducted. 

������


This systematic review was carried out using a predetermined protocol 
(http://www.crd.york.ac.uk/PROSPERO/display_record.asp?ID=CRD42014013215) 
in accordance with the PRISMA statement [9]. 

Data Sources & Search Strategy 

An electronic search of the Cochrane Central Register of Controlled Trials 
(CENTRAL), MEDLINE and PEDro was undertaken from their inception to August 
2014. The Cochrane highly sensitive search for identifying randomised trials was 
adopted [10]. The search terms used for the MEDLINE search are displayed in table 
1. 
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The electronic search was complemented by hand searching the reference lists of 
the articles found and previous systematic reviews. This process was undertaken by 
one reviewer.  

Study Selection 

Studies had to meet the following criteria to be included: 

����	�	�����


Adult (> 18 years) patients who had undergone surgical repair of the rotator cuff. 

���������	���


Any post�operative rehabilitation programme. 

��������


Any patient�reported outcome of pain and disability. 

�����
���	��


Randomised controlled trials (RCTs). 

��������


English language. 

 

Data Extraction 

One reviewer extracted data in relation to study characteristics, participant 
characteristics, interventions and results.  

Quality Appraisal 

Included studies were appraised for quality using the PEDro scale [11,12]. The 
PEDro scale was developed to facilitate appraisal of clinical trials in terms of internal 
validity and also the extent to which the statistical information provided makes their 
results interpretable [11]. The 11 item scale has been widely adopted for use in 
systematic reviews. The domains of the scale are detailed in table 2 where items 2 – 
9 refer to the internal validity of a paper, and items 10 and 11 refer to the statistical 
analysis, ensuring sufficient data to enable appropriate interpretation of the results.  
Item 1 is related to the external validity and therefore not included in the total PEDro 
score [13].   

All included articles were already scored within the PEDro database, and these data 
were extracted from the PEDro website with studies scoring ≥6 out of 10 considered 
to be high quality [14].  

Data Synthesis 

Page 2 of 18Shoulder and Elbow

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



For Peer Review

3 
 

Due to the heterogeneity with regards to the patient reported outcomes a narrative 
synthesis using a rating system for levels of evidence was used [15]. This rating 
system, displayed in table 3, is used to summarise the results in which the quality 
and outcomes of individual studies are taken into account. 

To evaluate the effect of early versus delayed rehabilitation programmes in terms of 
recurrent rotator cuff tendon re�tear, odds ratios (ORs) and 95% confidence intervals 
were calculated. The data were pooled using a random effects model via 
OpenMetaAnalyst software (http://www.cebm.brown.edu/open_meta). Statistical 
heterogeneity was assessed using the �2 statistic with p < 0.05 taken to indicate 
statistical heterogeneity that would preclude data pooling. 


�������


Study Selection 

Figure 1 depicts the study selection process. The electronic search yielded a total of 
1351 records. One additional source was retrieved through hand searching. The title 
and abstracts of 1352 articles were screened with 14 potentially relevant studies 
identified for full�text review. Of these 14, two did not report patient reported 
outcomes of pain and disability leaving a total of 12 studies for inclusion. 

Quality Appraisal Assessment 

The results of the quality appraisal assessment are shown in table 2. Four of 12 
(33%) studies were regarded as high quality clinical trials. 

Study Characteristics 

A summary of the characteristics of the 12 included studies (819 patients; mean age 
58.1 years) along with the main results is shown in table 4.   

Interventions 

Seven of 12 studies [8,16–21] evaluated early versus delayed initiation of 
rehabilitation. Typically this referred to initiation of passive ROM with the exception of 
Klintberg et al [8] who commenced low�level active ROM from day two post�
operatively. There is strong evidence (consistent findings in multiple high quality 
RCTs) that early initiation of rehabilitation does not adversely affect outcome in 
terms of patient reported outcome of pain and disability in the short (3 months), mid 
(6 months) or long term (≥12 months). 

There is limited evidence (only one relevant low quality RCT) that early initiation of 
rehabilitation might favourably affect outcome in terms of patient reported outcome of 
pain and disability in the short term (≤ 4 months) [18]. 

Five of 12 studies [16,17,19–21] (n = 469) evaluated early versus delayed initiation 
of rehabilitation and reported outcomes in terms of rate of tendon re�tear. The pooled 
OR of tendon re�tear in the early rehabilitation group was 1.3 (95% CI 0.72 to 2.2; p 
= 0.41).  
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There is moderate evidence (consistent findings among multiple lower quality RCTs 
and/ or 1 higher quality RCT) that the means of initiating passive range of movement 
(ROM); continuous passive movement, physiotherapist or patient directed, does not 
affect outcome in terms of patient reported outcome of pain and disability or rate of 
tendon re�tear in the short (3 months) or mid�term (6 months) [22–24]. Similarly, 
there is limited evidence (only one relevant low quality RCT) that the nature of 
exercise instruction; videotape or face to face, does not affect outcome in terms of 
patient reported outcome of pain and disability in the short (3 months), mid (6 
months), or long term (≥12 months). 

There is strong evidence (consistent findings in multiple high quality RCTs) that 
initiation of functional loading, for example active exercise, early in the rehabilitation 
programme does not adversely affect outcome in terms of patient reported outcome 
of pain and disability in the short (≤ 3 months), mid (6 months) or long term (≥12 
months) [8,25]. 




�	�����	��


This systematic review summarises the results of twelve studies that have evaluated 
the effectiveness of rehabilitation programmes following surgical repair of the rotator 
cuff. It is suggested that concern about early initiation of rehabilitation and 
introduction of functional load, in the form of patient directed active exercise, 
following surgical repair of the rotator cuff might not be warranted in terms of adverse 
patient reported outcome. Concern surrounding tendon re�tear as an adverse 
outcome secondary to early initiation of rehabilitation programmes has been raised 
by some, but this is not supported by this current review where a marginal increase 
in tendon re�tear is evident but not statistically significant . 

The recommendations from this current systematic review build upon previous 
reviews which highlighted the limited nature of the evidence base and suggested 
caution in relation to early initiation of rehabilitation and introduction of functional 
load [2,26–28]. The strength of these current recommendations recognise 
development of the evidence base in this area in terms of publication of further 
related RCTs. But, although we conclude that there is no evidence to delay the 
initiation of rehabilitation, this does not suggest that such approaches are superior to 
existing, delayed protocols, based upon the available data. However, in the context 
of the potential for superior short term outcomes, including return to work, and also 
the potential to reduce the early morbidity enforced through sling immobilisation, 
further high�quality studies are indicated to enhance our understanding.  

The mean age of participants within the included studies was 58 years which 
suggests that a significant proportion of patients undergoing surgical repair of the 
rotator cuff will be engaged in gainful employment. Hence, greater understanding of 
the short, mid and long�term implications of early initiation of rehabilitation and 
introduction of functional load in terms of patient reported outcome and return to 
work would be useful.  

The size of the initial rotator cuff tendon tear has been cited by some as a means of 
guiding post�operative rehabilitation where larger tears might indicate the need for a 
more delayed and/ or relatively conservative rehabilitation protocol due to integrity of 
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the subsequent repair. However, the data presented from the included studies in this 
review somewhat challenge that notion. Whereas some studies [18,25] appear to 
make no attempt to quantify and include all rotator cuff tears irrespective of size; 
some [19,20] quantify the size of tear and include patients diagnosed with small to 
medium sized tears; others [23] include patients diagnosed with medium to large 
sized tears. But, in doing so, all still report comprarable outcomes between early 
and/ or relatively aggressive rehabilitation protocols versus delayed and/ or relatively 
conservative rehabilitation protocols. Hence, again, the data presented in this review 
might serve to challenge a clinical reasoning approach based upon size of the rotator 
cuff tear.    

Following on from this point, in an attempt to offer a potential rationale for the idea 
that the size of the initial rotator cuff tear might not be a useful basis upon which to 
guide rehabilitation prescription, it is apparent that good patient reported outcomes 
can still be acheived in the presence of re�tear [6,7]. Thus, it is plausible that the 
primary mechanism of action of the surgery is not wholly biomechanical in terms of 
structural repair but might be impacting in some other, currently unknown, way. So, 
whether the tendon re�tears or not might not actually be the important factor and 
probably should not be the primary concern of the patient or clinician. 

One outcome not considered in this review is post�operative stiffness which has 
been one of the suggested advantages of early versus delayed mobilisation. 
Typically stiffness would be quantified in terms of shoulder ROM. However, due to 
concerns about the level of reliability of ROM measurement and also concerns about 
validity [29], i.e. apparent stiffness or loss of ROM not reflecting patient report of 
disability, this outcome was omitted in preference for patient reported measures of 
pain and disability, refecting the wider movement in outcome measurement, and re�
tear rate.  The former, an outcome important to the patient; and the latter 
an outcome that appears to be important to many clinicians, particularly surgeons. 

Implications for clinical practice and further research 

From a clinical perspective, this review challenges the belief that a period of 
enforced immobilisation and unloading is necessary to achieve a good outcome 
following surgical repair of the rotator cuff. However, development of the evidence 
base is indicated in terms of the need to evaluate both short and long term outcomes 
of approaches to rehabilitation that foster early initiation of rehabilitation and gradual 
introduction of functional load. Important outcomes include validated measures of 
patient reported outcome, for example the Oxford Shoulder Score and Disabilities of 
the Arm Shoulder & Hand, as well as return to work outcomes and associated 
economic data. 

Limitations 

The twelve RCTs included in this systematic review comprised an average of 68 
participants. Hence, one potential caveat to consider alongside the 
recommendations from this review is the potential for Type II error. Although the 
findings are reasonably consistent across studies the relatively small mean number 
of included participants per trial might indicate that any true differences between 
interventions could have been missed. 
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For pragmatic reasons one reviewer identified relevant studies, extracted data and 
synthesised the findings. This approach somewhat challenges traditional systematic 
review guidance where it is frequently suggested that multiple reviewers should be 
involved at each stage [30]. However, it is interesting to note that there is movement 
in the field of systematic review methodology towards an appreciation of rapid 
reviews [31]. Frequently such reviews use one reviewer at the various stages for 
pragmatic reasons and although it is recognised that the potential for error might be 
higher, it is generally suggested that most errors or omissions do not lead to 
substantial changes in any conclusion [32] while delivering in a timely manner.  

 

�������	�� 

Concern about early initiation of rehabilitation and introduction of gradual functional 
load, in the form of patient directed active exercise, following surgical repair of the 
rotator cuff might not be warranted in terms of adverse patient reported outcome or 
tendon re�tear. Although the evidence base relating to rehabilitation of the rotator 
cuff following surgical repair has developed, these conclusions are offered with the 
caveat of the potential for Type II error and hence there is further need to evaluate 
approaches that foster early initiation of rehabilitation and gradual introduction of 
functional load both in the short and long term using high�quality, adequately 
powered, trials. 
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