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The aim of this systematic review is to determine 
the effectiveness on functional and pain outcomes 
of different exercise protocols as a conservative 
treatment for massive, irreparable rotator cuff tears 
in elderly patients. A literature search was carried 
out consulting Pubmed -Medline, Cochrane central 
and Scopus to select randomized clinical trials, 
prospective and retrospective cohort studies or case 
series, that evaluated functional and pain outcomes 
after physical therapy in patients aged 65 or over, 
affected by massive rotator cuff tears. The present 
systematic review followed the Cochrane methodology 
for systematic reviews and the reporting was 
implemented using through the PRISMA guidelines. 
The Cochrane risk of bias tool and MINOR score were 
used for methodologic assessment. Nine articles were 
included. Data concerning physical activity, functional 
outcomes and pain assessment were obtained from 
the included studies. The exercise protocols assessed 
within the included studies were extremely wide 
with equally different methods of evaluation of the 
outcomes. However, most of the studies demonstrated 
a trend of improvement after the treatment, in 
terms of functional scores, pain, ROM and quality 
of life. An intermediate methodological quality of 
the included papers was assessed through the risk of 
bias evaluation. Our results showed a positive trend 
in patients who underwent physical exercise therapy. 
Our conclusion is that further studies of a high level 
of evidence are needed to achieve consistent evidence 
to improve clinical practice in the future.

Keywords: massive rotator cuff tears; physical activity; 
exercise; aging; elderly.

INTRODUCTION

Rotator cuff tear is a condition that frequently 
affects the elderly population impairing quality of 
life and involving the function of the entire upper 
limb (1). It is estimated that 30% of patients older 
than 60 years have a diagnosis of rotator cuff tear 
(2). The glenohumeral joint is the most unstable 
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joint of the locomotor system, due to the small 
surface contact area between the humeral head and 
the glenoid. The rotator cuff is the most important 
dynamic stabilizer (3). The progressive degeneration 
of the rotator cuff results in an abnormal distribution 
of loads with consequent changes in the articular 
cartilage surface and subchondral bone. These 
alterations lead to eccentric cartilage consumption 
and bone remodeling with severe limitation of joint 
movements (4). In the elderly, there is an increased 
prevalence of massive rotator cuff tears, as with the 
advance of aging the tendon tissue faces adipose and 
fibrotic degeneration, with a disarray of fibers and 
loss in tensile strength (5). The definition of massive 
rotator cuff tear is not univocal (6), because it can be 
defined as tears with >5 cm in size in either anterior-
posterior or medial-lateral (7) or involving two or 
more tendons (8). The massive tear is defined as 
“irreparable” when there is fatty infiltration >50%, 
classified according to Goutallier, on computed 
tomography associated with an acromiohumeral 
interval less than 6mm evaluated with true 
anteroposterior X-ray. The clinical presentation is 
characterized by gradually increasing inflammatory 
pain (more severe at night) and chronic evolution 
associated with crepitus, rigidity and functional 
limitation (9). The progressive articular disuse can 
result in capsular fibrosis and capsulitis, muscular 
hypotrophy and pseudoparalysis (10,11). The patho-
logic entity of massive rotator cuff tears, with 
glenohumeral arthritis, is commonly referred to as 
“rotator cuff arthropathy” (12). Rotator cuff repair, 
for degenerative massive tears, has been largely 
discouraged as a treatment in older adults, because 
poor tendon tissue quality, prevent a stable repair, 
with a significantly increased risk of retear (13). 
The treatment standard for massive and irreparable 
rotator cuff tears includes the reverse shoulder 
arthroplasty, in which a deficient rotator cuff is 
excluded from the shoulder biomechanical system 
and its function is supplied by the deltoid muscle. 
However, in the focus of personalized medicine 
and patient-based decisional process, assessing the 
general status and functional request of the patient 
is crucial in determining the need for replacement 
surgery. Therefore, it has been advocated that 
physical exercise for strengthening and improve-

ment of residual ROM could be beneficial for 
patients affected by massive tears of the rotator cuff 
(5). The choice of conservative treatment for the 
elderly is often advised, given the frailty of older 
patients and the surgical risk annexed to multiple 
comorbidities. Therefore, the reverse arthroplasty 
should be reserved for those active subjects, with a 
high functional request and a good to an excellent 
general medical condition. Several conservative 
strategies have been advocated indeed, including 
pharmacologic pain management (corticosteroid, 
Hyaluronate injections), physical therapy and 
strengthening exercise for extrinsic shoulder 
muscles (14). The main purpose of this study is 
to systematically review the available literature, 
investigating the evidence on the role of therapeutic 
physical exercise treatments for massive and/or 
irreparable rotator cuff tears in elderly patients. 
The intervention effectiveness was evaluated 
by assessing the improvement of functional and 
pain outcomes. The secondary endpoint was to 
investigate the quality of life of the patients after 
physical exercise intervention.

MATERIALS AND METHODS

The present systematic review followed the 
Cochrane methodology for systematic reviews and 
reporting was implemented through the Preferred 
Reporting Items for Systematic reviews and Meta-
Analyses (PRISMA) guidelines. No protocol for 
systematic review has been registered. The research 
question was formulated following the PICO 
framework: 
–  Population: older patients with massive and/or 

irreparable rotator cuff tear
–  Intervention: rehabilitation; physical activity 

program
–  Comparison: surgical treatment and other 

conservative treatment different from exercise-
based strategies

–  Outcome of interest: functional status, pain, 
quality of life

Study inclusion criteria were:
  •  Peer-reviewed studies of each level of 

evidence according to Oxford Classification; 



Acta Orthopædica Belgica, Vol. 88 - 4 - 2022

	 physical activity for massive rotator cuff tears in elderly	 701

more specifically: Randomized clinical trials 
(RCT), Non-Randomized Controlled Trials 
(NRCT), Prospective and Retrospective Cohort 
Studies (PCS and RCS, respectively), Case-
Control Studies (CCS) and Case Series (CS);

  •  Studies including patients with an average age 
superior to 65 years, according to the definition 
of “elderly” (15) with shoulder pain due to 
massive and/or irreparable rotator cuff tear;

  •  Studies reporting at least one pain assessment 
or one disability assessment for the evaluation 
of clinical outcomes (disability and pain) of 
patients treated with any physical activity 
(cardiovascular or anaerobic) or exercise pro-
grams that included loaded (against gravity or 
resistance) as a component;

  •  Studies written in English and Italian 
languages.

Study exclusion criteria:
  •  Case reports, technical notes, letters to editors, 

instructional course, systematic reviews and 
meta-analyses;

  •  Studies including patients with cervical spine 
involvement, shoulder instability or frozen 
shoulder;

  •  Studies including patients with partial - 
thickness rotator cuff tears;

  •  Studies in which physical activity was part 
of a post-operative rehabilitation program or a 
multidisciplinary program.

A literature search was carried out between 
April and September 2020, consulting Pubmed-
Medline, Cochrane central and SCOPUS. The 
search string used was the following: (“rotator 
cuff”[MeSH Terms] OR (“rotator”[All Fields] AND 
“cuff”[All Fields]) OR “rotator cuff”[All Fields]) 
AND ((“rehabilitation”[Subheading] OR “re-
habilitation”[All Fields] OR “rehabilitation”[MeSH 
Terms]) OR (“exercise”[MeSH Terms] OR 
“exercise”[All Fields] OR (“physical”[All Fields] 
AND “activity”[All Fields]) OR “physical 
activity”[All Fields])). The literature search was 
conducted by two reviewers (L.D.B. and A.M.A) 
that identified the eligible studies by electronic 
search. Firstly, the retrieved papers were screened 

by title, then by reading the whole abstract. In 
case of disagreement, a third reviewer (E.A.) was 
consulted. After the exclusion of non-relevant 
articles, the eligibility of the remaining papers 
was established through the evaluation of full-text. 
After the electronic search was completed, further 
potentially missed studies were manually searched 
among the reference lists of the included papers and 
the relevant systematic reviews already published. 
The search process is summarized in the PRISMA 
flowchart. Data were extracted by two reviewers 
(A.M.A. and E.A.) and divergences were discussed, 
if necessary.

Improvement in pain and disability, both assessed 
at the end of the treatment, were considered as the 
primary outcome of the analysis. The secondary 
endpoint was to investigate the quality of life of the 
patients after physical exercise intervention.

The evaluation of the risk of bias of the selected 
studies was undertaken using the Cochrane risk of 
bias assessment tool, for randomized studies, and 
the Methodological Index for Non-Randomized 
Studies (MINORS) score, for the non-randomized 
ones. The Cochrane tool for assessing the risk of 
bias is based on the evaluation of five bias domains 
(sequence generation, allocation concealment, 
blinding, incomplete data addressing, and selective 
reporting) for which it is assigned a final judgment of 
“high,” “low” or “unclear” risk. For the assessment 
of non-randomized clinical trials, according to 
MINORS Score (16), the global ideal score is 16 for 
non-comparative studies and 24 for comparative 
studies. Two reviewers (A.M.A and L.D.B.) rated 
independently all the included papers. Final data 
were discussed and confirmed with a third reviewer 
(E.A.).

The population size, effect size and the risk of 
bias were considered for a thorough qualitative 
synthesis of the included papers. For those studies 
in which the effect size was not reported, Cohen’s 
d was calculated by the means and standard 
deviations at baseline and follow-up. An effect size 
minor or equal to 0.4 was considered low, between 
0.4 and 0.8 was considered medium and an effect 
size greater than 0.8 was considered high. Studies 
were categorized as high quality, H (if they had low 
risk of bias, large population and high effect size); 
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and 1 was a P-CS (23) and 2 were R-CS of LOE II 
and III respectively (24,25). In the included papers, a 
total of 417 patients were conservatively treated for 
massive and/or irreparable rotator cuff tears. Within 
the studies, the number of participants varied from 
10 (18) to 108 (25). The mean age of patients at the 
time of treatment was 71 years and ranged between 
65 (24,25) and 80 years (19). The mean time of the 
follow-up was 19 months, ranging from 3 to 48 
months. The final follow-up was at 1 year or more 
in 5 papers (17,20,23-25). The outcome measures 
used in these studies were: Range of Motion 
(ROM) in 7 studies (17,19-21,23-25); Visual analog 
pain scale (VAS) in 3 studies (21,22,25) ; American 
Shoulder and Elbow Surgeons (ASES) score in 2 
studies (20,25), Constant score in 2 studies (19,23), 
Short Form-36 (SF-36) in 2 studies (17,18), Oxford 
Shoulder Disability Questionnaire (OSDQ) in 1 
study (18), Oxford Shoulder Score (OSS) in 2 studies 
(17,21), Measure Yourself Medical Outcome Profile 
(MYMOP) in 1 study (17), Subjective Shoulder 

intermediate quality, I (if they had medium to high 
risk of bias or one low value between population 
size and effect size); low quality, L (if the risk of 
bias was high and both population and effect sizes 
were low). 

RESULTS

The electronic search yielded a total of 3207 
records. After duplicates removal, 1687 records 
were evaluated by title and abstract. 1589 papers 
were excluded by title because not relevant to the 
research topic. Ninety-eight full-text papers were 
assessed for eligibility, of which 89 were excluded 
because they did not satisfy the inclusion criteria 
for the following reasons: for age (n =63), for study 
design (n= 15), for diagnosis (n= 11). At the end 
of the selection process, 9 papers were included. 
(Figure 1). 

Of the included studies, 1 was RCT of the level of 
evidence (LOE) I (17), 5 were CS of LOE IV (18-22) 

25 
 

Figure 1: PRISMA Flow Diagram. 

 

Figure 2: PRISMA 
Check

Figure 1. — PRISMA Flow Diagram. 
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Figure 2. — PRISMA Check.
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in shoulder pain and function. In the study by 
Ainsworth et al. (18) at the end of a tailored protocol 
based on anterior deltoid strengthening and 
functional rehabilitation, all patients experienced 
an improvement in the section of SF-36 dedicated 
to physical health (mean 22 points). Moreover, 
functional status evaluated through OSDQ im-
proved from 34.2 to 23.6 points at 3-months 
follow up. The same authors, in 2009, carried out 
an RCT (17) comparing an intervention group that 
received an individually tailored exercise program 
and ultrasound with a control group treated with 
therapeutic ultrasound. The physical functioning 
domain of SF-36 showed a significant improvement 
for the intervention group at 3- and 12-months 
follow-up. However, the OSS showed better results 
in the intervention group with a significant difference 
at 3 and 6 months (respectively, p = 0,002and p = 
0,008) that became not significant at 12 months 
(p =0,16).  Similarly, MYMOP was statistically 
improved in the intervention group at 3 months (p = 
0.052) and 6 months (p = 0.047) but not at 12 months 
(p = 0.847). The authors also showed an increase 
of shoulder range of motion in active elevation 
and internal/external rotations in both groups, with 
a significant value in favour of the control group 
only during active elevation at 3- and 6 months 
follow up (respectively, p = 0.015 and p = 0.051) 
and external rotation at 6 months (p = 0.024). For a 
cohort of 30 patients, Christensen et al. (21) adopted 

Value (SSV) in 1 study (20); Japanese Orthopaedic 
Association (JOA) Score in 1 study (24); Constant-
Murley in 1 study (22), DASH (Disabilities of the 
Arm, Shoulder and Hand) in 1 study (22), University 
of California at Los Angeles score (UCLA) in 
1 study (25); Euro Qol- 5 Dimension score (EQ-
5D score) in 1 study (21). A summary of the main 
characteristics of the included studies is reported in 
Table I.

The training protocols applied in the studies 
were mainly focused on stretching exercises and 
muscle strengthening. Specifically, the programs 
included: rotator cuff strengthening exercises 
(18,24,25), passive range of motion exercises (24,25), 
deltoid rehabilitation program (17,19-21,23,25), 
posture correction associated to the re-education of 
muscle recruitment and proprioceptive education 
(17,18,23) and posterior glenohumeral and scapular 
mobilization (22). Two studies did not report the mean 
duration of symptoms before starting the treatment 
(19,23). In all trials the time from symptoms onset 
to beginning of the exercise program was superior 
to 6 months (17,18,21,22,24,25). The exercise program 
was performed in combination with local steroid 
injections in 5 papers, but few of these provided 
adequate information about dose and number of 
administrations (17,19,20,24). A description of the 
interventions is detailed in Table II. 

In elderly patients with massive rotator cuff tears, 
exercise programs demonstrated an improvement 

Study Type of study LOE Follow-up (months) Number of patients Mean age (years)

Yamada et al. 2000 RCS III 48 40 65

Ainsworh et al. 2006 CS IV 3 10 76

Levy et al. 2008 CS IV 9 17 80

Ainsworth et al. 2009 RCT I 12 54 78

Collin et al. 2015 PCS II 24 45 67

Christensen et al. 2016 CS IV 5 30 70

Yian et al. 2017 CS IV 24 21 74

Gutiérrez-Espinoza et al. 2018 CS IV 3 92 68
Yoon et al. 2019 RCS III 42 108 65

Table I. — Summary of the main characteristics of the included studies

LOE= level of evidence; RCS=retrospective cohort study; CS= case series; RCT= randomized clinical trial; PCS= prospective cohort 
study.



Acta Orthopædica Belgica, Vol. 88 - 4 - 2022

	 physical activity for massive rotator cuff tears in elderly	 705

both groups at the final follow-up. On the contrary, 
in conservatively treated patients the better results 
in ROM were not significant. Furthermore, 85% of 
these patients continued experimenting pain during 
activities of daily living (ADL) while a similar 
percentage of the operatively treated group had 
no symptoms. Yian et al. (20) adopted a 3-month 
anterior deltoid re-education (ADR) program for 21 
participants with an overall success rate of 52% at 
the 2-year follow-up. The ROM improvement was 
greater in forward flexion. Moreover, the authors 
demonstrated that forward flexion of less than 50° at 
the beginning of the ADR program was significantly 
associated with an unsuccessful outcome at 2 
years. ASES score improved from 39 points to 65 
points at 9 months (p <0.001) and to 62 points at 
2-years follow-up (p= 0.001); also, pain score and 
muscle strength increased but none of these values 
is statistically significant. The same rehabilitation 
program, in the study of Levy et al. (19), obtained 
a positive effect in 82% of patients. The authors 
stated that the ADR program, in addition to anti-
inflammatory drugs, improves overall shoulder 
function and pain in the aged population. Mean 
forward flexion improved from 40° to 160° at the 
last follow-up and all shoulder movements were 
improved. Moreover, the mean Constant score 
at 9-month follow-up was 63 while the mean 
preoperative score was 26. In a series of 45 patients 
with massive rotator cuff tear classified in 5 groups 
based on the tendon involved, the Constant score 
improved significantly (from 41 to 66, P <0.05) in 
the group with posterior-superior tear (supraspinatus 
and infraspinatus) compared to the group with 
anterior tear while the overall improvement 
was from 43 to 56 after 2 years (P < 0.05) (23). 
Differently, in this study, the rehabilitation program 
was assisted by physiotherapists and included active 
and proprioceptive exercises finalized to strengthen 
all muscles involved in scapular stabilization and 
the entire deltoid muscle. In the paper of Gutierrez-
Espinoza et al. (22), 92 patients received posterior 
glenohumeral and scapular mobilization, with 
proprioceptive and control exercises for the scapula 
and the glenohumeral joint. The shoulder and 
upper extremity function, respectively evaluated 
with Constant-Murley and DASH score, showed 

a neuromuscular exercise program with anterior 
deltoid and teres minor strengthening exercises. As 
primary outcome, Oxford Shoulder Score showed a 
significant improvement of shoulder function at 3- 
and 5- month and also between 3- month and final 
follow-up. Moreover, health status assessed through 
EQ-5D increased significantly from baseline to 
final follow-up. At 5 months follow-up, shoulder 
abduction significantly improved (p < 0.005), but 
the increase of ROM in flexion and external rotation 
was not significant. At the final follow-up, pain 
perceived during all these movements significantly 
decreased. Furthermore, the authors measured 
strength with a hand-held dynamometer registering 
a significant increase for abduction and flexion at 
45° and 90°, even if 90° flexion was evaluated only 
for 13 patients able to reach 90° without pain. The 
strength increase was confirmed for internal and 
external rotation without statistical significance. 
In this paper, for the first time, EMG was used to 
confirm an increased activity of the anterior deltoid 
at the end of the exercise protocol. Nevertheless, 
EMG data did not support this hypothesis. Yoon 
et al. (25), in their retrospective cohort study, 
demonstrated that an intact subscapularis tendon 
and a compensatory teres minor hypertrophy were 
associated with a significantly lower failure rate of 
conservative treatment and conversion to surgery 
rate during non-operative treatment. In the study 
group the rate of failure of non-operative treatment 
and conversion to surgery were respectively 43% 
and 39%, in contrast to 68% (p = 0.012) and 66% 
(p = 0.006) of the control group. At the final follow-
up, ASES score, UCLA shoulder score and VAS pain 
score did not significantly differ between the two 
study groups. Moreover, there were no significant 
differences in ROM except for internal rotation (p 
< 0.001). A retrospective cohort study by Yamada et 
al. (24) revealed a significant improvement in range 
of motion, pain relief and muscle strength both in 
patients who underwent rotator cuff arthroscopic 
repair and patients treated by strengthening and 
passive range of motion exercises. The authors 
assessed the outcomes using the JOA score, made 
up of five sections analyzing pain, function, ROM, 
radiographic valuation and joint stability. The 
improvement in pain and function was significant in 
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cuff tears in the elderly population. The purpose was 
to point out the evidence on the role of therapeutic 
physical exercise treatment for massive rotator cuff 
tears in elderly patients in terms of clinical outcome, 
pain reduction and, secondly, quality of life. The 
exercise protocols assessed within the included 
studies were extremely wide and heterogeneous in 
type, timing and modalities of exercise, with equally 
different methods of evaluation of the outcomes. 
However, most of the studies demonstrated a trend 
of improvement after the treatment, in terms of 
functional scores, pain, ROM and quality of life. 
Strengthening and stretching exercises were the 
most frequent treatment adopted in the included 
papers. Two case series (19,20) adopted a specific 
Anterior Deltoid re-education (ADR) showing a 
trend of improvement at the end of the treatment. 
The authors reported success in 57% (20) and 82% 
(19) of patients treated in terms of clinical outcomes, 
assessed with ASES and Constant score, pain, 
strength and ROM. Similarly, the papers in which 
the exercise protocol included deltoid rehabilitation 
(17,18,21,23), reported a trend of improvement 

a statistically significant difference from baseline 
to final follow-up evaluation. Furthermore, at the 
3month follow-up, VAS decrease during activity 
was statistically significant.

Only one of the included studies was I level 
RCT (17), and his risk of bias was assessed through 
the Cochrane Risk of Bias Assessment Tool. The 
MINORS score for comparative studies included 
were 21/24 (24) and 18/24 (25), while the non-
comparative studies ranged from 8 (23) to 15 (21), 
with a mean of 12. Qualitative synthesis through 
population size, effect size and risk of bias showed 
that 4 studies were of high quality (H), the other 4 
were of intermediate quality (I) and for only one, 
the quality was low (L). Details are reported in 
Tables III and IV.

DISCUSSION

This paper summarizes and critically appraises 
the results of 9 papers that reported the effects of 
different rehabilitation protocols as part or a unique 
conservative treatment strategy for massive rotator 

Study Sequence 
generation

Allocation 
Concealment Blinding Incomplete data 

addressed
Selective 
reporting Other bias

Ainsworth et al. 2009 LOW LOW HIGH LOW UNCLEAR UNCLEAR

Study Number of 
patients Effect Size Main score MINOR Qualitative 

synthesis
Yamada et al. 2000 40 n.a. JOA score 21 I
Ainsworh et al. 2006 10 4 OSDQ 11 I
Levy et al. 2008 17 12.8 Constant score 13 I
Ainsworth et al. 2009 54 1 OSS n.a.* H
Collin et al. 2015 45 n.a. Constant score 8 I
Christensen et al. 2016 30 2.8 OSS 15 H
Yian et al. 2017 21 n.a. ASES 12 L
Gutiérrez-Espinoza et al. 2018 92 6.2 Constant-Murley 13 H
Yoon et al. 2019 108 1.4 VAS score 18 H

Table III. — Cochrane risk of bias assessment tool

Table IV. — Qualitative synthesis of included studies

n.a.: data for calculation not available, * Quality assessment through Cochrane Risk of Bias Assessment Tool, H : high quality, I: intermediate 
quality, L: low quality; OSS:  Oxford Shoulder Score; VAS: visual analog pain scale; ASES score: American Shoulder and Elbow Surgeons 
score; OSDQ: Oxford Shoulder Disability Questionnaire; JOA : Japanese Orthopaedic Association.



Acta Orthopædica Belgica, Vol. 88 - 4 - 2022

	 physical activity for massive rotator cuff tears in elderly	 709

blinding is actually impossible. Apart from this 
incongruity, the trial conducted by Ainsworth et al. 
(17) was properly designed, reporting a satisfying 
sample size calculation, power analysis, leading 
to an appropriate estimation of the results. The 
non-randomized studies were evaluated using the 
MINOR score. The study by Yamada et al. (24) and 
the study by Yoon (25) were the comparative studies 
included and obtained a score of 21 out of 24 (24)
and 18 out of 24 (25), showing a good methodology. 
Qualitative synthesis through population size, 
effect size and risk of bias showed that 4 studies 
were of high quality (H) (17,21,22,25), the other 4 
were of intermediate quality (I) (18,19,23,24) and for 
only one, the quality was low (L) (20). For this last 
study, considered of low quality, the risk of bias was 
average-low (MINORS=12), but the population 
was rather small and the reported data did not 
allow the calculation of the effect size. An overall 
assessment of study quality judged methodology 
of the included papers to be intermediate-high. 
With regards to MINORS subitems, the worst 
item in non-randomized studies was the blinding 
of participants, as well as for randomized trials. 
However, given the type of therapeutic intervention 
considered, blinding was impossible. Apart from 
methodology considerations, the included papers 
had some relevant biases with regard to the purpose 
of the present study. In 2 of the included studies 
(19,23), the duration of symptoms before starting the 
treatment is unclear. Thus, it is difficult to assess 
the real effectiveness or failure of the advocated 
treatment. Another important bias was that many 
studies associated a different therapy to physical 
exercise. In particular in the trial by Ainsworth et al. 
(17) ultrasound therapy was administered as part of 
the tailored protocol. However, ultrasound therapy 
was administered in both groups, given that the 
two groups achieved significantly different results, 
it could be assumed that physical exercise plays a 
major role. Nevertheless, the effect of the single 
treatment is not assessable, thus preventing the 
authors to definitely conclude on this intervention. 
In 50% of studies (17,19,20,24,25) a steroid injection 
therapy was performed before or in concomitance 
with the treatment, but is it not clear the dosage 
and the number of administrations. This makes it 

of quality of life and clinical outcomes. More 
specifically, in the study conducted by Ainsworth 
et al. (18) the physical functioning domain of the 
SF-36 showed a significant improvement after 
the tailored “Torbay rehabilitation program”. The 
same authors, in the RCT (17) carried out in 2009, 
found a significant difference comparing patients 
of the intervention group, who underwent a tailored 
protocol of physical exercises associated with 
therapeutic ultrasound, with patients of the control 
group, treated with ultrasound only. The trial (17)
showed a significant improvement of the OSS in the 
interventional group, compared to the control group 
at 3 and 6 months. However, this difference was not 
more observed at 12 months. These findings reflect 
the central role of the deltoid muscle, especially 
in elderly people in whom rotator cuff tendons are 
insufficient, to counteract the deficiency of the rotator 
cuff (19). The importance of anatomical localization 
of the rotator cuff tear was investigated only by 
one study (23), confirming that site and number of 
lesions influence the outcome. Conversely, Yamada 
et al. (24) was the only paper reporting that most 
of the patients treated with physical activity only 
suffered persistent pain in ADL, although reported 
significant improvement in pain and JOA score. 
However, this paper was conducted comparing 
patients treated surgically or non-surgically and 
did not report specific information regarding the 
rehabilitation protocols. The main strength of the 
present investigation is the systematic framework, 
adhering to PRISMA and PICO standards. More-
over, the added value in comparison to previous 
works, is that our study focuses on elderly patients, 
a constantly growing population in which con-
servative strategies represent always a better choice. 

In this systematic review, we included 1 RCT (17), 
5 case series (18-22), 2 retrospective cohort studies 
(24,25) and 1 prospective cohort study (23). The 
methodology of the included RCT was evaluated 
through the Cochrane Risk of Bias Assessment 
Tool. This highlighted several biases: the trial 
included had a high risk of bias with regards to the 
blinding of the participants and unclear risk of bias 
in “selective reporting” and “other bias”. However, 
it is relevant to understand that because of the type 
of treatment considered, namely physical exercise, 
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8. 	Gerber C, Fuchs B, Hodler J. The results of repair 
of massive tears of the rotator cuff. J Bone Joint Surg 
Am.2000;82(4):505-15. DOI: 10.2106/00004623-
200004000-00006.

9. 	Schultz JS. Clinical evaluation of the shoulder. Phys Med 
Rehabil Clin N Am. 2004;15(2):351-71. PMID: 15145422 
DOI: 10.1016/j.pmr.2003.12.002.

10.	Armstrong A. Evaluation and management of adult shoulder 
pain: a focus on rotator cuff disorders, acromioclavicular 
joint arthritis, and glenohumeral arthritis. Med Clin North 
Am. 2014;98(4):755-75, xii. PMID: 24994050 DOI: 
10.1016/j.mcna.2014.03.004.

11. 	Van der Meijden OA, Gaskill TR, Millett PJ. 
Glenohumeral joint preservation: a review of management 
options for young, active patients with osteoarthritis. Adv 
Orthop. 2012;2012:160923. PMID: 22536514 PMCID: 
PMC3318219 DOI: 10.1155/2012/160923.

12. 	Brolin TJ, Updegrove GF, Horneff JG. Classifications 
in Brief: Hamada Classification of Massive Rotator 
Cuff Tears. Clin Orthop. 2017;475(11):2819-23. PMID: 
28378277 DOI: 10.1007/s11999-017-5340-7.

13. 	Rudzki JR, Adler RS, Warren RF, Kadrmas WR, 
Verma N, Pearle AD, et al.Contrast-enhanced ultrasound 
characterization of the vascularity of the rotator cuff tendon: 
age- and activity-related changes in the intact asymptomatic 
rotator cuff. J Shoulder Elbow Surg. 2008;17(1 Suppl):96S-
100S. PMID: 18069013 DOI: 10.1016/j.jse.2007.07.004.

14. 	Geary MB, Elfar JC. Rotator Cuff Tears in the Elderly 
Patients. Geriatr Orthop Surg Rehabil.2015;6(3):220-4. 
PMID: 26328240 PMCID: PMC4536506 DOI: 
10.1177/2151458515583895.

15. 	Orimo H. Hideki Ito Takao Suzuki Atsushi Araki Takayuki 
Hosoi Motoji Sawabe[Reviewing the definition of 
elderly]. J Geriatr. 2006;43(1):27-34. DOI 10.1111/j.1447-
0594.2006.00341.

16. 	Slim K, Nini E, Forestier D, Kwiatkowski F, Panis Y, 
Chipponi J. Methodological index for non-randomized 
studies (minors): development and validation of a new 
instrument. ANZ J Surg.2003;73(9):712-6. PMID: 
12956787 DOI: 10.1046/j.1445-2197.2003.02748.x.

17. 	Ainsworth R, Lewis J, Conboy V. A prospective 
randomized placebo controlled clinical trial of a 
rehabilitation programme for patients with a diagnosis of 
massive rotator cuff tears of the shoulder. Shoulder Elb. 
2009;1(1):55-60. DOI:10.1111/j.1758-5740.2009.00010.x.

difficult to distinguish clearly if the benefit obtained 
by patients was due to physical therapy or injections. 

CONCLUSIONS

The present systematic review of the literature 
collected results from a few studies with a high level 
of evidence, and many with a low level of evidence. 
Therefore, due to the low statistical strength and 
the overall moderate-low level of evidence of the 
included studies, it is not possible to draw a final 
conclusion on the topic. However, the analysis 
of the available literature allowed us to address 
our primary endpoint. Results showed a trend of 
improvement in patients who underwent physical 
exercise therapy. It is presumed that exercise could 
play an important role in the treatment of massive 
rotator cuff tear, with benefits on functionality and 
pain in elderly patients. Concerning the quality 
of life, our secondary endpoint, there is limited 
evidence demonstrating that an improvement 
occurs, but sometimes exclusively for certain life 
quality domains (e.g. comfort scale of the SF-36). 
Given the highlighted trends, we suggest to carry 
out further studies of a high level of evidence, in 
particular by comparing different protocols of 
physical exercises, in order to achieve consistent 
evidence to support common clinical practice in the 
future. 
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