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Introduction: There is no established consensus regarding the optimal rehabilitation protocol following rotator cuff repair, including
duration of immobilization, timing to initiate range of motion and resistance exercises, and the importance of supervised, formal therapy.
The purpose of this study was to determine agreement in opinion regarding rotator cuff rehabilitation between orthopedic surgeons and
physical therapists (PTs).

Methods: A 50-question survey was created on a secure data capture system and distributed via e-mail to members of professional orga-
nization affiliations. Surgeon participants were recruited from the American Shoulder and Elbow Surgeons, and PTs were recruited from the
American Society of Shoulder and Elbow Therapists and the Academy of Orthopaedic Physical Therapy of the American Physical Therapy
Association. Survey responses were analyzed for interprofessional differences in majority opinion and distribution of answer choices.
Results: A total of 167 surgeons and 667 PTs responded to the survey. Of the 39 questions evaluated, surgeons and PTs reached intraprofessional
majority agreement in 26 (67%) and 28 (72%) statements, respectively, with agreements matching in 17 instances and differing in 4. The 2 groups
had different answer preferences in 32 questions (82%). PTs were more likely to support shorter immobilization intervals (P < .001), earlier
strengthening (P <.001), and more frequent home exercises (P =.002), whereas surgeons endorsed more conservative weight-bearing restrictions
(P < .001), time-based phase transitions (P < .001), and web-based technological platforms for rehabilitation (P < .001).

Conclusion: Our findings show that although significant discrepancy of opinion exists within professions, greater differences in preferences
exist between surgeons and PTs regarding rotator cuff repair rehabilitation.

Level of evidence: Survey Study; Experts
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Physical rehabilitation is an essential component of re-
covery from rotator cuff repair as it helps to ensure resto-
ration of shoulder strength and range of motion while also
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protecting tendon healing following surgery. However,
there is no established consensus in the surgical community
regarding several procedural elements of rehabilitation,
including the duration of immobilization in the post-
operative period, the timing of range of motion and resis-
tance exercises, and the importance of supervised, formal
therapy. On the one hand, early aggressive protocols may
decrease postoperative stiffness and accelerate recovery,
but other evidence suggests that premature loading of the
rotator cuff could jeopardize tendon healing.”**' Several
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clinical trials have attempted to identify optimal processes,
including comparing early vs. delayed motion protocols™’’
and formal, more aggressive exercise programs vs. more
traditional therapy regimens.®® However, the null findings
from these trials and the discrepancy in conclusions from
several subsequent meta-analyses’® suggest a lack of
consensus agreement for many important elements of the
protocol.

The rehabilitation protocols assigned to patients
continue to vary, largely as a function of their providers’
clinical experience and expert opinion. A recent survey
study demonstrated significant variability among ortho-
pedic surgeons regarding their preferred postoperative
protocol.”' However, surgeons are not alone in managing
the rehabilitation process. Patients reside under the
additional care of their physical therapists, who rely on
their own professional experience working with a variety
of rehabilitation protocols to help optimize patient out-
comes. Unfortunately, communication between surgical
and physical therapy teams, including details of therapy
prescriptions, can be unpredictable and variable. There-
fore, it is important to identify any discrepancies in the
professional preferences of physical therapists and sur-
geons regarding how to best rehabilitate rotator cuff re-
pairs. This is particularly relevant given the recent
publication of American Society of Shoulder and Elbow
Therapists’ consensus statement, which recommends
clear time intervals of transition from immobilization to
passive and active range of motion and eventual
strengthening,”” whereas the American Academy of Or-
thopaedic Surgeons Clinical Guideline Summary does
not address this topic.””

The main purpose of this study is to determine agree-
ment and disagreement in opinion between orthopedic
surgeons and physical therapists regarding the preferred
processes for rotator cuff rehabilitation. We hypothesized
that because of the unique aspects of professional training
and experience, there would be greater discrepancy in
opinion between professions than within them regarding the
protocol.

Methods

This is a cross-sectional study evaluating responses from ortho-
pedic surgeons and physical therapists to a single-time, elec-
tronically administered survey. The 50-question survey
(Appendix) was generated based on review of the literature and
the collaborative professional experience of the senior authors. In
addition to participant demographics and experience, questions
pertaining to the following variables were included: (1) initial
rotator cuff tear management, (2) immobilization duration
following repair, (3) early motion exercises, (4) active motion
and strengthening, (5) general recommendations, (6) variables
used by surgeons that impact the rehabilitation protocol, and (7)
care satisfaction and expectations. Answers to each question
were designed either on a 5-point Likert-type agreement scale

(1 = strongly agree; 5 =strongly disagree) or as a scale of
quantity or time. Survey participants were instructed to choose a
single answer deemed most appropriate, with the exception of 3
questions that, by design, allowed multiple responses.

The survey was created on a secure data capture system
(SurveyMonkey [surveymonkey.com]) and distributed via e-mail
to persons based on their professional organization affiliations.
Surgeon participants with expertise in rotator cuff repair were
recruited from the American Shoulder and Elbow Surgeons (n =
999), and physical therapists were recruited from the American
Society of Shoulder and Elbow Therapists (ASSET) and the
Academy of Orthopaedic Physical Therapy of the American
Physical Therapy Association (n = 16,540). E-mails were ob-
tained from the membership directories of these organizations,
and the initial recruitment e-mail included a publicly accessible
link for participants to follow to complete the questionnaire. The
survey was open for 8 weeks following the initial recruitment,
with a second reminder e-mail being sent at the 4-week mark. At
the closure of the survey, the total respondents of both ortho-
pedic surgeons and physical therapists were tabulated and
analyzed.

Statistical analysis

Survey responses were analyzed in 2 different ways. First, to
determine whether there was majority agreement or disagreement
between and among groups, questions that generated >50%
agreement for a single answer choice were considered statements
of majority agreement. Likert scale responses of “‘strongly agree”
and ‘“‘agree” were collapsed, as were ‘“‘strongly disagree” and
“disagree.” Answers categorized by intervals of time, frequency,
or weight were each considered a separate answer choice. State-
ments of majority agreement were then tallied and compared
between each group.

Second, to compare within- and between-group preferences
with responses on a 5-point Likert-type scale, a Mann-Whitney U
test was performed for each question. A Mann-Whitney U test was
also performed to compare responses of time, frequency, or
magnitude of resistance intervals. Finally, to compare responses to
question 29, the only variable measured on a continuous scale, an
unpaired ¢ test was performed. For statistical significance, alpha
was set at 0.01.

Results

There were 167 orthopedic surgeons and 667 physical
therapists who completed the survey, constituting a 17%
and 4% response rate, respectively. The 2 groups did not
differ in time spent in practice (P = .897) or region of the
country (P = .598).

Individual results of the 39 questions related to rotator
cuff tear management and rehabilitation are shown in
Supplementary Table S1. Surgeons reached >50% agree-
ment in 26/39 survey items (67%), whereas physical ther-
apists reached >50% agreement in 28/39 (72%). Both
professions reached at least 50% agreement with the same
conclusions in 17 questions (44%). There were differences
in preferences with >50% agreement between surgeons and
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Figure 1  Agreement of surgeons and physical therapists to the statement “Physical therapy should be the primary treatment method for

all rotator cuff tears, regardless of size or acuity.”
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younger (<50 years old) patient with an acute rotator cuff tear.”

physical therapists with 4 items: (1) physical therapy as the
primary treatment for all rotator cuff tears regardless of size
or acuity (orthopedic surgeon [OS]: 72% disagree; physical
therapist [PT]: 66% agree) (Fig. 1), (2) physical therapy
being an appropriate treatment for younger patients with
acute tears (OS: 83% disagree; PT: 78% agree) (Fig. 2), (3)
timing of strengthening initiation following rotator cuff
repair (OS: 69% 12-16 weeks; PT: 55% 8-12 weeks)
(Fig. 3), and (4) transitioning rehabilitation phases based on
time rather than criteria (OS: 54% agree; PT: 52% disagree)
(Fig. 4).

Of the 39 questions, surgeons and physical therapists had
statistically significantly different preferences in 32 of the
questions asked (82%). Regarding initial rotator cuff tear
management, physical therapists were more likely to endorse
physical therapy as the primary treatment method for tears in
general (Q7: P < .001) and for clinical scenarios that varied
based on age of patient and size and acuity of tear (Q12-15: P
< .001). Additionally, orthopedic surgeons were more likely
to agree that patient age and the chronicity of tear should affect
treatment (Q9-Q10: P <.001), whereas both groups similarly
agreed that size of tear should affect treatment (Q8: P =.398).

Q1: Physical Therapist

Agreement of surgeons and physical therapists to the statement “Physical therapy is an appropriate primary treatment for a

Physical therapists were more likely to support shorter
postoperative  immobilization intervals (Q16-Q18:
P < .001), whereas surgeons were more likely to agree
that early motion (within 3 weeks of surgery) increases
the risk of tendon healing failure (Q19: P < .001).
Therapists also supported earlier active motion and
strengthening exercises (Q23-Q24: P < .001), whereas
surgeons endorsed more conservative loading of the
tendon repair for the first 3 postoperative months (Q25: P
< .001). Figures 5 and 6 show that therapists encouraged
more frequent home exercise regimens for both phase I
and phase II of rehabilitation (Q22 and Q27: P < .001).
The 2 groups did not differ in whether or not pendulums
are an effective exercise for decreasing stiffness (Q20: P
= .529) (Fig. 7) or in the level of pain patients should
experience during therapy sessions (Q29; OS: mean visual
analog scale score [VAS] 42.1, PT: mean visual analog
scale score [VAS] 42.0; P = .601).

In terms of general recommendations, surgeons
expressed stronger agreement that patient biology, surgical
factors, and therapy exercises could be the source of failed
repair (Q30-32; P < .001); however, it should be noted that
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Figure 3  Answer distributions of surgeons and physical therapists to the question of how many weeks after surgery should patients begin
shoulder strengthening.
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Figure 4 Agreement of surgeons and physical therapists to the statement “Phase transitions and load increases should be more time-
based than criteria-based.”
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Figure 5 Answer distributions of surgeons and physical therapists to the question of how many times per day during phase I should
patients be doing stretching exercises at home.

shared majority agreement was reached in each of these .001), and less likely to endorse the necessity of formal
questions. Surgeons were also more likely to endorse time- therapy for rehabilitation (Q35: P < .001). Similar agree-
based phase transitions (Q33: P < .001) and web-based ment was observed regarding the need for indefinite

technological platforms for rehabilitation (Q36-37: P < adherence to exercises (Q34: P =.632).
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Figure 6 Answer distributions of surgeons and physical therapists to the question of how many times per day during phase II should

patients be doing exercises at home.
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stiffness and increasing range of motion.”

Lastly, surgeons were more likely to see a diminished
future role of formal therapy because of evolving
technology and changes to insurance programs (Q44-46:
P < .001), and physical therapists expressed stronger
agreement in the current existence of a communication
gap between the 2 professions regarding patient pro-
tocols (Q48-50: P < .001).

Discussion

The goal of this study was to evaluate how orthopedic
surgeons and physical therapists independently view the
optimal protocol for rehabilitation from rotator cuff
repair. The results of the survey analysis confirmed our
hypothesis that significant variability in professional
opinion exists regarding multiple phases of rehabilitation.
This was demonstrated in 2 ways: (1) by an inability to
establish majority consensus for more than half (56%) of
the questions and (2) by a difference in scoring distribu-
tions between professions in 82% of questions. Of note,

Neither agree nor disagree
1 Disagree

m Strongly disagree

Q1: Physical Therapist

Agreement of surgeons and physical therapists to the statement “Pendulum exercises are an effective method for decreasing

there was also considerable variability seen within pro-
fessions for both surgeons and therapists, with the ma-
jority agreement being achieved in only 67% and 72% of
questions, respectively. This finding likely reflects the
current ambiguity and lack of recognition of best practice
guidelines in both professions. However, the greater
discrepancy identified between professions than within
them supports the claim that surgeons and therapists have
inherently different opinions about how to best manage
these clinical scenarios.

An important area of discrepancy found is the timing for
initiating rehabilitation following repair. In general, thera-
pists supported earlier and more frequent motion and
strengthening exercises with more aggressive weight-
bearing loads compared with surgeons. Early motion pro-
tocols may help combat postoperative stiffness following
rotator cuff repair,”’”® but concerns over repair site
micromotion, length of animal tendon healing,27 and
recurrent tears occurring up to several months post-
operatively'""'” have generated support for delayed motion
protocols. Despite several clinical trials, no protocol
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variation has demonstrated a clinically significant differ-
ence in tendon retear rates. Additionally, although some
studies have found improved postoperative pain and short-
term range of motion with early mobilization,"*’* only
Arndt et al' have reported a difference in outcomes at 1
year postoperatively. Furthermore, Mazuquin et al'®
recently pooled data from various clinical trials'*%'%'*1°
and determined no difference in retear rates, pain, or
functional outcome scores between early and delayed
mobilization protocols. Thompson et al reached a similar
conclusion, determining that no protocol was superior to
another.”

In large part because of lack of evidence, the American
Academy of Orthopaedic Surgeons determined in 2012
they were unable to make recommendations for time in-
tervals of the rehabilitation phases.”” However, this state-
ment was generated before the publication of the several
aforementioned clinical trials. More recently, the ASSET
recommended an immobilization period of 2 weeks before
beginning protected passive range of motion, followed by
active motion at 6 weeks, and strengthening at 12 weeks.”’
The authors do also suggest that more conservative
immobilization of up to 6 weeks could be used to address
concerns regarding tissue healing, including larger tears,
poor tissue quality, and older patients. Despite these
guidelines, our survey shows that only a minority (46%) of
surgeons agree that early mobilization before 3 weeks is
beneficial, compared with 88% of physical therapists. The
ASSET also state that patients should only advance through
rehabilitation phases based on achievement of functional
milestones provided that the proper healing times have
passed. Thus, both time and achievement of targeted
functional milestones are needed to advance to the next
phase. Our survey shows a difference in majority opinion
regarding this notion, with surgeons more likely to
recommend time-based phase transitions while physical
therapists are not respecting time-based tissue healing to
advance phases of rehabilitation. It is important for patients
to be aware of the indications for the progression in their
clinical care, and our results suggest this patient commu-
nication may be inconsistent from their providers.

The results of our survey also demonstrate different opinions
regarding initial management of rotator cuff tears. Physical
therapists were shown to be more likely to recommend physical
therapy as the primary treatment in all rotator cuff tears,
whereas surgeons were more likely to recommend surgery.
Although outcomes of traumatic rotator cuff tears in young
patients traditionally have had a higher surgical success rate
than conservative management, ™'’ treatment for degenerative
tears in older patients remains less certain. For example,
Lambers Heerspink et al'* and Kukkonen et al'”* demonstrated
no difference at 1 year in functional outcomes based on inten-
tion to treat surgically vs. conservatively in degenerative tears,
which substantiates the preference for primary treatment with
therapy. However, the former did show improved function in the
subgroup with intact postoperative rotator cuff, and the latter

showed larger tear size progression in the therapy-treated
group. Additionally, a study of patients with acute and degen-
erative rotator cuff tears by Moosmayer et al** and recent sys-
tematic review of these trials demonstrated improved function
in surgically treated patients.”” Therefore, surgeons may be
more likely to opt for surgical treatment based on (1) potential
evidence of improved outcomes and/or (2) concern over the
difficulty managing larger or irreparable tears down the road,
particularly for younger patients.

Another significant finding was that surgeons expressed
greater belief in the function of web-based rehabilitation
programs as an adjunct or in lieu of supervised physical
therapy. There is limited evidence by Roddey et al*® that
instructional video tapes can be as effective at improving
patient-reported outcomes as supervised in-home physical
therapy, and Buker et al” showed patient education and
home exercise program taught by a physical therapist
produced the same patient-reported pain, shoulder function,
and quality life scores as did in-clinic supervised physical
therapy. It is unclear, however, if clinicians believe these
results are generalizable to their patients given differences
in adherence between trial patients and the general popu-
lation. The future role of in-clinic supervised physical
therapy has been challenged given the advocacy for
bundled payments and reduced health care costs, and the
views of professional leadership regarding its value may
help shape therapy reimbursements and consequently its
future role in delivering rehabilitation protocols. Lastly, we
hypothesized that both surgeons and therapists would have
similar views on interprofessional communication, but the
results show that physical therapists may be more frustrated
with a communication gap. This suggests that the standard
therapy prescription may not be a sufficient or optimal
communication method in some cases. Given this finding
and the overall discrepancy in opinion in the survey, future
correspondence and collaboration between professional
leadership may be beneficial to help improve patient care.

There are several limitations that should be considered.
First of all, the survey was developed by the investigators
solely for the purpose of this study, and therefore it has not
been well validated. Additionally, the survey was limited by its
scope in terms of question subject and answer choices. The
survey did not ask questions regarding alternate pathologies
that may affect management including labral tears and adhe-
sive capsulitis, and answer choices did not offer participants
the opportunity to explain the reason for their response and
their confidence in the answer. Lastly, the risk for selection
bias existed in the recruitment of survey participants. Surgeon
participants included only a minority of American Shoulder
and Elbow Surgeons and therefore may not represent the
opinions of the entire society or the community of shoulder
surgeons in general. Similarly, the recruitment of physical
therapists included members from 2 professional organiza-
tions with different criteria of member eligibility. Surveys
were distributed via professional society memberships to
maximize recruitment, but could result in a lack of
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generalizability to those providers who do not belong to their
respective professional society. Any bias of level of clinical
experience was mitigated by classifying survey responders by
their years of practice and their focus on shoulder pathology.

Conclusion

Our findings show that although significant discrepancy
of opinion exists within professions, greater differences
in preferences and beliefs exist between surgeons and
physical therapists with regard to the specifics of rotator
cuff repair rehabilitation. These differences may be
related to the lack of strong evidence-based guidelines
but could also stem from the 2 professions’ entirely in-
dependent courses of training, resources, literature, and
everyday work experience. We recommend shared and
updated clinical guidelines, stronger collaborative pro-
fessional efforts, and continued research on rehabilita-
tion methods to ensure that surgeons and physical
therapists are consistently delivering care in concor-
dance with the best evidence-based practice to optimize
patient outcomes.

Disclaimer

Mark Lazarus receives research support from Wright
Medical (Tornier), receives product design royalties for
Wright Medical Technology, Inc., and is a paid speaker
for Wright Medical Technology, Inc.

Surena Namdari receives research funding from DePuy
Synthes, Zimmer Biomet, Wright Medical (Tornier), DJO
Surgical, Integra Life Sciences, and Arthrex; is a consultant
for DJO Surgical DePuy Synthes, and Miami Device So-
lutions; and receives product design royalties from DJO
Surgical, Miami Device Solutions, and Elsevier.

Amee Seitz is a board or committee member of the
American Academy of Orthopaedic Surgeons, Academy
Orthopaedic Physical Therapy, and American Society of
Shoulder and Elbow Therapists; is Research Vice Chair
of the Academy of Orthopaedic Physical Therapy; and is
on the editorial or governing board of the Journal of
Orthopaedic and Sports Physical Therapy and the
Journal of Sport Rehabilitation.

Joseph Abboud receives royalties from DJO, Zimmer
Biomet, Globus, Integra, Wolters Kluwer
Health—Lippincott Williams & Wilkins, and Slack Or-
thopaedics; is a paid consultant for DJO, Zimmer Bio-

met, Globus, and Flexion Therapeutics; receives
research support from Zimmer Biomet, Integra,
Department of Defense, DePuy Synthes, Tornier,

Arthrex, Orthopaedic Research and Education Forum,
and OrthoSpace; is on the Board of Directors of the Mid
Atlantic Shoulder and Elbow Society; is a cofounder of

Shoulder JAM LLC; owns stock in Shoulder JAM LLC,
Marlin Medical Alliance, LLC, Parvizi Surgical Inno-
vation, Mininvasive, Trice Medical, Aevumed, OBERD,
Dolevium, and Tangen; is on the scientific advisory
board of Mininvasive, Trice Medical, Dolevium, and
Curical Technologies Ltd.; and is a paid speaker for
DePuy Synthes.

Liam Kane, his immediate family, and any research

foundations with which he is affiliated have not received
any financial payments or other benefits from any
commercial entity related to the subject of this article.

Supplementary data

Supplementary data to this article can be found online at
https://doi.org/10.1016/].jse.2020.01.097.

References

1.

10.

Arndt J, Clavert P, Mielcarek P, Bouchaib J, Meyer N, Kempf JF, et al.
Immediate passive motion versus immobilization after endoscopic
supraspinatus tendon repair: a prospective randomized study. Orthop
Traumatol Surg Res 2012;98(6 Suppl):S131-8. https://doi.org/10.1016/
j-otsr.2012.05.003

. Biiker N, Kitig A, Akkaya S, Akkaya N. Comparison of the results of

supervised physiotherapy program and home-based exercise program
in patients treated with arthroscopic-assisted mini-open rotator cuff
repair. Eklem Hastalik Cerrahisi 2011;22:134-9 [in Turkish].

. Chan K, MacDermid JC, Hoppe DJ, Ayeni OR, Bhandari M, Foote CJ,

et al. Delayed versus early motion after arthroscopic rotator cuff
repair: a meta-analysis. J Shoulder Elbow Surg 2014;23:1631-9.
https://doi.org/10.1016/j.jse.2014.05.021

. Cuff DJ, Pupello DR. Prospective randomized study of arthroscopic

rotator cuff repair using an early versus delayed postoperative physical
therapy protocol. J Shoulder Elbow Surg 2012;21:1450-5. https://doi.
org/10.1016/j.jse.2012.01.025

. Dickinson RN, Kuhn JE, Bergner JL, Rizzone KH. A systematic re-

view of cost-effective treatment of postoperative rotator cuff repairs. J
Shoulder Elbow Surg 2017;26:915-22. https://doi.org/10.1016/j.jse.
2017.02.009

. Du Plessis M, Eksteen E, Jenneker A, Kriel E, Mentoor C, Stucky T,

et al. The effectiveness of continuous passive motion on range of
motion, pain and muscle strength following rotator cuff repair: a
systematic review. Clin Rehabil 2011;25:291-302. https://doi.org/10.
1177/0269215510380835

. Diizgiin I, Baltact G, Atay OA. Comparison of slow and accelerated

rehabilitation protocol after arthroscopic rotator cuff repair: pain and
functional activity. Acta Orthop Traumatol Turc 2011;45:23-33.
https://doi.org/10.3944/A0TT.2011.2386

. Garofalo R, Conti M, Notarnicola A, Maradei L, Giardella A,

Castagna A. Effects of one-month continuous passive motion after
arthroscopic rotator cuff repair: results at 1-year follow-up of a pro-
spective randomized study. Musculoskelet Surg 2010;94(Suppl 1):
S$79-83. https://doi.org/10.1007/s12306-010-0058-7

. Keener JD, Galatz LM, Stobbs-Cucchi G, Patton R, Yamaguchi K.

Rehabilitation following arthroscopic rotator cuff repair: a prospective
randomized trial of immobilization compared with early motion. J Bone
Joint Surg Am 2014;96:11-9. https://doi.org/10.2106/IBJS.M.00034

Kim YS, Chung SW, Kim JY, Ok JH, Park I, Oh JH. Is early passive
motion exercise necessary after arthroscopic rotator cuff repair? Am J


https://doi.org/10.1016/j.jse.2020.01.097
https://doi.org/10.1016/j.otsr.2012.05.003
https://doi.org/10.1016/j.otsr.2012.05.003
http://refhub.elsevier.com/S1058-2746(20)30171-3/sref2
http://refhub.elsevier.com/S1058-2746(20)30171-3/sref2
http://refhub.elsevier.com/S1058-2746(20)30171-3/sref2
http://refhub.elsevier.com/S1058-2746(20)30171-3/sref2
http://refhub.elsevier.com/S1058-2746(20)30171-3/sref2
http://refhub.elsevier.com/S1058-2746(20)30171-3/sref2
https://doi.org/10.1016/j.jse.2014.05.021
https://doi.org/10.1016/j.jse.2012.01.025
https://doi.org/10.1016/j.jse.2012.01.025
https://doi.org/10.1016/j.jse.2017.02.009
https://doi.org/10.1016/j.jse.2017.02.009
https://doi.org/10.1177/0269215510380835
https://doi.org/10.1177/0269215510380835
https://doi.org/10.3944/AOTT.2011.2386
https://doi.org/10.1007/s12306-010-0058-7
https://doi.org/10.2106/JBJS.M.00034

Comparing RCR rehab expert opinion

e337

11.

12.

14.

15.

16.

17.

18.

20.

Sports Med 2012;40:815-21.
0363546511434287

Kluger R, Bock P, Mittlbock M, Krampla W, Engel A. Long-term
survivorship of rotator cuff repairs using ultrasound and magnetic
resonance imaging analysis. Am J Sports Med 2011;39:2071-81.
https://doi.org/10.1177/0363546511406395

Koh KH, Lim TK, Shon MS, Park YE, Lee SW, Yoo JC. Effect of
immobilization without passive exercise after rotator cuff repair:
randomized clinical trial comparing four and eight weeks of immo-
bilization. J Bone Joint Surg Am 2014;96:e44. https://doi.org/10.2106/
JBJS.L.01741

https://doi.org/10.1177/

. Kukkonen J, Joukainen A, Lehtinen J, Mattila KT, Tuominen EKJ,

Kauko T, et al. Treatment of nontraumatic rotator cuff tears: a ran-
domized controlled trial with two years of clinical and imaging
follow-up. J Bone Joint Surg Am 2015;97:1729-37. https://doi.org/10.
2106/JBJS.N.01051

Lambers Heerspink FO, van Raay JJAM, Koorevaar RCT, van
Eerden PJM, Westerbeek RE, van 't Riet E, et al. Comparing surgical
repair with conservative treatment for degenerative rotator cuff tears: a
randomized controlled trial. J Shoulder Elbow Surg 2015;24:1274-81.
https://doi.org/10.1016/j.jse.2015.05.040

Lazarides AL, Alentorn-Geli E, Choi JHJ, Stuart JJ, Lo IKY,
Garrigues GE, et al. Rotator cuff tears in young patients: a different
disease than rotator cuff tears in elderly patients. J Shoulder Elbow
Surg 2015;24:1834-43. https://doi.org/10.1016/j.jse.2015.05.031

Lee BG, Cho NS, Rhee YG. Effect of two rehabilitation protocols on
range of motion and healing rates after arthroscopic rotator cuff repair:
aggressive versus limited early passive exercises. Arthroscopy 2012;
28:34-42. https://doi.org/10.1016/j.arthro.2011.07.012

MacKechnie MAK, Chahal J, Wasserstein D, Theodoropoulos JS,
Henry P, Dwyer T. Repair of full-thickness rotator cuff tears in patients
aged younger than 55 years. Arthroscopy 2014;30:1366-71. https://
doi.org/10.1016/j.arthro.2014.05.011

Mazuquin BF, Wright AC, Russell S, Monga P, Selfe J, Richards J.
Effectiveness of early compared with conservative rehabilitation for
patients having rotator cuff repair surgery: an overview of systematic
reviews. Br J Sports Med 2018;52:111-21. https://doi.org/10.1136/
bjsports-2016-095963

. Miller BS, Downie BK, Kohen RB, Kijek T, Lesniak B, Jacobson JA, et al.

When do rotator cuff repairs fail? Serial ultrasound examination after
arthroscopic repair of large and massive rotator cuff tears. Am J Sports Med
2011;39:2064-70. https://doi.org/10.1177/0363546511413372

Millett PJ, Wilcox RB, O’Holleran JD, Warner JJP. Rehabilitation of the
rotator cuff: an evaluation-based approach. J Am Acad Orthop Surg 2006;
14:599-609. https://doi.org/10.5435/00124635-200610000-00002

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

31.

Mollison S, Shin JJ, Glogau A, Beavis RC. Postoperative rehabilita-
tion after rotator cuff repair: a web-based survey of AANA and
AOSSM members. Orthop J Sports Med 2017;5. https://doi.org/10.
1177/2325967116684775. 2325967116684775.

Moosmayer S, Lund G, Seljom U, Svege I, Hennig T, Tariq R, et al.
Comparison between surgery and physiotherapy in the treatment of small
and medium-sized tears of the rotator cuff: a randomised controlled study
of 103 patients with one-year follow-up. J Bone Joint Surg Br 2010;92:83-
91. https://doi.org/10.1302/0301-620X.92B1.22609

Pedowitz RA, Yamaguchi K, Ahmad CS, Burks RT, Flatow EL,
Green A, et al. American Academy of Orthopaedic Surgeons Clinical
Practice Guideline on: optimizing the management of rotator cuff
problems. J Bone Joint Surg Am 2012;94:163-7.

Peltz CD, Sarver JJ, Dourte LM, Wiirgler-Hauri CC, Williams GR,
Soslowsky LJ. Exercise following a short immobilization period is
detrimental to tendon properties and joint mechanics in a rat rotator
cuff injury model. J Orthop Res 2010;28:841-5. https://doi.org/10.
1002/jor.21059

Piper CC, Hughes AJ, Ma Y, Wang H, Neviaser AS. Operative versus
nonoperative treatment for the management of full-thickness rotator
cuff tears: a systematic review and meta-analysis. J Shoulder Elbow
Surg 2018;27:572-6. https://doi.org/10.1016/j.jse.2017.09.032
Roddey TS, Olson SL, Gartsman GM, Hanten WP, Cook KF. A ran-
domized controlled trial comparing 2 instructional approaches to
home exercise instruction following arthroscopic full-thickness rotator
cuff repair surgery. J Orthop Sports Phys Ther 2002;32:548-59. https://
doi.org/10.2519/jospt.2002.32.11.548

Sonnabend DH, Howlett CR, Young AA. Histological evaluation of
repair of the rotator cuff in a primate model. J Bone Joint Surg Br
2010;92:586-94. https://doi.org/10.1302/0301-620X.92B4.22371
Tauro JC. Stiffness and rotator cuff tears: incidence, arthroscopic
findings, and treatment results. Arthroscopy 2006;22:581-6. https://
doi.org/10.1016/j.arthro.2006.03.004

Thigpen CA, Shaffer MA, Gaunt BW, Leggin BG, Williams GR,
Wilcox RB. The American Society of Shoulder and Elbow Therapists’
consensus statement on rehabilitation following arthroscopic rotator
cuff repair. J Shoulder Elbow Surg 2016;25:521-35. https://doi.org/10.
1016/j.jse.2015.12.018

Thomson S, Jukes C, Lewis J. Rehabilitation following surgical repair
of the rotator cuff: a systematic review. Physiotherapy 2016;102:20-8.
https://doi.org/10.1016/j.physio.2015.08.003

Zhang S, Li H, Tao H, Li H, Cho S, Hua Y, et al. Delayed early passive
motion is harmless to shoulder rotator cuff healing in a rabbit model.
Am J Sports Med 2013;41:1885-92. https://doi.org/10.1177/
0363546513493251


https://doi.org/10.1177/0363546511434287
https://doi.org/10.1177/0363546511434287
https://doi.org/10.1177/0363546511406395
https://doi.org/10.2106/JBJS.L.01741
https://doi.org/10.2106/JBJS.L.01741
https://doi.org/10.2106/JBJS.N.01051
https://doi.org/10.2106/JBJS.N.01051
https://doi.org/10.1016/j.jse.2015.05.040
https://doi.org/10.1016/j.jse.2015.05.031
https://doi.org/10.1016/j.arthro.2011.07.012
https://doi.org/10.1016/j.arthro.2014.05.011
https://doi.org/10.1016/j.arthro.2014.05.011
https://doi.org/10.1136/bjsports-2016-095963
https://doi.org/10.1136/bjsports-2016-095963
https://doi.org/10.1177/0363546511413372
https://doi.org/10.5435/00124635-200610000-00002
https://doi.org/10.1177/2325967116684775
https://doi.org/10.1177/2325967116684775
https://doi.org/10.1302/0301-620X.92B1.22609
http://refhub.elsevier.com/S1058-2746(20)30171-3/sref23
http://refhub.elsevier.com/S1058-2746(20)30171-3/sref23
http://refhub.elsevier.com/S1058-2746(20)30171-3/sref23
http://refhub.elsevier.com/S1058-2746(20)30171-3/sref23
https://doi.org/10.1002/jor.21059
https://doi.org/10.1002/jor.21059
https://doi.org/10.1016/j.jse.2017.09.032
https://doi.org/10.2519/jospt.2002.32.11.548
https://doi.org/10.2519/jospt.2002.32.11.548
https://doi.org/10.1302/0301-620X.92B4.22371
https://doi.org/10.1016/j.arthro.2006.03.004
https://doi.org/10.1016/j.arthro.2006.03.004
https://doi.org/10.1016/j.jse.2015.12.018
https://doi.org/10.1016/j.jse.2015.12.018
https://doi.org/10.1016/j.physio.2015.08.003
https://doi.org/10.1177/0363546513493251
https://doi.org/10.1177/0363546513493251

	Comparing expert opinion within the care team regarding postoperative rehabilitation protocol following rotator cuff repair
	Methods
	Statistical analysis

	Results
	Discussion
	Conclusion
	Disclaimer
	Supplementary data
	References


