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Rehabilitation following rotator

cuff repair

A work of the Commission Rehabilitation of
the German Society of Shoulder and Elbow
Surgery e. V. (DVSE) in collaboration with the
German Association for Physiotherapy (ZVK)
e.V., the Association Physical Therapy, Asso-
ciation for Physical Professions (VPT) e. V.
and the Section Rehabilitation—Physical
Therapy of the German Society for
Orthopaedics and Trauma e. V. (DGOU)

Introduction

Tears of the rotator cuff tendons (RC)
are a frequent cause of shoulder com-
plaints [44]. Improvement in terms of
strength, movement and pain reduction
can be expected after rotator cuff repair
surgery [27]. Unfortunately, there is no
consensus on the rehabilitation protocols
and contents following the surgical pro-
cedure [24]. Conventional rehabilitation
protocols after reconstruction of the ro-
tator cuff (RCR) often vary considerably,

even in terms of basic content such as
the length of immobilization, movement
limitations and whether or not an ortho-
sis should be used. There still is a lack
of evidence for many common forms
of rehabilitation contents, although in
many health care systems evidence-based
medicine has gained ground. In Ger-
many, among others, the guideline pro-
gram of the German Pension Insurance
Association focused on this conflict [23,
25].
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Review

Search results PEDro,
PubMed and Cochrane

n=348

Manual query of
additional sources
n==6

Exclusion of duplicates (n = 44) and non-German,

non-English publications (n = 7)
n=303

Full-text screening and
quality assessment
n=23

Studies included (n = 17),
reviews (n = 4) and
guidelines (n=1)
n=22

The rehabilitation commission of the
German Society for Shoulder and Elbow
Surgery (DVSE) has studied this issue
intensively. The aim of this paper was,
firstly, to conductan evidence-based eval-
uation of the most important forms of
treatment after RCR, based on an exten-
sive literature review and, with the help of
a survey among DVSE shoulder experts,
to determine if there is an existing best-
clinical practice consensus for or against
specific forms of treatment.

Materials and methods

Literature review

The literature search had a hierarchical
structure (best available evidence) based
on guidelines, health technology assess-
ments (HTA), systematic reviews and
clinical studies that investigated post-
operative rehabilitation after RCR. This
was supplemented by an analysis of the
primary literature under examination
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Exclusion due to lack of quality
(best of evidence)

n=

Exclusion of irrelevant articles :
(off-topic) 1
n =280 i

Fig. 1 « Systematic
review search algo-
rithm

(BFig. 1). We started by searching for
national and international guidelines in
the databases of the “Guidelines Interna-
tional Network” (http://www.g-i-n.net/),
various other national guidelines (Na-
tional Guideline Clearinghouse, AWME,
SIGN, NICE) and HTA (INAHTA, HTAI,
EUnetHTA, DIMDI, IQWiG).

A search for meta analyses, systematic
reviews and primary studies was con-
ducted using the electronic databases
Medline via PubMed, the Cochrane
Central Register of Controlled Trials,
the Cochrane Database of Systematic
Reviews and the Physiotherapy Evi-
dence Database (PEDro). The period
between 1/2004 and 10/2014 was the
period of reference. In addition, a man-
ual search was conducted that included
general internet research, a screening
of the literature references listed in the
collected articles, and a renewed assess-
ment of various journals. A manual
search for relevant animal studies was
also performed for the topics of tendon

healing and length of immobilization.
The relevant publications were selected
based on how relevant their content
was to the issue, whether they were in
English or German, and whether the
comparative studies enlisted at least ten
patients per group.

The literature was selected based on
the PICO concept of the Cochrane In-
stitute (B Table 1). The levels of evidence
were interpreted based on the classifica-
tions of the Oxford Center for Evidence-
Based Medicine 2009 (OCEBM).

The PEDro scale (http://www.pedro.
org.au) was used to analyze the individ-
ual studies and the systematic reviews
were assessed according to AMSTAR
(assessment of multiple systematic re-
views; http://amstar.ca). Only studies
that demonstrated the highest obtain-
able level of evidence served as the basis
for the consensus paper. At least two
studies were required per topic. For
example, if there was only one Level I
study done on the topic, Level II studies
were also taken into account. If there
were two or more Level I studies, no
Level II, IIT and IV studies were con-
sidered. Consensus topics that were not
presented accordingly in the literature
were included on the basis of “best
available evidence”

Expert opinions

After evaluating the literature, the DVSE’s

Rehabilitation Commission decided

which topics required the opinions of

the DVSE experts. The individual topics

were assigned to the following groups:

1. Immobilization and arm positioning

2. Physical therapy (cryotherapy, elec-
trotherapy, hydrotherapy)

3. Physiotherapy, self-exercise and CPM
(continuous passive motion)

4. Rehabilitation protocols

The online tool Surveymonkey (www.
surveymonkey.com) was used to survey
63 selected DVSE experts between 2/2015
and 4/2015. The participation rate was
69.8%.


http://www.g-i-n.net/
http://www.pedro.org.au
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http://amstar.ca
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Results and discussion

The guideline search resulted in one hit
forthe American Academy of Orthopedic
Surgeons. Two systematic reviews and
13 clinical studies in the databases were
examined. A manual search revealed two
additional systematic reviews and four
individual studies. An overview of all
the papers is listed in @ Tables 2, 3 and 4.

In order to do justice to the amount
of information contained in each publi-
cation, the individual sub-topics of the
overallrehabilitation process are themati-
cally assessed and discussed in individual
sub-sections below. Furthermore, the re-
sults of the expert survey are presented
according to topic.

Immobilization and arm
positioning

Directly after the operation, the question
arises as to whether and to what extent
the shoulder should be immobilized. The
risk of a re-rupture or disrupted tendon
healing as a result of too much strain
have to be weighed against a stiff shoulder
caused by toolittle mobilization. Cadaver
studies reveal that the so-called “time
zero strength” of the sutured supraspina-
tus tendon resists 70-100% of the forces
affecting it [40]. However, biomechani-
cal studies have shown there is a “gap-
ping effect” for cyclical, clinically relevant
strain, even in the case of double row su-
ture techniques [40]. As tendon healing
progresses, the biomechanical properties
of the tendon-suture-construct change.
Therefore, the time it takes for tendons to
heal should be taken into account. An-
imal studies are frequently referred to,
since the tendon healing process has al-
ready been intensively studied in animals.
In animal models a fragile scar appears
0-14 days after the operation during the
inflammatory phase [7]. In the subse-
quent proliferative phase, 3-4 weeks after
the operation, fibroblasts, myofibroblasts
and endothelial cells appear, neoangio-
genesis begins, and a stronger tendon-
bone connection develops. In the mat-
uration and remodeling phase, starting
in weeks 4 to 6, collagen III is increas-
ingly replaced by mature collagen I and
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Abstract

Background. Tears and lesions of the rotator
cuff are a frequent cause of shoulder pain and
disability. Surgical repair of the rotator cuff

is a valuable procedure to improve shoulder
function and decrease pain. However, there
is no consensus concerning the rehabilitation
protocol following surgery.

Objectives. To review and evaluate current
rehabilitation contents and protocols after
rotator cuff repair by reviewing the existing
scientific literature and providing an overview
of the clinical practice of selected German
Society of Shoulder and Elbow Surgery e.V.
(DVSE) shoulder experts.

Materials and methods. A literature search
for the years 20042014 was conducted

in relevant databases and bibliographies
including the Guidelines International
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Network, National Guidelines, PubMed,
Cochrane Central

Register of Controlled Trials, Cochrane
Database of Systematic Reviews, and the
Physiotherapy Evidence Database. In addition,
63 DVSE experts were contacted via online
guestionnaire.

Results. A total of 17 studies, four reviews and
one guideline fulfilled the inclusion criteria.
Based on these results and the obtained
expert opinions, a four-phase rehabilitation
protocol could be developed.

Keywords

Treatment outcome - Rotator cuff re-
pair - Tendon reconstruction - Cuff tear -
Physiotherapy

the tendon integrates more strongly and
stably into the bone.

Animal studies have shown that the
time it takes to achieve full strength varies
between 12 and 26 months [7]. When the
issue of early exercise therapy is trans-
lated to animal models, difficulties arise
in comparing and interpreting the dif-
ferent animal models. It is also difficult
to standardize any exercises for animals.
Transferring the findings to humans also
poses a challenge.

Li et al. [30] found that early passive
exercise benefited tendon healing in rab-
bits. Peltz et al. [36] demonstrated in
a rat model that movement was poorer
when there was passive exercise directly
after the operation as a result of increased
scar formation. There were no differences
with respect to tendon healing. By con-
trast, Gimbel etal. [16] found in rat mod-
els that the healing tendon had better me-
chanical properties when immobilization
was extended. However, it is interesting
to note that complete strain reduction

using a botulinum toxin appears to have
negative effects on tendon recovery in
animal models [13]. In a comparison
study of rabbits that compared immedi-
ately allowing movement, short-term im-
mobilization with subsequent passive ex-
ercise and complete immobilization [47]
Zhang et al. found that direct, post-
operative passive exercise with intermit-
tent immobilization did not negatively
affect tendon healing histologically and
in magnetic resonance imaging (MRI).
However, tendon healing was found to
diminish when function was completely
allowed.

Compared to these heterogeneous an-
imal studies, prospective studies of hu-
mans provide a good level of data. Early
passive exercise does not appear to be
disadvantageous [19]. Both Chan et al.
[6] and Shen et al. [41] were able to
show in meta analyses of randomized
clinical comparative studies that no sig-
nificant differences can be expected in the
clinical outcome and in terms of the re-
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Table 1  PICO-System (Cochrane Institute)

Patients in post operative rehabilitation after rotator cuff repair

P Population

| Intervention

C Comparison

(0] Outcome

val of therapy)

Specific treatment modalities during post operative rehabilitation after rotator cuff repair (e. g. frequency, duration and inter-

Patients without specific treatment modalities during post operative rehabilitation after rotator cuff repair

Impact of treatment modalities during post operative rehabilitation after rotator cuff repair (e.g. improvement of function,
pain or quality of life)

Table2 Search results reviews

Author Year

Chan
etal

2014

Shen
etal

2014

Du
Plessis
etal

2011

Baum- 2009
garten

etal

Title

Delayed versus
early motion
after arthro-
scopic rotator
cuff repair:

a meta-analysis

Does immobi-
lization after
arthroscopic
rotator cuff
repair increase
tendon healing?
A systematic
review and
meta-analysis

The effective-
ness of conti-
nuous pas-

sive motion

on range of
motion, pain
and muscle
strength follow-
ing rotator cuff
repair: a system-
atic review
Rotator cuff
repair rehabili-
tation: a level |
and Il system-
atic review
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Level of
Evidence

Review
1A/1+

Review
1A/1+

Review
1A/1++

Review
1A/1+

Studies

3

3

3

4

Outcome-Measure

Primary outcome: functional
scores from the validated ASES
scale

Secondary outcome: Constant-
Murley scale (CMS), Simple
Shoulder Test (SST), Western
Ontario Rotator Cuff (WORC)
index, and Disabilities of the
Arm, Shoulder, and Hand
(DASH)

Primary outcome: tendon
healing in the repaired cuff
Secondary outcome: range of
motion (ROM) and American
Shoulder and Elbow Surgeons
(ASES) shoulder scale, Simple
Shoulder Test (SST), Constant,
and visual analog scale (VAS)
for pain scores

Shoulder joint range of motion
as measured by a goniometer,
shoulder score and the con-
stant score; shoulder pain as
measured by the visual ana-
logue scale and the shoulder
score; and shoulder muscle
strength as measured by the
hand-held dynamometer and
the shoulder score

Hospital for Special Surgery
System for Assessing Shoulder
Function, Mayo Clinic pre-
operative and postoperat-

ive analysis of the shoulder,
pain VAS, range of motion, iso-
metric strength, Shoulder Pain
and Disability Index (SPADI),
Shoulder Service Question-
naire (modified version of the
Shoulder Rating Question-
naire)

Result/Conclusion

Three level | and 1 level Il randomized trials were eli-
gible and included. Pooled analysis revealed no sta-
tistically significant differences in American Shoul-
der and Elbow Surgeons scores between delayed vs
early motion rehabilitation (mean difference [MD],
1.4;95% confidence interval [Cl], -1.8 to 4.7; P=0.38,
1(2) = 34%). The risk of retears after surgery did not
differ statistically between treatment groups (risk ra-
tio, 1.01;95% Cl, 0.63-1.64; P=0.95). Early passive
motion led to a statistically significant, although clini-
cally unimportant, improvement in forward elevation
between groups (MD, —1°; 95% Cl, —2° to 0°%; P=0.04,
1(2) = 0%). There was no difference in external rota-
tion between treatment groups (MD, 1°; 95% Cl, -2°
to 4°% P=0.63, 1(2) = 0%). None of the included studies
identified any cases of postoperative shoulder stiffness

Three randomized controlled trials (RCTs) examining
265 patients were included. Meta-analysis revealed no
significant difference in tendon healing in the repaired
cuff between the early-motion and immobilization
groups. A significant difference in external rotation at
6 months postoperatively favored early motion over
immobilization, but no significant difference was ob-
served at 1 year postoperatively. In one study, Constant
scores were slightly higher in the early-motion group
than in the immobilization group. Two studies found
no significant difference in ASES, SST, or VAS score
between groups

Continuous passive motion is safe to use with physio-
therapy treatment following rotator cuff repair surgery.
It may help to prevent secondary complications post
operatively

Two studies examined the use of continuous passive
motion for rotator cuff rehabilitation, and 2 studies
compared an unsupervised, standardized rehabilita-
tion program to a supervised, individualized rehabili-
tation program. These studies did not support the use
of continuous passive motion in rotator cuff rehabilita-
tion, and no advantage was shown with a supervised,
individualized rehabilitation protocol compared to

an unsupervised, standardized home program. Each
investigation had weaknesses in study design that
decreased the validity of its findings



Table 3  Search results guidelines

Editor Year Title Recommendation & Statement

American Academy 2010 Optimizing the Post-Operative Treatment—Cold Therapy

of Orthopaedic Management of In the absence of reliable evidence, it is the opinion of the work group that local cold therapy is
Surgeons (AAOS) Rotator Cuff Prob-  Beneficial to relieve pain after rotator cuff surgery. Strength of Recommendation: Consensus

lems—Guideline

] Post-Operative—Sling, shoulder immobilizer, abduction pillow, or abduction brace
and Evidence

We cannot recommend for or against the preferential use of an abduction pillow versus a stan-

Report

rupture rate. When there is early passive
exercise, the full range of motion (ROM)
is also achieved more quickly, particu-
larly in terms of flexion. In a detailed
evaluation of the meta analyses and our
own additional review of the literature,
a total of four Level I studies were identi-
fied that support the recommendation of
early passive mobilization [2, 8, 20, 22].
By contrast, early aggressive active ex-
ercise should be avoided since this neg-
atively impacts the healing process [20].
In order to protect patients from exces-
sive strain outside the therapy setting,
an aid can be used to immobilize the
arm. Based on the timeframe of tendon
healing mentioned above, the length of
immobilization varies widely between 4
and 8 weeks [2, 4, 14, 21, 22, 29]. There
are no prospective studies that deal only
with the length of immobilization.
While the duration of immobilization
is the subject of debate, immobilization
in slight abduction is predominantly pre-
ferred by the experts surveyed as this in-
creases blood circulation in the tendon
and reduces the strain on the reconstruc-
tion [38]. Gerber et al. [15] and Tho-
mopoulos et al. [45] were also able to
show in animal models that a position
that lowers the strain on the tendon re-
construction has a positive effect on the
orientation of the collagen fibers and the
elasticity of the tendon. Orthoses are, in
principle, suitable for lowering the activ-
ity of the RC muscles. This was proven by

dard sling after rotator cuff repair. Strength of Recommendation: Inconclusive

Post-Operative Rehabilitation—Range of Motion Exercises
We cannot recommend for or against a specific time frame of shoulder immobilization without
range of motion exercises after rotator cuff repair. Strength of Recommendation: Inconclusive

Post-Operative Rehabilitation—Active Resistance Exercises
We cannot recommend for or against a specific time interval prior to initiation of active resis-
tance exercises after rotator cuff repair. Strength of Recommendation: Inconclusive

Post-Operative Rehabilitation—Home Based Exercise and Facility Based Rehabilitation
We cannot recommend for or against home-based exercise programs versus facility-based
rehabilitation after rotator cuff surgery. Strength of Recommendation: Inconclusive

Post-Operative—Infusion Catheters

We cannot recommend for or against the use of an indwelling subacromial infusion catheter for
pain management after rotator cuff repair. Strength of Recommendation: Inconclusive

Alenabietal. [1]inan electromyographic
study. When the elbow and hand were
moved in a splint, the activity of the RC
muscle was measured at no more than
10% of normal activity. There are no clin-
ical investigations that specifically look
at the type of orthoses used. The German
catalog of medical aids allows both the
use of arm slings and abduction pillows
with a varying abduction of 15-45° for
post-treatment after an RCR.

Conclusions

Early passive, postoperative exercise can
be used without indicating an increased
rate of disruption of the healing process
or ruptures. Employing an orthosis can
protectagainstactive strain thatisapplied
too early. There are no evidence-based
recommendations regarding thelength of
time that postoperative immobilization
should last. The use of an arm abduction
pillow can be considered (see @ Table 5
for DVSE expert opinions on immobi-
lization).

Physical therapy

Cryotherapy, electrotherapy and exercise
in an exercise pool are frequent methods
of physical therapy that are used follow-
ing an RCR. In a randomized clinical
trial (RCT) with 50 patients conducted
in 1996, Speer et al. [43] investigated the
effects of using cryotherapy systems after

a variety of shoulder operations, includ-
ing RCR. Continuous cryotherapy leads
to a reduction in pain, a reduced need
for pain killers and better sleep quality
in the night after the operation. When
cryotherapy was used (4 to 6 times per
day depending on patient requirements)
there was less pain when the arm was at
rest and in motion in the 10 days fol-
lowing the operation. In another RCT,
the same working group also observed
clinically relevant effects on pain in the
cryotherapy group when at rest and when
physical strain was placed on the shoulder
following open and arthroscopic shoul-
der operations (n = 70; water temperature
7-13°C; length it was worn: continu-
ously 48h postoperatively; at night on
days 3-7; daily 2-4h on days 8-21 fol-
lowed by exercise therapy; [42]). Speer’s
group also demonstrated that continu-
ous cryotherapy directly following re-
construction of the RC reduced the tem-
perature in the glenohumeral joint and
subacromial space by around 0.5-1.0°C
[35].

Blum et al. [4] compared two types
of electrotherapy in an RCT with 22
patients who received RC reconstruc-
tion. The control group received 2x 1h
of electrotherapy per day in connec-
tion with physiotherapy that started
6-8 weeks post-op. The intervention
group received the same length of sham
electrotherapy and physiotherapy that
began 8 weeks after the operation.

Obere Extremitat 12018 ‘ 49



‘ Review

sdnoib

pake|ap pue Aj1ea ay1 usamiaq uonow jo abuei Jo ‘buijeay Ynd Joierol
‘uoldeysiyes Juatied ul S3dUAIBPIP JuLdYIUBIS OU d19M 313y (10000 > d
‘L1103 'S :dnoib pake|ap (100070 >d ‘L L L 03 §°G :dnoib Ajes) sa10ds 159]
J19p|noys sjdwis pue (L000°0 >d ‘876 03 0" L :dnoib pake|sp {10000 > d
‘6'16 01 6'€ :dnoib A|1ead) $2101s SUOSBING MOQ|F pue JI9PNOYS UBdLIBWY
annesadolsod 03 annesadoald ul spuswanoidwi sejiwis pey sdnoib ylog

(sdnoib

410 Ul 9dURINSSE PUB 9DUSPYU0D %00 ) Sswwesboid ay3 jo suonndadiad
syuaized Jo (sdnoib Yyoq ul 9%08) S93e4 9OUBPUSNE S Ul DIUIAYIP Jued]
-jubis ou sem a13y] “(L0'0 =d ‘LS—8 1D %56 ,0€) SHIIM XIS pue (500'0 =d
'S/=/1 1D %56 '.9F UBIW) SHIIM 9313 18 S3INSEIW UOII0W Jo dbuel UOIX3|)
anissed panosdwi Apuedyiubis Adesayy dizenbe ug uopiedidiied ‘a1owiay}
-In4 *(L00"0 > d) JuU3WIea1] Y3IM $133[gNS ||B Ul S210DS 14Nn?) J03IRI0Y OLRIUQ
UIDISI pue uonow jo abuel yioq ur Juswanoidwi Juedyiubis e sem a1y

bunsay yibuans 1oy sdnoib

OM} Y3} U3MID( 9OUIIIP JURdLIUBIS OU SeM 313Y] *(900°0 =d) A]9A11eld
-doasod sKep 0g 1e abuel aA1de pue ‘(£00°0 = d) A|aA1re19dolsod shep G 1e
abuel annde (Ajaanesadolsod shep 06 pue S 1e 093DV 1d 03 pasedwod Jusw
-anoidwi Juedylubis paleIISUOWIP OS|e UOIIRIOM [eusaiu| *(£00°0 =d) |91
-esadoysod sAep 06 1€ 9A1DR ‘(£00°0 = d) A|9A1e1adolsod shep Gt 1e abuel
annoe ‘Ajpanesadolsod sAep 06 pue Gi 1e UOIIR10I [RUIDIXD 10} 3DUIYIP
JuedYIUbIS B WILYUOD S NSY "uoliow jo abues panosdwi Apuedylubis ‘abesd
-AB UO ‘palelisuowap 093DV 1d 03 pasedwod SgMH PIAIII OYym Sludlied

K|9A1103dS31 94€°€7 SNSISA %G | Ul S1ES) JUSI

-IN231 PUB ‘96°(0T SNSIAN % | '€ Ul SYea| wioydund ‘95z°0€ SNSISA %9°GZ Ul
punoj sem uonIppe snoulpualeiiul Jo sbews ue ‘uorrow aAlssed Jdle 9%9°GT
01 paJedwod UoIIezZI|IqowW W] JaYJe S3SED JO %6'GE Ul dueleadde jewlou e
pey 4nd ay3 :uedyiubis A|jed11s11e1s 10U Sem s1y1 Ing ‘UOIIRZI|IOWWI YIM
191199 A|3yb1|s aq 01 pawaas bujeay 4oy s3nsay ‘dwoipuAs ured jeuoihai
x3|dwod pue siijnsded aAISaype Jo 31el 19MO| e pue ‘Aj9A1dadsal (540°0 =d)
£'69 SnsIaA syulod 9/ / Jo 910s JuelSuo) e ‘Aj9A1dadsal (160°0 =d) £ €91
SNSIAA ,1'7/ | JO UOIIRAS[D JoLIDIUR dAISSed e /(1 L0'0 =d) Uolezljiqowwl 1ale
L'6% SNS19A dn-moj|oj [euy 3yl 1e ,/°8S JO UOIIR]0I [BUISIXD SAIssed uesw e
YMm uorjow aAissed a1eIpawILL J31Je 19119 A||eD1ISIIRIS BI9M S}NS3I [eUOI}
-dUn{ “9%G'8G SEM S}Ind 1dejul Jo 91kl 3y "dn-mo||0} [euy 9y 18 6°€/ 01 Syulod
19t wouy Apuedyiubis panoidwi 2103s Jueisuo) aaiesadoald ueaw ay|

}nsay

(pap10231 A|je}

-161p) uoizow Jo abuel pue s3103s (1SS)
159] Jap|noys ajdwis ‘aiieuuonsanb
(S3SY) Moq[3 pue Jap|noys uedtWy

Xapu| Jn) 10}
-e]0Y OLIRIUQ ‘UOIIOW JO dbuel dAISSE]

uonow jo abuey

91025 ASN\

pue 1ueISUOY) PUE (UOI}RIOI [RUIDIXD
puUE UOI1RAD| JOLIIUR Ul) J}3WOIU
-0b e yum uorzow Jo abuel sAIssed

°24nseap-awod3inQ

j0>0301d
Kdesayy jed1sAyd aanesadolsod
paAe|ap snsian Apea ue buisn

Ge/c€ -1/9¢ Jreday ynd sorejos d1dodsoryrie
89 1D4  joApnis paziwopuel aARdadsold 10T

Apnis

Ay[iqiseay e :iedal nd Joleol

9/tlL -L/9z [e216ins Buimo]|oj uonejigeyal
8L 104  o1Adessyponenbe jo uonippe ayL 8007

Apnis uewny

pa||043u0d ogade|d paziwopuel
papul|g-3|gnop e Ul UoI}dNJISuodal
4n> Jojejol aAliesado 3sod jo uon
-ow Jo abuel 3y} Ul SISEIIDUI JURD

oL/cL —-L/q¢  -yiubis sadnpui weiboid pue uon
[44 104 -enwils 3J1A9p dABM-H dAIIIAdRY 6007
Apnis

paziwopuel aA13d3dsoud e :ijed
-3J uopua) sneuidseidns 21dods

05/0S -1/9¢ -0pua J31je UoKezZIIgow W Sns
001 104 -J9A UOIOW dAISSed jeIpawW| 7107
(=u)
sjuaned  DdUSPIA
JO'ON  jo[3n37] SL  aedp

S31pNIS [eUIBLIO S}NSAl YDIeas

[e19 )

|e13 Apeig

[e12 wn|g

[2 19 IpUIy

loyany
v 3|qeL

50 ‘ Obere Extremitdt 1-2018



(910 =d) 5]020101d UOI1LI|I0RYDI USIMII]

9DURIBYIP OU YIM ‘p3[eaY d19M S1e) dY3 JO 1uddIad omi-A1aulN “A1abins
Buimo||oy syuow Inoj-A1uam 0} dn panoidwi YdIym ‘103s JueISUO) dAle
-|91 91 40} 1d32X SYIUOW SA[IM) JO XIS 1B paneale|d SIWOdIN0 [ruolduN
'syutod swiy Ja3e| 3e sdnoib uoleyljigeyas usamiag Yyibuails Jap|noys pue
‘UOIIOW DAI1DE ‘S3I0IS [RUOIIDUNY UI UIIS DIIM SIIUIIIP JuedYIubIs ON
‘syluow 3313 1e dnoib uojielljigeyas [euoipel) 9Y3 Ul 193394 249M UO[}
-B0J [RUIDIXD PUR UOIILAS[D DAY “(%76) S13[QNS | | 10} 3|qejieAe sem
dn-moj|o} |ed1ulpd |euld -auljaseq 1e sdnoib usamiaq uonduny aaesadoaid
JO s2INseaw Jo ‘azis Jea} ‘obe Juaned ul saduBIAYIP JULdLHUBIS OU 3I9M 313y

3102S 1ueISUO)) Yum /g dnoib anissaiboid ay1 pue /9 panaiyde

|eUOI1IpEI} 3] “UOI1RI0I [RUIIXD Ul S32163p 08 pue uondNpge ul saaibap

G/ 1 Z ‘uoIxal4 Ul s92169p 091 Z panalyde syuaned jo Aiofew 3y ‘sieak

OM1 Ja1Y "SYIUuOW XIS Wwolj 331j-uled a1am syuaiied 1sopy sdnoib usamy

-3 s9BUBYD U1 SIIUBIYIP [BD1UI]D OU 3JIM DI3Y] "UOIIDUNS U] pUE UOI1R}0)
[eUI1X3 JO Y16US41S Ul ‘UOIIdINPQE PUB UOISUIXS Ul UolIow Jo dbuel uj “Isal
1e pue AuAnoe buunp uted ul spuswanoidwi uedyiubis pamoys sdnoib ylog

(€2 03 |0 [BAIDIUI 92USPYUOD %G6) d €| SeMm

$3102S HSYQ Ul 9dulayip ueaw dnoib-usamiaq ayi ‘dn-mojjo} yruow-9 ayl
1V *(97 03 7 |eAIDIUI DIUSPYUOD %S56) d T | SBM S310IS |\ Ul 9OUIIYIP
ueaw dnoib-usamiag ay ‘yuawiealy Jayy 'sa103s (50°0 =d) HSYQ pue
(200 =d) WD ul syuswanoadwi ua1eaib Apuedyiubis paiqiyxa dnoab-1 4 ayl

KjoAne1adoysod 1eak | 1e panlasqo
219m sdnoib om1 aY3 U9IMIIQ SDURIRYIP JuedYIUBIS ON *dn-MO||0) WIS}~
-}J0Ys 3Y3 1€ ‘9U0|e 3SI219XD Pa3sIsse-J|as dAlssed 03 pasedwiod uaym Jo1|ai
ured pue Juswaroidwi |\ OY JO swid) ul sbejueape Juedylubis e sspinoid

Kep e N dD Y-7 YHM Paleldosse SasIDIaxa palsisse-4|as aAlssed yum Jiedal ynd
J1o3e104 21dodsoIy1e ue Jo Juawiealy aaiesadorsod 1eyy moys sbuipuy JnQ

s19p|noys [edibojoyied yum syusiied

9yy ulAjjeadsa—A1AInoe snyeurdsesyul pue pioyap ay3 ueyy Jaybiy Apued
-yiubis sem Ayiande 3ppsnwi snizadesy 1addn/snieurdsesdns sy ‘Ajjesauan
‘pa1sa1 3psnwi Jo uonendod juaiied jo ssa|piebal A11A1IdR HIAF J9P|NOYS UO
129)43 JuedyIubIs e dARY J0U pIp 9s1219Xd wn|npuad Jo 3adAl 3yl ‘'YAONY

3Y3 Ul papN|dul $1012e} J3Y30 || pue syudfied |[e ssoide padnoib uaym

(50°0 > d) £19bans Ja3ye 9| pue ‘7| ‘g SH99M 1B HSYQ Aq paulw

-1919p se ‘|aAs| A1IA112e |euol1duUNy JO SWISY Ul [030104d MO|S BY3 0} Jouadns
sem |050304d pa3esa|adde ay] (S0°0 > d) § ¥o9m buunp 1ybiu 1e uied ss3|
YUM pue ‘9| pue G s}2aMm Je A1IAI10e Buinp uled $s3| Yyiim paledosse sem
1030104d pa1eI3[IIIL BY} 49ASMOH *(S0°0 < d) 1531 1 uled 01 piebal yim sjod
-0101d pa]eIa|930e PUR MO|S 3] UIIMIIT SDUIRYIP JULdYIUDIS OU SeM Y|

}|nsay

Syjuow Inoj-A}

-USM) PUB ‘DA[9M] XIS 1B SJUSWaINSeaw
y1buais pue ‘2103s JULISUOD) dAITR

-124 “(1SS) 3531 Jop|noys sjdwis ‘210ds
(S3SV) suoabung moq|3 pue Jap|noys
uedLIAWY ‘21025 3|eds ujed bojeue jensip

13p|N0YS 3y} JO Xxapu|
|euondun4 pue od e Jo In0 INod “Pau
Ul pueH ‘2105 Jueisuo) buisn paien
-|eA sem UOIIdUNY 19P|NOYS "Palen|eAd
219M Y36UB1IS JRJNISNW pUB UOIIOW JO
abuel aade ‘uondeysiies yuaed ‘uied

31 J0 Ayjenb paie)

-3J-Y3|eay pue ‘sa10ds (HSYQ) pueH pue
I3p|NOYS ‘WY 31 JO saiM|iqesig pue
(WD ‘Asjn|\-ueIsuo)) uted ‘uofiduny

(WOY) uonow jo sabues
dY1 pue (0L-0) 3]edS SYA 3Y3 Yum uted

(OW3) Anande dpsniy

uonow jo abues
aAIde ‘asreuuonsanb (Hsya) pueH

pue J9p|NoYS Wiy Y] Jo sanijigesiq

ainses|y-awod3nQ

29/19
vel

¥1/0C
1£3

81/81
9€

ov/vS
00L

L1/6
9

ol/gL

6T

(=u)
sjuaned
J0 "ON

-L/9z
104

-L/9z
124

-L/9z
124

-L/9qz
124

-z/eg
Apnis
|0J3U0d
-ase)

-L/9z
124

3duapIAg
JLYELEY

uonow Apea

Y3im pasedwod uonezijiqowwi jo
|eu3 paziwopuel dA13dadsoid e
:11edai ynd Jo3ejos d1dods

-01yMe buimoyj|oy uoe|igeyay

dn-moj|o} Jeak-omy e

yum Apnis 1ojid paziwopues
‘aA1329dsoid e—s|od0301d Jusw
-1ea1} AdeiayioisAyd yuasayip omy
Yaim sabueypd [ediul)d jo uonduds
-9p B—UOISSId W03 [eIWOIDE
-gns 21dodso1yye 191e dwibal A1
-39)01d 310W B 4O UOIIeAIIR K|Jeg

|ew} |ed
-|ul]3 paziwopuel e :Aysejdoiwolde
21d03501y3Ie J91JE SISIDIDXD JUdW
-9AOW PIsed-aWoyY SNSIA S3SID
-19x3 bujuayibuais pasiaiadng

Apnis paziwop

-uel aAdadsoud e jo dn-moj|oy
1e3A-| 1e synsai :iedas jynd Jojejol
51dodso0iy3Ie Ja)ye uonow anlssed
SNONUI3UOD YIUOW-3UO JO S}y

FENWIENe|
wn|npuad paybiap pue paiybiam
-upn buungainienasniy Japjnoys
Pa123)3S jo AydeiboAwo13d3[3

A11AnDe JeUondUNY pue uted
:1jedas ynd Jojejol d1dodsoiyile
13)4e [0>0101d UONRYI|IGRYDI pale
-13]922€ pue mojs Jo uosedwo)

9pIL

¥10¢

800¢

¢loc

oLoc

900¢

LLoC

Jeap

[CRCREIVEE)]

e
bracauiy
wisyuayny

|19
ualbwijoH

|21
ojejolen)

|1
yoms|[3

|19
unbzng

loyiny

(Panunuo)) saipnis [eulblio S} NsaI YdIeas ajqeL

Obere Extremitat 12018 ‘ 51



‘ Review

(901°0 =d) uesyiubis Ajjednsiels

10U SeM DUIRYIP Y3 In ‘s1ealal pey g dnoib ul (948°8) SISE € JO € pue
v dnoib ul (9€°€7) Sa5ED OE JO £ ‘sueds [N dAresadolsod yam Ayubaul sied
-31 91 buissasse u| *(1z0"0 =d) uondnpge Jo s3a163pQe 1e UoIILI0) [euldlul
u11dadxa ‘(UondNpge 10y 7570 =d pue ‘uofidnpae Jo s3163pQ6 1e uoey

-01 |RUJDIXD 10} | 99°Q =d ‘DPIS 9} 1B UOIIRI0 [RUIDIXD IO} ZE L0 =d ‘UOIX34
piemJoy 104 /780 =d) dn-moj|o} Jedh-| 1e sdnoib g 9yl usamiaq saduUIYIP
JuedYIUBIS A]|BD11SI1IRIS OU D19M 313U} 4USAIMOH "SIDUIBYIP JURILIUDIS Y1m
Ajannesadolsod syjuow ¢ jaun g dnoib ueyy uordnpge pue ‘uoizdnpge Jo
$93163p Q6 18 UOIILIOI [RUIIIXD PUE [RUIDIUI ‘DPIS DY) 1B UOIIRI0] [RUIIXD ‘UO]
-x3|} premuoy ui A|pides asow panosdwi y dnoib ‘uoizow jo sbues buipiebay

EENBIENC]
paseq-awoy buLione) (SYA ds-03) 4] Jo Aujenb pajejal-yijesy passssse-
-}|95 3y} Ul JUSWAA0IdWI Y] SEM PIAIISCO IUIRYIP JuedYIubIs Ajuo ay|
X3pUl 45-D3 Y3 pue ‘2102s AS|AN|\-1URISUOD) 3] ‘(UOIIRIOI [RUIDIXD ‘UOIIINP
-qe) 92104 yead wnuwixew ‘uorzow Jo abuel ‘uied 03 3duaIRyAI YyUM sdnoib
9Y3 U9IMIDQ SDUIRYIP JuedYIUbIS ou d1am 1oy ‘dnoib Adesayl ay3 jo
ss9|pJebai ‘s3s33 Jap|Noys [e31ul]d ul paroidwi syuaied ay3 JO SpAIYI-OM|

(67'0=4)

z dnoub jo 9481 pue | dnoib Jo 9%z | ul payiauspl sem ynd paiiedas ay3 jo
BWYdRIdQ (917’0 =0) SE'TL F 0678 SNSIAA 88| F 67 '€/ ‘21005 SISV pue
(1£9°0=4d) 65T F00'6 SNSIIA LT F00'6 ‘LSS ‘(¥58°0 =0) ¥T'9 F £8'69 SNSISA
€€ F 18°69 ‘91025 JURISUOD) :SMO||0} SE 1am Z pue | sdnoub Joj syiuow g|
1B P3SSISSE S2102S [RUOIIDUNY euly Y] 49yd sdnoib Z 3yl usamiaq Juslsy
-JIp A]|213S13€1S JOU 219M SUOIIEN|RAD [RUOIIDUNS “JUlod dwil Ydes 1e ujed Jo}
SYA 10 WOY Ul sdnoib Z 3Y3 usamiaq SaoUIa4Ip [eD13SIIIS OU 3I9M I3y L

1MS YlM pa1e1dosse suoiiedl|dwod ou 919M dI3Y] *S|043U0D

9y3 Jo unoy pue dnoib | \\ST 3Y3 JO Sjuaired 0OM] Ul PAAIISAO SBM Jd)-3i
911Uy ‘sauaned g Jo 10 9f ul pauleiulew sem Ayubaul JYnd pue ‘dnoib
|043U0D 3y WOl $,Z pue dnoab | ST Y1 wouy syusned 9z ul pawiopad sem
Aydeiboayyie dlydesbowoy pandwo) ‘dnoib j013u0d sy Ul /7 01 S'8L
pue (L00°0 >d) €68 01 6'8 Woly pue ‘dnoib | MST dY3 Ul (LO00 >d) ¥°£T 03
G'81 WOJ pue (L0000 >d) 9°06 03 9°'4S WOJy pasealdul ‘Aj9A3dadsal ‘sa100s
V1N PUB JURISUOD URSW Y] “(*S°U) SANoIH OM) 3Y1 USIMII] POYIaW
Jledas pue 9zIS 483} U] S9OURIIYIP JURdLIUBIS OU dI9M BI3Y] *(*S°U '8’/ :dS)
s1e3K 986 pue (£°/ :dS) 65 sem sdnoib |o13uod pue | 53 dY3 jo abe
ueaw ay] ‘dn-mo||o4 Jeak-aUo WNWIUIW e 10} 3|ge|ieAe a1am syualied ||y

}|nsay

WOY

‘y1buans ‘K196.ns Ja3ye (syuow g1 0319
‘3bueJ) SyOW 9°/ JO URSW B 1B PIWIO)
-19d sem ueds Y|\ annesadolsod vy

(SYA) Ausuaiul uted

Huijeay ynd aienjeas

01 pazi|in sem Aydesboiye Aydesbow
-01 paindwod 4o ‘Buibew adueuosas
Jnaubew ‘Aydeisbouosesn|n AjaAanesado
-150d Syuow 7| pue g 1e pajen|eAs os|e
2I9M ‘31015 (SISY) Suoabing moq|3 pue
Jap|Noys ueduaWYy pue ‘(15S) 1531 Jap
-|noys ajdwis “2102s JuelSuo?) buipnpul
‘suofyen|eAs [euondun4 ‘Ajaanesadoisod
syiuow | pue ‘g ‘s pue Ajaanessdoaid
painseaw a1am uled 4o} (SyA) 31eds bo)
-BUE [BNSIA pUB (WOY) uonow jo abuey

(LINW) S22 3]psnw [enuew ‘WOY ‘2100s
(V1D0N) sa|9buy soT ‘erulofijed Jo Ausian
-1Uf ‘21025 JURISUOD “(SYA) 21035 Uled

ainses|y-awod3nQ

47454
S8

0z/gt
134

£5/09
LLL

9¢/S¢€

LL

(=u)
sjuaned
J0 "ON

-L/9z
124

-L/9z
124

-L/9qz
124

-L/9z

S951249%3 aAIssed Ajiea paywi|
SnsJaA aAIssalbbe tiedai jnd Joyey
-01 21dodsoiye Ja)e sa1el buljeay

pue uorow Jo abues uo 501031

-oid uofieyljiqeyal om1 Jo P3Y3 7107

1831 JJND J01R10J JO JUSBW
-1B311 SAI1BAIISUOD Ul SDSIDIDXD
paseg-awoy yym Adeiayi jeuon
-edn>0 buuedwod |ell pajjoil
-u0d paziwopuel sAladsoid Y €102

{iedas ynd 1oy
-e304 21d0ds01y1Je J3))e A1eSSDIDU

3SI219Xd uonow aAissed A4eas| 10z

‘__QO‘_ JndJojejol
U_QOUmO‘:\_tm J9}je |[njasn 1ou si

104 Adesayir anem ydoys [easodiodenxy z10z

3duapIAg
JLYELEY

9L
(Panunuo)) saipnis [eubLIo s} Nsai Ydieas

Jeap

|e 19997

|19
seydsiy

233 wiy

23 wiy

loyany
v 3|qeL

52 ‘ Obere Extremitdt 1-2018



In contrast to the control group,

movement improved in the intervention
group by around 10° 45 and 90 days
did not. The methodological quality of

A non-randomized study indicates
that additional group sessions of aquatic

the study should be regarded critically
active intervention in the aquatic therapy

Cuff Score) 3 and 6 weeks, though not
12 weeks, post operation [5]. However,
the effects were slight and could also be
the result of an overall higher amount of
group.

as the authors had a relevant conflict of
daily living (Western Ontario Rotator

after the operation, however strength
interest.

construction) have a positive effect on
passive movement (anteversion and ex-
ternal rotation), pain and activities of

theraphy (starting 10 days after re-
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Cryotherapy is recommended in the first
3 weeks following RCR in order to sup-

port rehabilitation and, in particular, to
can be made for or against electrother-

apy, aquatic therapy, the application of
heat, massages, therapeutic ultrasound,

Conclusions
extracorporeal shockwave therapy and

lished studies, no clear recommendation
injections of hyaluronic acid [4, 5,

treat pain [43]. Based on current pub-
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Individual studies indicate a potential

benefit of electrotherapy and group train-
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ing in an exercise pool (see @ Table 6 for
apy).

DVSE expert opinions on physical ther-
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Review

Table 5 DVSE experts survey—Immobilization and arm positioning (no. of responds n = 44)

Question 1:

After a RCR, the operated shoulder should be immobilized for
4-6 weeks, i.e. neither treated passively nor actively.

| consider this statement to be:
Question 2:

I think early” passive exercise of the shoulder after RCR is beneficial.

| consider this statement to be:
Question 3:

| fear a relevant stiffening of the shoulder, if it is completely” immo-

bilized for the first 4-6 weeks after RCR.
| consider this statement to be:

Question 4:

| am afraid of a re-rupture or failure of tendon healing, if passive
exercise starts at the first post-operative day after RCR.

| consider this statement to be:

Question 5:

Appropriate Rather ap-

(%) propriate
(%)

9.1 9.1

63.6 22.7

38.6 34.1

6.8 13.6

No device Sling

23 279

Do you recommend any kind of orthopedic orthosis, brace or sling

after RCR, and if so, which one?
Question 6:

Rather not Not appropriate
appropriate (%)

(%)

11.4 70.5

9.1 45

22.7 4.5

34.1 45.5

Brace Brace
(Abd:15-20°) (Abd:>20°)

69.8 11.6

Min.: Tw—-Max.: 12w; @: 4.9w; Median: 6w

What is the timeframe an orthosis/brace/sling should be worn?

Abd abduction

“starting in the first post-operative week; °no passive or active therapy peformed

Table 6 DVSE experts survey—Physical therapy (no. of responds n = 44)

Appropriate Rather ap-

(%)

Question 1: 36.4
The use of cryotherapy to reduce

pain after a RCR is reasonable.

| consider this statement to be:

Question 2: 6.8
Electrotherapy plays a relevant role

in the post-operative treatment

after RCR.

| consider this statement to be:

Question 3: 45.5

Assisted active exercises as part of
aquatic therapy (e.g. in a training
pool) can improve active mobility
after a RCR.

| consider this statement to be:

on two studies in which a CPM ma-
chine was used on 26 patients [37] and
31 patients respectively [28]. Both in-
vestigations compared physical therapy
treatment (manual passive exercise) to
the use of a CPM machine. Baumgarten
et al. [3] concluded that the validity
of the data is limited due to its poor
methodological quality and provides in-
sufficient evidence for the development
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Rather not Not ap-
propriate  appropri-  propriate
(%) ate (%) (%)

40.9 18.2 45
13.6 40.9 38.6
36.4 15.9 23

of an evidence-based rehabilitation pro-
tocol. CPM treatment was not found
to be superior. Du Plessis et al. [10]
compared the effects of standard phys-
ical therapy to CPM therapy combined
with physical therapy. The group of
patients receiving CPM combined with
physical therapy treatment, were given
passive, isometric and actively sup-
ported exercises, shoulder mobilization

and strength training. Manual pas-
sive mobilization, active exercise, and
therapist coordinated self-exercise were
used in the group that received standard
physical training. Data on the range of
movement, muscle strength, and pain
reduction was collected, and studies
previously conducted by Raab et al. [37]
and Lastayo et al. [28], as well as a paper
by Michael et al. [33] were also included.
The authors of the review concluded that
the use of a CPM machine in combi-
nation with physical therapy as part of
follow-up treatment after an RCR can
be regarded as safe [10]. A paper by
Garofalo et al. [14] looked at 100 pa-
tients, comparing a standard program of
passive exercise (therapist coordinated
self-exercise: three series with 10 rep-
etitions, pendulum movement, passive
abduction, flexion and external rotation)
to the same program with the addition
of a CPM chair. This was applied for
two hours a day for 4x 30min. In this
comparison, the additional use of a CPM
chair led to an improvement in results.
It remains unclear, however, whether the
device itself or the additional movement
produced this effect [14].



Table 7 DVSE experts survey—Physiotherapy, self/home-exercises and continuous passive motion (no. of responds n = 44)

Question 1:

The use of self/home-exercises makes sense in the early® post-

operative phase after RCR.
| consider this statement to be:

Question 2:

I hand out a post-operative exercise plan to the patient.

| consider this statement to be:
Question 3:

The initial instruction of self/home-exercises after a RCR by

a physiotherapist makes sense.
| consider this statement to be:

Question 4:

The visualization of self/home-exercises (by photo/video)

makes sense.
| consider this statement to be:

Question 5:

Self/lhome-exercises supersede physiotherapy units after RCR.

| consider this statement to be:
Question 6:

The use of a continuous passive motion (CPM) device makes
sense during the post-operative treatment after RCR.

| consider this statement to be:

Question 7:

Appropriate  Rather

(%) appropriate
(%)

36.4 20.5

38.6 18.2

68.2 27.3

59.1 29.5

9.1 11.4

22.7 13.6

No CPM 1x 30min®

56.8 4.5

What is the frequency CPM therapy should be performed?

*starting in the first post-operative week; °per day

Rather not Not appropriate
appropriate (%)

(%)

22.7 20.5

9.1 341

4.5 0

6.8 4.5

40.9 38.6

34.1 29.5

2% 30min” 3x30min® 4% 30min®
18.2 13.6 6.8

Conclusions

Based on these studies, no recommenda-
tion can be made with a high level of evi-
dence for or against the use of CMP ther-
apy following RCR, and not for the length
of time, frequency and intensity of the
CPM treatment. It should be noted, how-
ever, that passive motion exercise does
not negatively impact the healing pro-
cess (see @Table 7 for the DVSE expert
opinions on CPM).

Self-exercise

In addition to CPM, self-exercise is an-
other important component of post-op-
erative follow-up treatment which is used
to varying degrees [8, 11, 18, 29]. There
are major differences in point in time,
intensity, type of exercise and support-
ing measures. Patients can be instructed
through written directions, videos and/or
receive instruction from the physiother-
apist (PT). Roddey et al. [39] found there
was no significant difference in the post-

operative outcome when the instructions
were given by the PT or by video.
Pendulum exercises were often de-
scribed in the first post-operative phase.
Biomechanical studies have shown that it
is important to carry them out correctly
so that there is low electromyographic
activity (EMG) in the reconstructed RC
(see below, [32]). The lowest activity
was recorded in small pendulum circles
(d=20cm) with an initiation of the arm
movement by moving the torso and not
by using the shoulder muscles themselves
[32]. Additional use of a 1.5kg weight on
the hangingarmincreasesthe EMG activ-
ity of M. supraspinatus and M. infraspina-
tus, though not to a statistically signifi-
cantdegree [12]. Furthermore, mobiliza-
tion exercises (with the help of the contra-
lateral arm) and, in later phases, muscle
activation/strengthening exercises using
simple devices (e.g. theraband, dumb-
bells) are other primary forms of self-
exercise 8, 11, 46]. There is no homoge-
neous data on the extent of the passive
mobilization and when to start it [2, 8,

21, 29]. The question of whether self-ex-
ercise, in addition to physiotherapy, has
a positive effect cannot be sufficiently
answered. Both are combined in many
published studies, however a direct com-
parative study currently does not exist [1,
11, 31, 33, 46]. Scientific literature con-
tains only two randomized controlled tri-
als that look at self-exercise versus phys-
iotherapy exercise [3]. In their Level II
study, Hayes et al. [17] were able to
randomize 58 patients into two control
groups. After both groups received in-
structions on the self-exercise program
in the first week, one group subsequently
received physiotherapy treatment while
the other group continued to do the self-
exercise program. No significant differ-
ences in ROM, strength measurement
and shoulder scores were found at any
of the follow-up treatments (6, 12 and
24 weeks). Critical aspects of the study
include the low number of cases, the
high conversion rate from the self-ex-
ercise group to the physiotherapy group
(n=9) and the high drop-out rate (27%).
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The second study by Lee et al. con-
ducted a clinical and neurophysiological
examination of 11 patients per group at
days 20 and 40 post operation [29]. The
results showed significantly better active
mobility at both follow-ups in the group
receiving physiotherapy. This group also
achieved a significant improvement in
the activation of motor units in the EMG;
this was not detected in the self-exercise
group. In this study the low number
of cases, the short follow-up period and
an absence of clinical scores should be
viewed critically.

table and stretch out arms
— Active movement of elbow, wrist and

protraction [46]
- At the end of the phase: aqua training

scapula [26]
- Isolated scapula depression and

fingers [46]
- Keeping posture erect and controlling

— Pendulum exercise in elevation [8, 26, 46]
[46]

— Elev. in closed chain: stand in front of the

ADL and core exercises

Conclusions

No Level I-based recommendation for
or against the use of self-exercise can be
made, however, based on the available
studies, its use can be considered (see
@ Table 7 for DVSE expert opinions on
self-exercise).

Physiotherapy and the phase
model

Milestones before transition to next
Symmetrical and pain-free movement
compared to opposite side:

— PROM flexion 90°

- PROM ER and IR with adjacent scapula 45°
— PROM ABD with adjacent scapula 90°

phase

Rehabilitation phases/protocols
(time- and criteria-based)

In order to enable continuous progres-
sion of rehab-treatment, the post-opera-
tive process should be divided into differ-
ent phases. The available literature usu-
ally breaks the process down into four
phases. Thus, the different treatment fo-
cuses and the corresponding targets can
be usefully classified [23, 27, 40, 44].
== The first phase is the time directly
after the operation until week 6.
During this time mainly passive and

range can begin in week 4, taking into

a pain-free range [29, 37], avoid ADD
account the ROM limitation [5, 33, 46]

during showers, while eating and for
PROM
— Assistive active exercise in a pain-free

physiotherapy [8]
— Pendulum exercise [8, 26, 46]

against resistance
— Limitation: 30° ER, flexand ABD 90°in

in 15-45° ABD
— ABD orthosis/sling/brace can be removed

— Immobilization (as a form of protection)
— Aquatic therapy if wounds are intact [5]

- CPMif favored [10]
— No active shoulder joint movement

Contents

assistive exercises are conducted.

== This is followed by Phase 2 that lasts
a further 6 weeks during which active
functions are regained (week 7-12
post operation).

== Phase 3, strength building, starts
in the third post-operative month
(month 3 and 4).

== This is concluded by Phase 4 which in-
cludes the return to sports (8 Table 8;
(20]).

scapula and centering of the humeral

head

Activities/participation:
ating the arm that has been operated

on
— Facilitating mobility

romuscular functions

— Improving joint stability
sensory motor system
— Learning the optimal positioning of the

erative adhesions
- Preventing structural damage

- Tendon healing and preventing post-op-
difficult

— Reducing pain, facilitating resorption
— Regulating affected vegetative and neu-
- Breaking down barriers that make ADLs

- Preserving/improving joint mobility
— Improving the functions affecting the

- Going about daily routine while allevi-

Targets according to ICF

Body functions

c
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©
=
(3]
v
“—
S)
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=
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=
(]
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=
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©
=
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The timeline is aligned with the general
phases of wound healing and the time it
takes for tissue to heal, as identified in an-

Phase and
duration

I: Day 1 after
surgery up to
week 6 [20]

Table 8
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Table 9  DVSE experts survey—Rehabilitation protocol (no. of responds n = 44)

Appropriate Rather ap-

(%)

Question 1: 63.6
The rehabilitation protocol after

RCR should has a progressive

exercise set-up and can be divided

into 4 phases.

| consider this statement to be:

Question 2: 81.8
The phase transitions and load

increases should be time-based

and criteria-based.

| consider this statement to be:

imal studies. These time markers define
the framework for the follow-up treat-
ment phases. There is a consensus that
rehabilitation should be improved both in
terms of time and criteria [9]. The litera-
ture defines no precise criteria that should
act as the specific criteria which the pa-
tient should fulfil before moving on to
the next rehabilitation phase. However,
the “International Classification of Func-
tioning, Disability and Health” (ICF) is
a good basis for identifying targets. Ori-
entational criteria are assigned to each
phase as listed in @ Table 8.

The four-phase model is structured
as follows: Phase 1 lasts 6 weeks starting
on the first day after the operation [20].
During this time, the key targets include
achieving good tendon healing without
post-operative adhesions and, above all,
reducing pain for the patient. Through-
out Phase 1 the shoulder should be im-
mobilized in a position at15-45° abduc-
tion using an orthosis/sling/brace which
is only taken off during physiotherapy
and for hygiene purposes [8]. Onlya pas-
sive exercise program is allowed until the
end of the fourth week after the opera-
tion. Then, depending on the amount of
pain the patient is still in, assistive exer-
cise can be integrated into the treatment
program [5, 33, 46]. Nevertheless, the
extent of motion is limited to 30° exter-
nal rotation, 90° flexion and abduction
in a pain-free range [29, 37]. Adduction
should be avoided both in a passive and
assistive fashion. The core exercises in
this phase are pendulum and scapula-
thoracic exercises. All of the exercises to
passively expand elevation are only al-
lowed in a closed chain [1]. Only the

Rather not Not ap-
propriate appropri- propriate
(%) ate (%) (%)

34.1 23 0
18.2 0 0

exercising of the adjacent joints, elbow,
hand and fingers is active and allowed in
an open chain [1, 26, 46]. After 6 weeks
and atthe end of Phase 1, a passive flexion
up to 90°, a passive internal and external
rotation with adjacent scapula up to 45°
and a passive abduction, also with an ad-
jacent scapula up to 90° on the operated
side, should be possible. The movement
should be symmetrical to the opposite
side and pain free.

The activities of Phase 2 are done
until week 12 following the operation.
The goals of this phase include tissue
healing, achieving a full passive range
of movement and the development of
dynamic shoulder stabilization. In this
phase of tendon healing and remodeling,
only “low level loading” is allowed. At
the same time, scar mobilization is an
important element to prevent adhesions.
By the end of this phase, the full range of
movement can be trained in an active-
assistive fashion and an active increase
in movement against the force of gravity
can start. This targets the improvement
of the kinematics of the shoulder joint
[9].

Twelve weeks after the operation the
patient should also actively achieve the
degree of motion that was achieved pas-
sively up to this pointin time. It should be
noted that by now there should no longer
be any scapulothoracic dysfunction [9].
Once thereissufficient glenohumeral and
scapulothoracic movement, the therapy
can move on to Phase 3 [9].

In Phase 3 (month 3 and 4 post op-
eration) the full active range of move-
ment and dynamic shoulder stabilization
should be achieved. At this point in time,

tendon healing should have progressed
enough to integrate strengthening and
stretching as additional elements in this
phase so that patients can regain func-
tional activity and participate in their
professional and social lives [9]. Light
functional exercises and mobilization/
strengthening exercises using a pulley
with low weights are a good way to do this
at this time [26, 46]. Push-ups against
the wall [5, 11] and bicep and tricep exer-
cises with low free weights or a resistance
band are once again permitted [46].

At the end of post-operative month
4 the patient should have regained full
functional movement within the pain-
free range and be able to perform activ-
ities of daily living (ADL) without pain
[9]. At this point in time, around 75%
of normal strength and endurance has
been reestablished [9]. When there is
sufficient strength in the RC to carry out
ADL cleanly and without pain, Phase 4
can start. In the fourth and final phase,
which extends up to 6 months after the
operation, training focuses on maintain-
ing a final and pain-free active range of
movement, improving strength and flex-
ibility, and improving endurance and ex-
plosive power [9]. Regaining functional
activities and reestablishing kinematics
related to sports, daily life and work are
the aims of this final phase as defined
by the ICF [9]. A return to sports isn’t
permitted until the end of this final phase
and until mobility and strength are sym-
metrical with the opposite side. Further
requirements are normal scapulothoracic
mobility and no pain at rest and dur-
ing activity ([46]; see B Table 7 and 9 for
DVSE expert opinions on physiotherapy
and the phase model).

Conclusions for clinical practice

Today, RCR is an established standard
procedure. The post-operative follow-
up treatment period is expected to be
long and time-consuming. The con-
tents and concepts of therapy are, thus,
applied in different ways and contro-
versially discussed. The number of pub-
lications on the subject is therefore
high. Unfortunately, not all of the pa-
pers fulfil the required quality criteria of
evidence-based medicine.
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Since 2004 one guideline, four reviews
and 17 original papers have been iden-
tified that serve as the basis for estab-
lishing structured follow-up treatment.
For some treatments, clear recommen-
dations can be derived. These include
early passive exercise, using cryother-
apy to reduce the pain, self-exercise and
the use of orthoses. Despite this, there
are still questions that cannot be an-
swered conclusively based on the avail-
able literature. When all of the results
were looked at together, a basic concept
that was solid and valid could neverthe-
less be created which was summarized
in a four-phase model. The main points
of this model were supported and sup-
plemented for the first time through
collected and pooled expert opinions
from the DVSE expert society.
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