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Rotator cuff pathology is an extremely com-
mon problem inadult patients. While reha bil-
itation of the po i 3

with the combined input of the patl =

pist, and treating orthopaedic surgeos.
litation protocols shonld respect Hie

shonlderscarring and stiffness f;
immobilization. It should progeess ats

that prevents shoulder stiff but respects
thetunehnesoftendon ie 2v. The

rials, and technique along with tissue quali-
ty 4 A wide range of results have been
reported for both open and arthroscopic RC
repairs, but overall good results can be antic-
ipated in combination with appropriate post-
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operative therap} The literature demonstrates
improved postoperative pain scores and
inareased strengrh in patients that have repairs
of acuteRC tears versus chronic tears and for
tem§ that are small versuslarger or massive

S e"

Suécéssful rehabilitation of the RC depends

n Coltaboration and good communication
veen the orthopaedic surgeon and the
ical therapist. Collaboration is critical

“because the outcomes of RC repair are affect-
~&d by the age of the patient, activity level,

duration of impairment, size and location of
tear, tissue quality, degree of muscle atro-
phy, number of cuff tendons involved, and
concomitant shoulder and neck pathology.
The treating orthopaedist and the physical
therapist both have unique insights into each
of these variables, and, therefore, mutal
input is critical for success. From a joint per-
spective, an evaluation-based approach can
successfully be employed.® An evaluation-
based approach takes consideration of both
the duration to healing and patient-specific
goals. The objective of this article is to discuss
rehabilitation guidelines that are consistent
with the available literature and take con-
sideration of patient-specific factors.
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Basic science

It is critical to understand the anatomy and
biomechanics of the RC in order to appreci
ate this mechanism in a recovery or rehabil-
itation state. The RC is an important stabiliz-
er of the glenohumeral joint, chiefly by
depressing the humeral head and compress-
ing it within the glenoid. With a deficient RC,
proximal humeral head migration is noted
with subsequent impingement on anterolat-
eral accomion. However, many patients main-
tain a well stabilized humeral in the face of a
complete tear of one of the four RC ten-
dons. 0.1 This stability appears to be due to
the inrerlocking nature of the RC fibers.
Histological analysis demonstrates what
appear to be four interlodking layers of RC tis-

REHABILITATION FOR ROTATOR CUFF TEARS

been noted in patients with RC disease.
Scapular dyskinesia altgrs, the inclination of
the acromial arch, the,r‘ebfy compounding RC
dysfunction. 1 Approp r/i;x(;/ﬂ’terapy for scapu-
lar dyskinesia should ex}rphé/size strengthen-
ing and normal /’eca itment patterns of the
periscapular muscies.

The subacromijal bur;a/fms a significant
role in impairmentwith RC disease 1>17 This
is largely because of thé rich innervation of
the bur/sa includin%}ﬁ‘ee nerve endings, Ruffini
corpuscles, and Pacinian corpusclesdts In
patigntg withikngwn chronic RC' degenera-
tion, tite burg itsélf has been found to secrete
bpne 1Q£pﬁ?g’énic proteifis (BMPs) which
afe thought 1o induce degeneration of the
RC by activating osteogenesis. > Thus, a bio-
logiealty active and inflamed bursa may be

sue.2 The interlocking nature of the RC cor= detrimental to the cuff itself. 16 When the bur-
sa Elex*eloPS adhesion
gefent can devel

nects one tendon to the next, thus allowing
the subscapularis to act as a humex/’a head
depressor in the face of a completé ssupra-
spinatustear. In biomechanical te ting, nor-,
mal humeral translation remained with>siei-
ulated massive tears of the supraspinatus as’
long as the other RC tendons emajnéd
intact. 10 The infraspinatus aad sybscapularis
are more effective humem%?a ead. depressors
because of their relative FE):';;: vectors. i When
more than one ten &‘1,’6/95:0;11& ,c/ompro»

mised, the benefit ofa r{dﬂn/dgr-ft\‘lﬁterlocked/

system becomes }ess efficient. In addition;
teres major and fatissimus dorsi also play.
role in humeral hea&depress/ion; SO even,
2 N oW P
massive poly}eﬁfﬁngwk&;éms, xel1ab111;gatix~e
shoulder strengrhening can still be effectiv
in humerdl bead spabilization.t .
The vél ;gfbf,fil long head of the biceps-in
glenoHumera seAbilization remajns more neb-
uloys. Some smd)jes indicate that it may have
a rolenas a humgral head depressor or assist
in anteriog_stgBilization 13 Whatever its bio-
mechanical™fole may be}-its absence after
tenolysis or tenodesis does'not appear to
generate a dinically significant deficit. Howe-
ver, a degenerative long head of the biceps is
well known to be a concomitant pain gen-
erator in the presence of RC disease.
Scapular dyskinesia is frequently present in
face of RC pathology.t4 Abnormal scapular
kinematics and even scapular winging have

ta
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ris; a.mechaanical impin-
op Between the RC and the

-

actomium. ¥ ¢

Pathomecﬁimic‘s and pathophysiology

Multiple etiplogies have been proposed as
to &whythe RC fails. 1920 Neer proposed the
extrinsic theory in which external factors such
‘s the acromium lead to impingement and
sequent RC tears 18 Nirschl disputed this
dea by suggesting that failure is due ro the
intrinsic nature of a weakening RC rather

“than external forces. He found no true inflam-

1ation in the degenerative RC, but rather
angiofibroblastic dysplasia, suggesting that
the cause was not extrinsic mechanical dis-
ruption but rather a histologic change in the
RC tissue.!® Some presented evidence that
RC failure is due to repetitive tensile micro-
trauma. Others suggest that it is due to pro-
gressive hypovascularity of the RC. The clas-
sic teaching was that the critical zone of the
hypovascular cuff was at the deep surface,
anterior edge of the supraspinatus, 1 cm
proximal to its insertion. Recent studies have
discounted that idea by using laser Doppler
to show that substantial blood flow exists in
the critical zone. ®

Whatever the mechanism of failure, it is
clear that due to their viscoelastic nature, the
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RC tendonstolerate exceptional tensile loads
— up to 100 N/mm. Conversely, the RC is
comparatively weak in resisting compressive
and shear forces.2! Biomechanical work
demonstrated the RC experienced greater
strain in positions of increasing abduction
and with the existence of partial RC tears.
This study suggests the position and origin of
how large tears may be initiated. Furthermore,
stiffness of the cuff was significantdy
decreased on the articular side of the tendon
where tears typically originate. The anterfor
supraspinatus has an increased muscle-to-
tendon ratio, a fact, which may explain why
tears progress from anterior to posterior.22

As supported by Nirschl’s work, RC degen-
eration or tendinopathy seems to also play a
role in the development of full-thickness RC
tears.!® As the RC weakens, extrinsic apd
eccentric overload likely lead to further micro-
trauma and eventual tear.23 The tendindpathy
does not appear to be an evolving inflam-
matory process but a transformatiory of ghe RC
tissue to angiofibroblastic mfxteml 15.Thig
transformation results in a {oss of the bio-
mechanical integrity of the cuff am{eve/gm*
al complete tendon failure

ﬁ”’“\/

Healin ot?inal /

Full-thickness R¢ tE"ll‘id ot heal wrthout

surgical mgmentﬁ jon No evigence exists of._

sponraneous healing.This sirould be kept-» 1
mind by a pa;rent\s“ther'\g)&t if a trial of no
operative therapy s to be prescribed. for
full-thickelesstear: f’Iher apy should focus on’
perisca l;(x I u§éulamce %txengthemng and
swengthediag of the remaining RC muscles.
After the tendoq is repaired; nost healing
app\ea@ to be from the bone but some
authorsacgue that the bum ~1tseh‘ Was a role
in repair. - /

Timeline of tendon healing

As is also true with the flexor tendons, the
RC tendons heal in three phases: 1) inflam-
matory, 2 proliferative, and 3) maturation
phase. The first phase, which occurs within

ol 58, 11,

Different :

MIIERVA ORTOPEDICA E TRAUMATOLOGICA

LOQUEY

the first week of injury or repair, is one char-
acterized by inflammatitn. Platelets induce
clot formation, and fibyin and fibronectin
cross-link with colhg ’fxlf . This creates a
weak lattice that/’xe/ to control further
bleeding, Polymgx phbn’u éar leukocytes and
other granu og(’te% are ﬂm:ucted by chemo-
kines to assist inghe mﬂa}mnnton' process,
releasing hxsnnuhq apgdd bradykinin to
increase vasctlanpernigabiity. This-ia tra,
b(mgs ore mﬂhmm’atow fm:to;

rece ned tissue. g
e seco hase the/ prohfecatne

rey acgs the if ﬂ‘ mmton' phase at 2-3 weeks
after r leu’f‘:bi oblasts, msoﬁbxobhqts and
ebdothe éls tephce the leukocvteq and
mﬂanmlaw/wc‘ mediators seen inf the inflam-
ma‘tmnv’[ﬁnse C’apzllam budsbegm infiltrat-
ing the tissue and gr'mulamon tissue appears.
The granulation tisste begins to replace the
immature lattice “created during the inflam-
matory phase. Type Il collagen and gly-
gosaminoglycans edispersed in a random
pattern by fxbrobhﬁts

After 5weeks the maturation or remodel-
ing phase takes over. Biosynthesis slows and
tissue! xeo:gamzatxon beginsto form a mature
scae. Type T collagen replaces the type 1II
coﬂagenﬂseen in the proliferative phase. The
=twicollagen fibrils align to resist tensile
esvather than organizing in the haphaz-
~ard-fashion seen in the previous phase.
Remodelmg continues until manire scar tissue
eplaces the weaker proliferative tissue.
animal studies show a wide vari-
ability in the time it takes for the maturation
phase to reach a mature tendinous scar capa-
ble of resisting the forces experienced by the
RC #.23 some studies show a mature repair at
the 12-106 week period while others report
the tendon is not at a mature state uatil the
20t sweek. 2t 2> The wide variation suggests
that that active srengthening of the RC should
proceed slowly and not until the biome-
chanical integrity of the RC has been restored.

Immobilization

Following RC repair, most patients are ini-
tially immobilized in some type of sling

W
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because inadvertent or excessive early motion
could jeopardize the repair.202® More sur-
geons are now using an abduction immobi-
lizer rather than a traditional sling. The idea
behind the abduction immobilizer is that it
places the shoulder in a more optimal posi-
tion for RC healing and minimizes tension
on the repaired tissue. There is evidence from
animal models that this device may be supe-
rior to the traditional sling When the arm is
in the raditional adducted position while in
a sling, the blood flow to the humeral head
is more impaired than in the abducted posi
tion.2 Furthermore, there is evidence in the
sheep model that immobilization reduces
tension on the repaired tissue.2” Hatakeyama
et al. reported the RC repair is in its safest
position at 30° of elevation in the scapular
plane and with external rotation (ER) limite
from 0 to 60°.23 In the rodent model, i 1’610—
bilized repaired supraspinatus ten dsﬂs wer!
compared to those allowed free yan E\
motion (ROM). The immobilizéd tissue
demoastrated higher collagen oilenémon
increased viscoelastic propemesg and mor
genes expressing extracellular n\mtx ix pré/
teins.> //\

The above evidence es/uggestﬁ zhag\gmnw-
bilization for 4 to 6 weeks with an ,abduco
tion-type brace is Wavfayéz 27,23 Wp recom-
mend that the arm bé pLaged/b the device at -
45 10 60° of abdugtion t© ejnmmxze tensiofl
and improve blo@d flow to be repaired is-
sue. Surgeons and t mpxsr& should be cog-.
nizant of thyf"“p‘ jents! Vz’omron in. these
devices, as’some patieats find them- 0b
unwxeldyz/ul 05)‘18(5 find them o be prc»
tecm'e nc}; sx}ppor tive. ’

/ ,
/ . AN

\Contmu())us pass:ve mononj

The evid®ce to suppcm the- -use of con-
tinuous passive motion (CPMY devices for
the shoulder is scarce. CPM has been shown
to improve cartilage metabolism in joints oth-
er than the shoulder, bur its role in shoulder
rehabilitation remains unclear. In a prospec-
tive, randomized, blinded, controlled study,
26 patients who underwent RC repair and
subacromial decompression were compared

4 MIIERVA ORTOPEDICA E TRAUMATOLOGICA
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with CPM and standard rehabilitation wversus
standard rehqbﬂmn ne. At 3 months,
there was no dtffexen 9/2?& shoulder scores
between the 2 grow p rever, the CPM
cohorts had a g;e';ter he paper noted
that there was ng’ad ed emment to the RC
repair by the eiads use o'f\CPM %

A second prospective t 1’(‘Tndomlzed study
included 31 patiénts who underwent RC
xep:m :mgtzco ared~CPM for the. first 4
lowmg SUrgery versus supemsed
M AtaE a mean fol up o

Pfeﬂrfﬁe existing evxdence the:e does not
appear to be enough:d'm tosupport the use
M. Furthermore; in dight of the expense
f these machines 'md the fact that many
paf:ents find thentawkward and even painful,
their use <hould be Jlimited to specific cir-
cumstances wher e the development of post-
surgical adhesions is likely and postopera-
tive motion is a \premium.

of

Physxc al therapy modalities

rious physical therapy modalities exist
fox the weatment of the RC after repair. These
mdude transcutaneous electrical stimulation,
“iontophoresis, nerve stimulation, and ultra-
ound. As the data from controlled studies
involving RC rehabilitation is scarce, their
implementation remains controversial for this
purpose. Their effect on tendon healing is
also unknown. Extrapolating from other data
in the physical therapy literature, these
devices may have a role in pain reduction
and improving motion and, therefore, the
therapist and treating orthopaedic surgeon
should discuss each modaliy’s use for
patient-specific circumstances.

Cryotherapy

Cryotherapy is a commonly applied modal-
ity among therapists and trainers in the pres-
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ence of pain and trauma.3-3 Its benefits
include pain reduction, reduction of inflam-
mation and decreased cell metabolism. Pain
reduction has been reported to occur at tem-
peratures berween 10-152 Celsius 333 In a
randomized, controlled trial investigating the
effects of continuous cryotherapy on post-
operative arthroscopic and open RC repairs,
Singh et al. found that using temperatures
berween 7.2 and 132 Celsius helped to
decrease pain, improve restful deep and com-
fort during a Z1-day regimen of use 3! Speer
etal. documented similar results during the
first 24 h of use, while additionally noting
decreased need for pain medication and less
pain during motion 1) days postoperative-
ly.32 Osbahr et al. demonstrated that contin-
uous use of cryotherapy after open RC repairs
significantly reduced subacromial and glepo”
humeral joint temperatures compared to-€on-
trols. Increases in joint temperature c30 sti

ulate the production of proteolytic ehzymes,
swhich have been shown to havé adverse
effects on joint cartilage.3 / e

{ ,
N

Transverse friction-massage
o o~
Cyriax had adv omteg th /;@:e ’of rarfisverse
friction massage for ten }:/m ‘rendinosis, ¥
however, currently 06 |eydtyce exists to sup- -
port its use for RC, fehabilitation after sur gical .
repait. Like othe’r\ hysical therapy modali
ties, its use should E Emeyt&pec:ﬁc «athe
than a universdl i m‘r,:lemegmnon

¥

i
fRofa ff nnpmgemént
anc/i/ﬁmn}d thickness rotator cufft .
\ . “
S\Wbac:omsal sl?npmgement and™ aftial RC
tears Ie&s\tbm S00% of the mtﬂthackness are
typically treited with nofopérative therapy
and other nonsurgical modalities. More than
70% of patients with subacromial impinge-
ment will have good-to-excellent results with
therapy alone. The natural history of partial
thickness tears is less clear. Nonetheless, ther-
apy for these conditions should focus on
regaining full ROM, synchronizing the acti
vation of the RC muscles and periscapular

ol 58, 11,
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musculature, and normalizing glenohumeral
and scapulothoracic ki m'mcs 3 Overhead
strengrhening progx '1 1ould emphatical-
ly be avoided as th T e RC in a posi-
tion of 1mpmgem acromial arch
Another goal of ex aps/ shéu d be to improve
internal rotation (IR) lo<tﬁ\om posterior cap-
sular contracnon\gq this type of contracture
causes increased antero-giperior translation
of the hyarerab, head”and thus warsens
impinggment syniproms.3 3 with. strength-
ening/of the RC muscles, superior. head trans-
latigh i also rédduced and subacromial
m}pm ement sy, wptoms should therebv be
:§tluced Mgw{t ;.nob:hz:monfused with'a super-

sed str engthenxng programn is more effective
tl an exergise alone in respect to outcomes of
_swengtt 1mpxox ement rp:un reduction, and
f :3&1on .

/ Fu]l«tlnckness rotator cufftear

While thece s:no'evidence that a full-thick-
ness RC tear will heal without surgical treat-
ment, therapy can be successful in patients
with the<e lesions. However, the problem
remajns, thqt we have no pretreatment mea-
sures to ‘predict who of these patients will
have’ good results with nonoperative man-
~agenient versusthose patients who will con-

_tinue'to have pain and functional limitations.

Electromyographic (EMG) studies demon-

strate that the subscapularis muscle remains

ctive in patients who have maintained good
shoulder function in the face of full-thick-
ness RC tears. Therefore, therapy which
strengthens this important humeral head
depressor seems prudent.® The objective of
strengthening a supraspinatus deficient shoul-
der is to maintain a balanced force-couple
berween the subscapu!aris and teres minor
and infraspinatus.

It is important to Keep in mind prior to
strengthening the RC, ROM should be
restored and pain minimized. Srengthening
in the face of pain and inflammation can be
counterproductive. Once ROM, pain control,
and residual periscapular musculature
strength is restored, a gradual improvement
in overall shoulder function can be antici-

MIIERVA ORTOPEDICA E TRAUMATOLOGICA >
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pated. If, however, the patient fails nonop-
erative therapy, a shoulder with good pre-
operative motion is much more likely to have
a positive result with surgical repair than a stiff
shoulder

Perioperative
and postoperative planning

Once a patient elects to undergo surgical
repair of the RC, the patient, the orthopaedic
surgeon, and the physical therapist should all
communicate on patient-specific factors that
can be anticipated during the perioperative
and postoperative period. Comorbidi-ties,
prior shoulder surgery, and tobacco abuse
should be part of this discussion, spec1ﬁc1l
ly, how these factors might impact
patient’s healing and rehabilitation
immediate smoking cessation prograiir
should be strongly encouraged/ (if not
enforced) as tobacco abuse can ; dviersely,
affect tendon healing. The patie it, the-sur-

An

geon, and the therapist should alsp be awarg”

of the status of the RC mu%culat&rg_go&ﬂg
into surgery as this has a dirégt impact on
surgical success. If fatry M&Oph} f-the RC is
present, surgical results/Are less opt 1 with
some literature uepou:mﬁ/l etear i czdence

as high as 85%.40

Good commumcmon among the orthos .
paedist, the pane’m and the a‘p;eetheﬂologxst,

is also important t to > determiné the best anes-
thesia and pairi cSntrol p.l;g for the patien
ForRC «epa(« an mlmmlene block has-nian
advanm

ing the/fu tz 16 36 h can be bBetter-con-
wollegt/ RirHer 1ore, an interscalene, Block
has ghe ﬁdvqnt’age of muscle pacs alysis; which
can prevent inatlvertent muscle-activation
that colld_potentially eopardyze newly
repaired RCY

Postoperative rehabilitation

Timelines for RC rehabilitation should
respect the delicate balance between the
appropriate duration of tendon healing and
the risk for the development of a stiff shoul-

ggheral anesthesia. Pain dux—’
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der. Recent evidence from a prospective
randomized control stu ,dv emonstrated bet-
ter results from RC patie tswho were reha-
bilitated more grz dﬁ?} a decelerated
l/yfmd

program than thrzs/‘ac standard
rehabilitation to ful\vicmmes This infor-
mation shouldffae kept ifrguind when reha-
bilitating the ‘ag\throsic/;;:mllv repaired
patients, whose postopecative pain may be
minimal aad s feelMhar they can-begin
immedj 1{e str eng\hemng on a cuff tendon
thnt b g.x,gallv 1§ not ready for. aggr

(}z tion) 2‘

r 1O €S shmg nmelmes for therapv
%e RG lgswn/should be"cqtegonzed as a

rge/ xxlqssl)syé tear versysa small tear. RC
(\ophv ould also bé taken“into account
du dngﬂ/e rehabilitation’ pei iod. Patients with
lae?e tears or with Famy ratrophy should have
a subsmntxally decelet ate j‘f'eh'ab ilitation pro-
gram compared fo thdse-patients with small-
eitears. Pooriquality-of tissue repaired and
gsteoporotic-bone'should also prompt a more
guarded xehqbﬂxtanon program. The age of
the patient is-also important variable in
regards. 1o outcome. Patients over 70 years
old whe. undergo RC repair old shouid be
on,fnore gradual rehabilitation program. The
t e:mng “orthopaedic surgeon should com-
‘nunicate with the therapist about which of
th(:j four RC tendons were repaired as the
\ 'oh'ed tendons obviously affect therapy
p( otocols. Other concomitant procedures
such as biceps tenodests or tendon transfers
should also be communicated.
Rehabilitation for RC repairs is typically
divided into four phases. Phase 1 (0-6 weeks)
consists of passive ROM of the affected
shoulder with the goal of motion and mini-
mal stress to the repaired tendon. Phase 2 (6-
12 weeks) encourages active ROM with grad-
ually increasingloads to the repaired tissue.
In Phase 3 (10-10 weeks), strengthening of
the RC musculature is initiated. Phase 4 (10-
22 weeks) combines strengthening of the
RC musculature with muscle conditioning
and transitions the patient into full activity.
With each of these phases, the patient expe-
riences a gradual progression of loading to
the RC tendons. This idea of progressive
loading is supported by EMG studies, which
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demonstrate the lowest EMG activity in phase
1 and the highest EMG activity in the latter
phases.2

Phase 1:
passive range of motion ( 0-6 weeks)

This is the phase where the balance bet-
ween tendon healing and the prevention of
postoperative adhesions is the most delicate.
At this stage, the RC can tolerate very little
load before failure. Initially (0-2 weeks), the
cuff repair integrity is relying on a weak fib-
rin lattice and suture from the repair. Ar 2-3
weeks, type III collagen begins to replace
the fibrin clot, but the fibers of this collagen
are not stress oriented. This haphazard col-
lagen framework is unable to bear any sub—
stantial force. /’

The clinical data seem to correlgte with
the basic science as well. In a ('and%n{ized,
controlled trial, patients who enﬂ’plo%’ed a,
more decelerated rehabilitatiod prograrmh
(where the shoulder experiences very litte
stress) tended to have better postoperative
results than those who underiveént a standard
therapy program 4! Early aggressfremogion in
the latter group nnyﬁ\;(m/e)lefid to he dis-
ruption of this weq? /Qg;?_ Struct of
fibrin and type Il ¢ g d thé failure oﬁ
their RC lead to ppoz outcoqleq i

Despite the abbve data, wexwould not re
ommend complei \§houlde 1mmobxhzatxon
because the ])éf{ef s of eagty passive motioe
for RC xep"iu have been demonstrated-in |
numeroug cljetiral studies. A patient should be’
immobifized j abduction bm e at:30 to
~n° sut the patient should bé allowed to

‘e out the device for pa%swe ROM exer-
cises. \}:.specmn for larger tears, we'recom-
mend pehd ms and m:d~zange supine ER
and IR in tﬁ) plane of the scapula with a
stick for the first 4 weeks, subsequently fol-
lowed by low-load passive ROM during the
next 2 weeks. Dockery demonstrated in
healthy shoulders with surface EMG that the
use of pulleys or self-assisted flexion elicited
greater percentages of maximal voluntary
effort (17.6% and 8.7%) versus physical ther-
apy (PT) assisted passive ROM and pendu-

ol 53, 11
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lums (3% each) and ER/IR with a stick (less
than 5%).35 43 During w’e;k% 0-6, excessive
passive ROM qdducuo /and IR should be
avoided. For smalleytes Oés/\‘ow -load passive
ROM can begin e:z he? k2. Regardless
of tear size, no ;Ctn@é,le{:\ohume:al motion
should be pecﬁér med duriqg phase 1.

The 'abducmoh\immobxhz.e’g should be worn
any time during th nsgxé weeks when the
patient is not performirg ROM exercises. The
adva nmgés of the|abduction componen -of
the mﬁiobxl;zer aré that it potennallv in a‘eaew
es (o?d/ﬂo ; to/‘the tendonand decreases
the tefidon excytsion length, comp’ared toa
shjoulder n{;n/ a fraditional sling. At-rest, the
pgment should use cryotherapy in- -conjunction
with abdudion immobilizer:

At-2-G weeks, we: xecommend the use of
aquatherapy. ‘l’hxs ows ror stretching and
passive ROM of thew avolvéd shoulder Two
to three sessions per vbeek for 15 min per
vigit are appropriate. At 6-8 weeks, the patient

an progresst € ROM of motion in the
pool. Ar 10-12weeks, underwater strength-
ening exercises,/can be performed The
advantage of aquatherapy is that it allows for
active- mssmed motion in a gravity-reduced
settingIri the pool, the tension on the RC is
lesserted; _and it has been noted that active
shoutder elevation in the abilitation has dra-

. mancﬁll‘, lower musde activation than in typ-

Jcal rehabilitation situation.3¥ This allows for
éarhex active motion by keeping loads
reduced on the repaired RC tissue.®

Scapulthoracic joint mobility and strength

* should be included in the early rehab of the

shoulder. In a study by Smith ef al. surface
and fine wire EMG showed scapulothoracic
strengthening exercises can be performed
safely with minimal activity occurring in the
supraspinatus, infraspinatus, and teres minor
while the glenohumeral joint was immobi-
lized.+* Scapulothoracic exercises included
scapular retraction, depression, protraction,
and scapular clocks performed in sitting.
Percentage of max voluntary contraction was
noted greatest in the trapezti, serratuis ante-
rior, and subscapularis Subsequently, the
subscapularts rehabilitation program should
avoid early scapular strengthening. + During
late phase 1 (week 5) progression to early
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active assisted ROM and sling weaning may
be appropriate.

Phase 2:
active range of motion (6-12 weeks)

The tendon healing model suggests matu-
ration and remodeling phase are still occur-
ring during this time.>* % At this point, low
level loading will allow for appropriate ten-
sioning forces that will strengthen the
repaired tendon.24. 25 Progression of active
assisted range-of-motion (AAROM) to full
active ROM in gravity assisted to gravity resist-
ed exercise should be done with normal
scapulohumeral and scapulothoracic kine-
matics. With normal scapulohumeral rthythm
and scapulothoracic kinematics, the g}?ﬁr
humeral musdes are placed in a positjon to
generate tension more effidently asw; ] aste
avoid a position of impingement o tlfe Rg>
between the agomial arch and humenis 45,0
While pulleys may now be sa teh‘fgmm L‘ed'ét
this time in regards to tendon loading, thej
use should be closely mpen‘med Lo asstire
proper kinematics so that corfipressive forces
are not applied to the xeﬁm cﬁte*ndgn RC
isometrics should be py

gressed

to sbmax-
imal (50% effort) togrolgg/ﬂ/e h\?(:ng ten- 4ni
don. Scapulothorgéicyginy'stre gthemn&

should include pxo%e rows{prone extension
with ER, and pxoﬁe hor 1zonml bduction wx:l
EFR. The latter c.hOL xmﬁated first ,wx/, :

the elbow benf to \cxdeaease the lever,

then progr, gssed asjtolerated 47 Early pr opxi
ocepm:;/{a)rTMg ,C’m now be per formed.‘;.
An exarfiple bedker uses is the supine
balanée positign (90-100° of flexion with
chg&? ilar protra ?txon: with dmhmzc stabi-
l:zano:l technigues. This is 3ccomphsh ed as
the pamehtho ts the posmon while'the ther-
apists appliéé appropriately:, graded alternat-
ing external/internal, and flexion/extension
forces*” Because the triceps and biceps cross
the shoulder joint, initial AAROM against
gravity should now begin. Scar mobility
should be addressed to avoid adherence to
deeper tissue levels, which may prevent full
ROM or cause pain. End range stretching at
progressively higher intensities and joint

8 MIIERVA ORTOPEDICA E TRAUMATOLOGICA

REHABILITATION FOR ROTATOR CUFF TEARS

mobilization techniques (grades 1II and IV)
may be initiated to 'ad s any muscular or
capsular limitations. Again, care should be
taken if larger :ep'nm *6T d. The patient
should be weaned frop ng at this point,

and pain <hould/be '{h<ontx olled.

hmshe/y

injtial strengthiening phase

(1&16 weeks)
e{;{l\

gl en ohume: al and sc*apu‘

Io horfacic em’mcs hav been demono
stfate in_ptasé 2, swengtiiéning may be ini-
txmed at 10 eeks postoperam‘elv Tendon

ha;ﬂmg atthis point is strong enough to allow
or residtive exercises:. A&emptmg to strength-
emya shoulder that does’ not demonstrate suf-
ficieat ROM, however, m:n' cause pain, sub-
acyomial Jmp 1ngement ‘and stress on the
cpair.
Initial str engthemng should be started
below <houlder1evel Insufficient strength of
the RC muscles de'creases their ability to func-
tion as-depressors of the humeral head. This
may lead to jncreased subacromial contact
and’ 1mpmgement of the repair.
.. Initial ‘exercises in this phase of strength-
indude ER (infraspinatus, teres minory,
ubsmpulmfsﬁ forward flexion (’mtenox
deltoxd supraspinatus) and rows (posterior
deltoid and periscapular musdes) with elas-

“tic cord resistance. Resistance should allow
for high repetitions to RC build muscle

endurance and to decrease the risk of exces-
sive stress on the repair early in the strength-
ening phase. With sufficient ROM and appro-
priate cuff strength, advanced exercises may
be added as tolerated.

The efficacy for the most appropriate exer-
cises to strengthen the RC muscles has been
argued in various studies.*¥ Variability usu-
ally lies within the method of determining
muscle activation. ¥ EM G fine wire analysis
provides immediate data on muscle activa-
tion, but it has been shown to have poor
reproducibility and a small detection area
where electrode migration is possible dur-
ing exercise. T2 magnetic resonance imag-
ing (MRI) measures muscle water content
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during the relaxation time after muscle acti
vation. These studies have been shown to
be reproducible and reliable at detecting mus-
cle activation.

Takeda et al. determined that the full can
and empty can exercises were most effec-
tive at strengthening the supraspinatus mus-
cle® T2 relaxation time imaging was used
to detect muscle activation after subjects per-
formed three different exercises. When com-
pared to horizontal abduction of the shoulder
in the prone position, the full can and emp-
ty can exercise shows higher T2 relaxation
times.*® In a similar study, Horrigan deter-
mined that resisted side lying abduction was
the most effective at strengthening the
supraspinatus muscle. ¢ MRI studies have
shown that the combination of IR with for-
ward elevation in the scapular place signifi-
cantly reduces the subscromial spacesthus
leavmg the shoulder susceptible to inpinge
ment.3 Because of these findings, we ¢o no
advocate this motion when (ehqbﬂftatmg the
RC. N~

LOQUEY

is advanced as tolerated in the absence of
any impinging symptonts. Exercises may be
advanced to more spbit Specific type exer-
cises, such as golf and tenpis swings, or exer-
cises that promote’w, r}/o* activities of dai-
ly living (ADL) épecific dctivity. Return 1o
sports is allowgd when patjents exhibit opti-
mal ROM, RC é‘uength p;&pnocepm‘e and
neuromuscular fu\ncnopff scapulothoracic

kinesis qnd«éﬁm{r‘l absént of painy swelhng

and symrptoms of mpmgement

;.
( ) /d/onclus:ons

Rehablhéx on of the RC. pzesents unique
pmblem t6 the ther nplst orthopaedsc sur-

;and patient. The nmehne of tendon
h lmg must bexe<pected howevex motion
must also be pxesez\ed keepmg in mind,
most patients would prefer a weaker shoul-
dgr to a stiff oae.: *0 “Toachieve optimal results
Vith therapy, commummnon among the ther-
apist, patient,"and’ orthopaedic surgeon is

Exercises that increase P’“ﬂ snffnesy essential — before and after surgery. The

and/or swelling should be ’alte:eci\cx av /91 -
ed temporarily. Restor mgm‘o(mal scapu-
tothoracic kinesis should be primasy goal in
restoring normal shoulder fun@txon?s well
as trunk and core str

Phase 3 should ¢t zs%e(ud/‘ RG”ete:cxses/

that do not put thg'repair Y at'risk of impinge-
s

ment or excessiveg loads tha?m'av be dam-

aging. Continued P\RQ\\I, £

and manual fHécapy ?s\lgdxcated with the

presence ROM and joint 11m)tat10ns

Propr xoc¢pnye} and neuromuscular exercises’

may be ddyanéed/as tolerated and should se

mdud ﬁmtﬁ initial stxengthénmg phqse
\\ > .
\\\ Phase 4:~
advanced strengthening (16~2” weeks)

When sufficient RC snength is demon-
strated after phase 3, patients may be advan-
ced to phase 4. Phase 4 is a continuation of
strengthening that includes strengthening of
the larger prime mover muscles of the shoul-
der, such asthe pectoralis major, latissimus
dorsi and deltoid muscles. Overhead activity

ol 58, 11,

OM, stretching,

objective of therapy should be to restore pas-
sn‘e 'md ﬂcm e ROM, minimize pain, and
maXimize atrength and function.

_Treatment protocols and timelines must be

fad usted to account for the size of the tear, tis-

sue ‘and bone quality, age of patient, degzee
ftxssue atrophy, and tendons involved. All
p:otocols should initially provide for shoul-

“dér motion with minimal stress to the ten-

on. The rehabilitation should progress in
four phases: phase 1 (0-6 weeks) passive
ROM only; phase 2 (6-12 weeks) active ROM,
Phase 3 (12-10 weeks) strengthening, phase
4 (16-22 weeks) strengthening, conditioning,
and transition to full activity. When good sur-
gical technique of the RC is combined with
appropriate rehabilitation, excellent results
can be anticipated.

Riassunto

Riabilitazione delle rotture della cuffia det rotatori

La patologia della cuffia dei rotatori & un proble-
ma estrenamente comune nei pazienti adulti. Poiché
it recupero pastoperatorio del paziente affetto da rot-
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tura della cuffia & impegnativo, il problema é affron-
tato meglio con una gestione combinata tra pazien-
te, fisioterapista, e ontopedico curante. I protocolli di
riabilitazione dovrebbero rispettare P'equilibrio tra la
rirottura doviita a una terapia troppo aggressiva in fase
iniziale, e lo sviluppo di aderenze e rigiditd da immo-
bilizzazione prolungata La riabilitazione dovrebbe
essere condlotta a un ritmo che prevenga la rigidita di
spalla, na rispetti | tempi della biologia della guari-
gione dei tendini. L'obiettivo di questo articolo & for-
nire un approccio basato sull'evidenza, sulla scorta
della scienza di base e della letteratura clinica. allo svi-
luppo di linee guida della riabilitazione dopo Ia ripa-
razione chirurgica delle rotwre di cuffia.

Parole chiave: Cuffia dei rotatori - Spalla - Riabili-
azione.
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