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ABSTRACT

Superior capsule reconstruction is a recently-developed surgical technique for the treatment of massive,
irreparable rotator cuff tears. So far, biomechanical cadaveric studies and clinical outcomes results have
been promising concerning integrity, stability, and ROM after superior capsule reconstruction. As this
technique has only been recently developed, an evidence-based rehabilitation protocol has not been previ-
ously designed. Thus, the purpose of this clinical commentary is to provide an overview of superior cap-
sule reconstruction and to propose a rehabilitation program based on the available scientific evidence. The
existing evidence is supplemented by the experience of the senior author who has performed more than
forty superior capsule reconstruction procedures to date. This proposed rehabilitation protocol consists of
four distinct phases, focusing on maximal protection, range of motion and muscular endurance, muscular
strength and return to activity.

Level of Evidence: 5

Key words: Irreparable rotator cuff tears, rehabilitation, shoulder, superior capsule reconstruction

CORRESPONDING AUTHOR
Peter J. Millett, MD, MSc
Steadman Philippon Research Institute
The Steadman Clinic

Stend il R | o US 181 West Meadow Drive, Suite 400
teadman Philippon Research Institute, Vail, , USA .

* Howard Head Sports Medicine Center, Vail, CO, USA Vail, Colorado 81657

 The Steadman Clinic, Vail, CO, USA E-mail: drmillett@thesteadmanclinic.com

The International Journal of Sports Physical Therapy | Volume 12, Number 3 | June 2017 | Page 481




INTRODUCTION AND BACKGROUND

The prevalence of massive rotator cuff'tears has been
reported to be as high as 40% of all rotator cuff'tears.
2 If not treated in a timely manner, muscle atrophy
and fatty infiltration often ensue, resulting in irrepa-
rable tears.? But even if treated in time, the failure
rates of massive rotator cuff repairs are higher than
those following the repair of smaller tears.” Once a
tear is irreparable, a spectrum of treatment options
exists. Non-operative management may be indicated
in patients with low demands and symptoms that
occur predominantly with use, but it has been shown
to lead to the progression of osteoarthritis.> ® Partial
rotator cuff repair and debridement have shown
good results;”"° however, there is limited long-term
outcome data of 10 years or more to support its use,
as well as the risk of continued pain, loss of motion
and function, and worsening arthritic changes.” In
elderly patients with advanced shoulder osteoarthri-
tis, reverse total shoulder arthroplasty may be indi-
cated to address cuff tear arthropathy.? However,
limited implant longevity and activity restrictions
from high-impact activities make joint replacement a
less desirable option in younger patients. Therefore,
additional options have been developed for younger
patients. Latissimus dorsi tendon transfers have
been shown to be a reasonable treatment method
for posterosuperior massive rotator cuff tears. How-
ever, high complication rates, difficult revisions fol-
lowing failure, and poor outcomes in certain patient
populations make stringent patient selection for this
procedure particularly important."

Less invasive than latissimus dorsi tendon transfer,
the superior capsule reconstruction (SCR) procedure
is a novel technique developed in Japan by Mihata
et al.'? as reverse arthroplasty was not approved in
Japan at the time. The original technique used fas-
cia lata autograft to reconstruct the superior cap-
sule in the presence of an irreparable rotator cuff
tear. Today, a number of allograft options, includ-
ing a human acellular dermal allograft (Arthroflex,
Arthrex, Naples, FL), can be used instead of fascia
lata autograft. As demonstrated both biomechani-
cally and clinically by Mihata et al.,'* '* the graft
design and surgical placement prevents the humeral
head from migrating superiorly and thus enables
efficient biomechanics of the shoulder. Additionally,
the graft acts as a mechanical spacer between the

humeral head and the undersurface of the acromion.
Improved range of motion, joint space, and Ameri-
can Shoulder and Elbow Surgeons (ASES) scores fol-
lowing SCR have been reported.'® This arthroscopic
technique has a low complication rate and short-
term follow-up at a minimum of two years postop-
eratively shows limited progression of osteoarthritis
and rotator cuff muscle atrophy.!

As this innovative technique is only emerging from
its infancy, an evidence-based rehabilitation proto-
col has not been previously designed since the tech-
nique was only developed in 2007.'>* Therefore, the
purpose of this clinical commentary is to provide an
overview of SCR for the treatment of massive rotator
cuff tears and to propose a rehabilitation program
based on the available scientific evidence.

ANATOMY / BIOMECHANICS /
PATHOBIOMECHANICS

Movement at the shoulder complex arises from a
combination of glenohumeral and scapulothoracic
motion. The scapula provides a muscle attachment
site and allows load transfer from the upper limb
to the thorax. The bony architecture, labrum, joint
capsule, ligaments and negative pressure within the
glenohumeral joint space all provide passive stabil-
ity. In addition, the rotator cuff and long head of the
biceps tendon center the humeral head on the gle-
noid and provide active stability, thereby allowing
effective shoulder function. The rotator cuff consists
of four muscles working synergistically: the supraspi-
natus, infraspinatus, teres minor, and subscapularis.
Each muscle’s origin and insertion sites determine
its function. The supraspinatus forms the superior
aspect of the rotator cuff and initiates abduction.
The infraspinatus and teres minor comprise the
posterior aspect of the rotator cuff and contribute to
abduction and function primarily to initiate external
rotation. The subscapularis makes up the anterior
portion of the rotator cuff and is primarily respon-
sible for internal rotation. In healthy shoulders, a
balanced force couple for the glenohumeral joint in
both the coronal and the axial planes is maintained
by the synergistic action of the deltoid and rotator
cuff muscles. In the axial plane, the subscapularis
and infraspinatus/teres minor complex maintain a
balanced force couple, while the deltoid and rotator
cuff inferior to the humeral head equator form a bal-
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anced force couple in the coronal plane. As such, the
rotator cuff muscles function as primary dynamic
stabilizers to maintain concentric joint reduction
during rotation of the humeral head on the glenoid.!

Small to medium size rotator cuff tears involving the
supraspinatus and the anterior portion of the infra-
spinatus do not affect stability in the coronal and
axial planes because the balanced force couples are
maintained. These can be differentiated from mas-
sive tears involving at least two tendons including
the postero-inferior part of the rotator cuff where
the balance of the force couple in the coronal plane
is lost, thereby compromising the fulcrum that is
necessary for normal glenohumeral mechanics." '>%
To restore normal kinematics in patients with mas-
sive tears of the postero-superior rotator cuff ten-
dons, greater forces are required by both the deltoid
and the intact rotator cuff muscle-tendon units, par-
ticularly the subscapularis, to achieve stable abduc-
tion.# The progression of a rotator cuff tear leads to
disruption of the axial force couple and subsequent
superior subluxation of the humeral head and shoul-
der dysfunction.’ The force required to move the
arm increases with tear size making the biomechan-
ics less efficient. The tensile load on the intact fibers
increases because the torn tendons cannot contrib-
ute to load sharing, and this leads to tear propaga-
tion, especially if the remaining tendon is of poor
quality.

Additionally, with initiation of abduction, supe-
rior subluxation of the humeral head can occur as
a result of muscle weakness or tendon retraction,
leading to increased cuff impingement between
the greater tuberosity and the inferior aspect of the
acromion.'® ?? This increased cuff impingement can
cause medial extension of supraspinatus tears, lead-
ing to a cycle of superior humeral head migration
and tear propagation. Usually, a massive rotator cuff
tear involving at least two torn tendons is needed to
provoke superior migration of the humeral head.”
Non-anatomical superior subluxation of the humeral
head against the glenoid produces shear forces at
the articular surfaces that cause cartilage destruc-
tion. Without early intervention, pain and loss of
function ensue, along with the development of dis-
abling osteoarthritis that often progresses to rotator
cuff arthropathy.??

SURGICAL TREATMENT

Many operative procedures, including those pre-
viously outlined, have been used to treat massive
rotator cuff tears, but this commentary focuses on
SCR (Figure 1) of which the senior author has per-
formed more than 40 to date. The arthroscopic SCR
technique has previously been described in detail
by Katthagen et al.** The retracted, deficient supra-
spinatus tendon is arthroscopically confirmed and
extensively debrided. After the superior glenoid and
greater tuberosity bony surfaces are prepared, three
anchors are inserted into the glenoid at the 10, 12,
and 2 o’clock positions. The rotator cuff defect is
measured to determine the size of the human acel-
lular dermal allograft. The patch is then introduced
into the shoulder through the anterolateral portal,
and the graft is fixed medially. On the humeral side,
two anchors are inserted for medial-row fixation at
the articular cartilage margin. Two lateral anchors
are then inserted for lateral-row fixation. Finally, the
lateral part of the graft is compressed down onto the
footprint using a suture bridge technique (Figure 2).
The native rotator cuff tissue may require margin
convergence and is then sutured into the graft for
additional stability.

POST-OPERATIVE REHABILITATION
Post-operative rehabilitation following SCR begins
with close communication between the surgeon

Glenoid
anchors

Retracted

———
supraspinatus Human
muscle with acellular
fatty dermal
infiltration allograft

Subscapularis

Double-row

psies
SpeedBridge Infraspinatus

Lateral row
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Figure 1. Diagram from superolateral view of a left shoulder
illustrating the final superior capsule reconstruction (SCR) con-
struct, using a human dermal acellular allograft.
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Figure 2. Arthroscopic photograph in a left shoulder taken
from the lateral portal, showing the final SCR construct.

and the physical therapy team. This communica-
tion continues throughout the recovery process and
is an essential component to ensuring a success-
ful outcome. The physical therapist should discuss
expected functional outcomes as well as specifics
of the surgery with the surgeon prior to discussing
expectations with the patient in order to gain a bet-
ter understanding of each individual’s prior level of
function, chronicity of injury, tissue integrity, and
goals. The authors always promote a high level of
activity in their patients post-operatively while mak-
ing them aware of the risks of certain activities and
sports, particularly contact or overhead sports. More-
over, the authors make patients aware of the limited
evidence that currently exists regarding long-term
outcomes or risk factors for failure after SCR.

The protocol detailed below is consistent with that
suggested by Petri et al.,'* allowing limited and pro-
tected PROM initially. However, progression is not
as gradual as that suggested by Mihata et al.'* who,
after using a fascia lata allograft, advocate for four
weeks immobilization, then four weeks of passive
and active assisted exercises and finally gradual
strengthening beginning at eight weeks. On the other
hand, the protocol described herein is not as aggres-
sive as Gupta et al.” (surgical procedure with a xeno-
graft) who advocate allowing unrestricted passive

range of motion exercises with scapular stabilization
for the first eight weeks.

Phase I - Maximal Protection

The rehabilitation goals of Phase I include protect-
ing the surgical repair, minimizing pain and inflam-
mation, maintaining mobility of accessory joints and
providing patient education. Physical therapy typi-
cally begins on post-operative day one in order to
review post-operative restrictions and precautions,
rehab protocol and progressions, and initial home
exercise program, as well as to discuss expected
functional outcomes.

Post-operatively, patients are immobilized in a sling
limiting passive range of motion (PROM) as much
as possible. This is in order to protect the surgical
repair by allowing sufficient time for healing to
occur prior to introducing controlled, progressive
load to the graft. The patient is placed in a sling with
abduction pillow to support the glenohumeral joint
in the scapular plane, which is worn for six weeks.
Patients are instructed to wear compression stock-
ings for two weeks and to perform ankle pumps for
up to six weeks post-operatively in order to reduce
the risk of deep vein thrombosis.

Although the patient is not initially allowed PROM
of the glenohumeral (GH) joint, it is important to
ensure maintenance of accessory joint mobility
throughout the six-week immobilization period of
the shoulder. Patients are instructed on proper per-
formance of active range of motion (AROM) of the
cervical spine as well as AROM of the elbow, wrist
and hand outside of the sling. Concurrent scapu-
lar retraction and depression is also initiated at
this time in order to facilitate activation of postural
musculature and prevent tightness of the anterior
shoulder musculature. Patients are also encouraged
to perform gentle ball squeezes using the hand on
the involved side in order to facilitate circulation
throughout the upper extremity while immobilized
in the sling.

Instruction is provided to the patient and caregiver,
if present, regarding donning/doffing of the sling
as well as how to properly don and doff clothing.
It is recommended that patients use a second sling
to support their shoulders while showering. Five to
six times daily, patients are encouraged to apply
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cryotherapy and compression for no more than 30
minutes to the involved shoulder the first two weeks
post-operatively in order to assist with minimizing
pain and inflammation and to provide comfort while
sleeping.?

Phase IT - Range of Motion and Muscular
Endurance

The range-of-motion (ROM) and muscular endur-
ance phase is typically introduced 6 weeks post-oper-
atively. The rehabilitation goals of Phase II consist
of restoring passive and active range of motion while
managing pain, improving rotator cuff endurance,
establishing normal scapulohumeral rhythm and
returning to light functional activities of daily living.

Following six weeks of immobilization, the patient is
cleared by the surgeon to begin restoring full PROM
and AROM of the GH joint without restrictions other
than patient tolerance. Rehabilitation of the shoulder
at this point generally follows a rehabilitation pro-
gram typical of a post-operative massive rotator cuff
repair. This includes both healing timelines and cri-
teria-based progression as outlined by the multi-dis-
ciplinary Level V consensus statement by Thigpen
et al.”” allowing for special considerations specific to
SCR rehabilitation. It is important to remember the
SCR procedure is indicated for massive, irreparable
rotator cuff tears in select patients with a function-
ing deltoid and at least a partially functioning sub-
scapularis and that not all rotator cuff musculature is
repaired with this procedure. Moreover, the patient
who has undergone SCR may not meet the criteria
for rehabilitation progression at the same rate as a
patient who has undergone a rotator cuff repair.

Most candidates for SCR present pre-surgically with
a retracted, full thickness tear of the supraspinatus
and a partial- to full-thickness tear of the infraspi-
natus and teres minor. Emphasis should be placed
on muscle activation of the deltoid, specifically the
middle and posterior fibers, along with on regain-
ing as much external rotation function as possible.
The external rotators of the glenohumeral joint
may be difficult to activate initially, and activation
is dependent upon the amount and tissue integrity
of the retracted infraspinatus/teres minor surgically
attached to the superior capsule graft. Along with the
superior capsule graft, the deltoid and internal and

external rotation musculature make up the primary
force couples about the glenohumeral joint.?® Force
couples result in rotational movement; the balance
of muscular forces creates dynamic stabilization of
the glenohumeral joint through humeral head com-
pression.”® The graft will prevent superior migration
of the humeral head during active elevation of the
glenohumeral joint. The deltoid and internal/exter-
nal rotation musculature provide the force couple
to approximate the humeral head in the glenoid
throughout active and resisted range of motion.

Pain-free glenohumeral PROM is initiated in the
supine position prior to beginning active assisted
range of motion (AAROM), which typically com-
mences during the seventh post-operative week
if PROM is progressing appropriately and pain is
properly managed. Generally, AAROM is initiated
in positions that place less gravitational demand on
the musculature, such as supine, prone or side-lying
positions, and can be progressed to seated or stand-
ing positions as tolerated. PROM and AAROM exer-
cises should focus on planes of glenohumeral motion
including forward elevation, scaption, and internal
and external rotation. Supine AAROM forward ele-
vation to 90° and external rotation are initiated uti-
lizing a dowel or the contralateral upper extremity
for assistance. Based on the authors’ experience, a
slideboard can also be utilized in the supine (Figure
1), side-lying, or prone (Figure 2) positions in order
to facilitate deltoid activation with scaption and for-
ward elevation movements. Open chain propriocep-
tion, pendulums (i.e. Codman’s exercise) and gentle
aquatic therapy can also be initiated at this time in
accordance with patient comfort. Emphasis should
be placed on maintaining scapular control with all
AAROM and AROM therapeutic exercises.

Scapular and glenohumeral isometrics, as well as
initial proprioceptive therapeutic exercises, should
be incorporated into treatment at this time as the
patient is just beginning to re-learn muscle acti-
vation patterns associated with movement of the
glenohumeral joint. Sub-maximal glenohumeral iso-
metrics should include the deltoid, subscapularis,
infraspinatus, teres minor, triceps and biceps. Iso-
metrics are initiated in a supine, neutral scaption
position and can be progressed to varying degrees of
abduction, forward elevation, and external rotation.
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Biofeedback may be useful with isometrics in order
to facilitate neuromuscular re-education of the exter-
nal rotators. Scapular isometrics are progressed from
initial activation in Phase 1 to side-lying or prone
positions and should focus on retraction, protrac-
tion, depression and elevation from a neutral scapu-
lar position. These exercises should begin without
resistance before progressing to the application of
manual resistance, which provides effective biofeed-
back regarding scapular proprioception. Progres-
sion of scapular isometrics in a side-lying or prone
position can be performed with the upper extremity
supported in various degrees of external rotation or
scaption.

When the patient exhibits effective isometric mus-
cle contraction as well as fair muscle activation with
AAROM therapeutic exercises with pain managed
effectively, AROM is then initiated. AROM is typi-

cally incorporated into treatment one to two weeks
after the initiation of PROM, per proper progres-
sion of PROM/AAROM and adequate pain control.
PROM and AAROM should be incorporated into
physical therapy sessions as needed in conjunction
with AROM in order to restore functional range of
motion. Sling use is also discontinued at this time
via a gradual progressive weaning process, and
patients can begin utilizing the upper extremity
with light activities of daily living, typically at and
below waist level. AROM is generally initiated in
a supine position. Modifications may be necessary
based on each individual’s progression at this point
in their rehabilitation, and side-lying (Figures 3 and
4) and prone (Figure 5) positions may be utilized
prior to progression to standing and seated positions
as neuromuscular control and endurance improves.
The following exercises have been indicated in the
literature to produce the highest electromyographic

Figure 4. Slideboard-assisted forward elevation in the scapular plane.
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Figure 5. Sidelying abduction.

(EMG) activity of the rotator cuff musculature with-
out compensation of larger muscle groups. These
exercises may require modification based on each
patient’s ability to recruit the proper musculature
following SCR. Biofeedback can be a beneficial tool
to improve functional neuromuscular re-education
of the rotator cuff, deltoid, and periscapular muscu-
lature in this phase of rehabilitation.

Regarding external rotation of the glenohumeral
joint, side-lying external rotation and prone external
rotation abduction exercises have been documented
to provide the highest EMG activation of the infra-
spinatus.?*** Side-lying external rotation with a towel
roll in the axilla should be trialed first, as prone exter-
nal rotation abduction exercises may place excessive
tensile load on the repaired tissue due to insufficient
muscular strength to perform these exercises effec-
tively. The towel roll places the glenohumeral joint
in the scapular plane, which facilitates an adduc-
tion moment upon the glenohumeral joint, thereby
reducing capsular stress, improving scapular stability
and increasing EMG activity of the targeted muscula-
ture.?®* Initially, patients will lack sufficient strength
to move through the available range of motion. The
physical therapist can begin with manual placement
of'the glenohumeral joint in various degrees of exter-
nal rotation and have the patient perform isometric
holds. Alternatively, gentle rhythmic stabilization

may also be utilized. The glenohumeral joint can
also be placed at the end range of available exter-
nal rotation following isometric holds allowing the
patient to perform the eccentric portion of the exer-
cise by returning the arm to neutral. Active external
rotation can also be performed in a seated position
utilizing a slideboard for assistance as needed. Keep
in mind the potential limited range of motion with
this movement based on each patient’s pre-surgical
level of function, the availability and integrity of sal-
vageable external rotator cuff tissue.

The subscapularis and pectoralis musculature work
in concert with the external rotation musculature to
establish the internal/external rotator force couple
that functions in concert with the deltoid. Subscapu-
laris activation is initially facilitated with isometrics
and external rotation exercises. Alizadehkhaiyat et
al. reported increased EMG activity of the subscap-
ularis with prone external rotation and horizontal
abduction exercises.** Deltoid function is imperative
following SCR to restore the force couples about the
glenohumeral joint. Initially, the deltoid should be
activated utilizing multi-angle submaximal isomet-
rics prior to progressing to isotonics. It is beneficial
to begin deltoid isotonics with the patient in a side-
lying (Figures 3 and 4) or supine (Figure 1) position.
Patients can begin in a side-lying position to perform
glenohumeral abduction in the coronal plane of the
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body (Figure 3), as well as horizontal abduction in the
transverse plane (Figures 4 and 5). Assisted scaption
exercises performed on a slideboard with the patient
prone (Figure 2) or supine (Figure 1) are beneficial
to facilitate deltoid function in a functional position
without excess gravitational resistance prior to pro-
gressing to seated or standing scaption exercises.

The prone full-can exercise has been proven to gen-
erate good electromyographic activity of the poste-
rior deltoid and the lower trapezius.* * This exercise
may need to be performed with slideboard assistance
prior to performing it unassisted in a prone position,
with the final progression to an upright position.
Another option to promote functional re-training
of the deltoid is the patient performing a press to
90° of glenohumeral forward elevation in a supine
position (Figure 6), and subsequently progressing
to an incline press. The aforementioned exercises
facilitate concentric and eccentric muscular endur-
ance of the posterior, middle, and anterior portions
of the deltoid. Isotonic external rotation exercises of
the glenohumeral joint, as described above, also pro-
mote activation of the posterior deltoid.

The serratus anterior, which protracts the scapula,
plays a crucial role in establishing normal scapulo-

humeral rhythm and is an integral component of
establishing glenohumeral motion above 90°. Serra-
tus anterior isotonics can be performed initially in
a supine or prone position with the glenohumeral
joint at 90° of forward elevation while performing
the serratus “plus” exercise to protract the scapula
while maintaining a static glenohumeral position.
Emphasis is placed on proper protraction and retrac-
tion to the neutral position of the scapula at 90°,
progressing to scapular protraction at various angles
of forward elevation and/or scaption in conjunc-
tion with the progression to upright positions while
promoting neuromuscular control of the glenohu-
meral joint. Open chain scapular exercise is empha-
sized during this phase of rehabilitation in order to
establish proper scapulothoracic force couples and
improve neuromuscular endurance with AROM
activities. Closed chain scapular exercise is initi-
ated during Phase III of the rehabilitation process
in order to allow sufficient time to develop proper
dynamic stability prior to the initiation of compres-
sive forces on the glenohumeral joint.

Establishing scapular stability is imperative to nor-
malize scapulohumeral rhythm to promote optimal
function following SCR. Scapular control is initi-
ated in Phase I and is progressed during Phase II by

Figure 6. Horizontal abduction.
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emphasizing proper scapular position, neuromuscu-
lar control, and endurance of the serratus anterior,
rhomboids, and middle and lower trapezius muscles
throughout all AROM exercises while reducing upper
trapezius compensation patterns. It is important
to establish normal scapulohumeral rhythm with
AROM prior to the initiation of resisted ROM in order
to promote proper muscle activation and to reduce
compensation patterns. Manual therapy techniques
can also be utilized throughout this phase as indi-
cated, keeping in mind the repaired tissues and heal-
ing timelines. Manual techniques include but are not
limited to soft tissue mobilization, joint mobilizations,
contract/relax techniques and low load, long duration
stretching. These techniques should be appropriately
selected to improve mobility and/or decrease pain.

This phase of rehabilitation can potentially require
a significant amount of time to properly retrain the
remaining rotator cuff musculature, deltoid, and
periscapular musculature to function in concert
with the superior capsule graft. The level of function
exhibited by each patient prior to surgery should be
taken into consideration. Massive, chronic rotator
cuff tears generally take an extended duration of
time to rehabilitate, regardless of the type of surgical
intervention performed.

Phase III - Muscular Strength

The muscular strength phase is generally intro-
duced at 10-12 weeks postoperatively and consists of
progressive resisted ROM and the initiation of closed
chain exercises. The rehabilitation goals of phase I11

include advancement of strength and restoration of
functional ROM, progressing to higher level func-
tional activities.

Strengthening should be initiated with light resis-
tance bands and/or light dumbbell isotonics, and
the initiation of closed chain stabilization exercises
should incorporate light weights or resistance and
have a functional basis. All resisted exercises should
be performed with the underlying goal of improving
functional ROM and strength, while ensuring normal
scapulohumeral rhythm is maintained.

Resistance is initially applied with the addition of
light dumbbells or light resistance bands to the non-
resisted isotonic exercises previously described in
Phase II. Resistance band exercises, which provide
concentric and eccentric components, can be incor-
porated below shoulder level in the scapular plane
at this time. Patients may not be able to perform full
active motion initially with the addition of resistance;
therefore, initial band strengthening may consist of
isometric holds or require modified positions for opti-
mal muscle activation without compensation. The
internal and external rotators of the glenohumeral
joint are commonly strengthened in a standing posi-
tion with a towel roll under the arm to place the gleno-
humeral joint in a neutral scaption position. Forward
punches to 90° of glenohumeral forward elevation
with a “plus” are utilized to promote strengthening of
the serratus anterior and for functional strength above
waist level (Figures 7 and 8). These may need to be
initiated in a seated assisted position prior to transi-

Figure 7. Prone extension with external votation.
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Figure 8. Forward elevation with resistance band to facilitate external rotation.

Figure 9. Seated, assisted forward elevation with external rotation resistance.

tion to standing. Resisted rows are also commenced
at this time, beginning first in a prone position with
light dumbbells prior to transitioning to standing posi-
tion with resistance bands. Resisted biceps and triceps
exercises can also be incorporated at this time with
either light dumbbell or band resistance, progressing
as appropriate. Resisted exercises can be progressed to
shoulder height and above as tolerated by the patient.
It is imperative to emphasize proper scapular position
in order to maintain proper glenohumeral kinematics
with the addition of the resisted load.

Proprioceptive exercises are also progressed within
this phase with the addition of'a TheraBand™ FlexBar®
(Performance Health, Akron, OH, USA), resistance
band, or manual perturbations in various functional
positions beginning below shoulder height in the scap-
ular plane, progressing to shoulder height as appro-
priate. Initial closed kinetic chain exercises are also
initiated to improve neuromuscular control, muscu-
lar strength and proprioception of the glenohumeral
joint. Closed chain exercises are typically initiated in a
low load position while standing with hands on a wall,

The International Journal of Sports Physical Therapy | Volume 12, Number 3 | June 2017 | Page 490




START

Figure 10. Single-arm assisted forward elevation with serratus assisted plus.

progressing to a declined or quadruped position. Plank
positions on the floor may be too demanding at this
time secondary to strength deficits for patients who
have undergone SCR. Initial closed chain activities
consist of weight shifts, scapular protraction/retraction
“plus,” static holds with and without manual perturba-
tions, double arm to single arm support, and shallow
push-ups if appropriate. It is important to consider the
functional deficits of each patient when prescribing
specific exercises, ensuring they are appropriate for
and relate to established functional goals.

This is typically the final phase of rehab prior to
discharge from physical therapy depending on
each patient’s functional requirements for daily
activities, work and recreational activities. Physi-
cal therapists should expect to spend an extended
duration of time in this phase of rehabilitation for
patients who have undergone SCR as compared to
those who have undergone massive rotator cuff
repair. Patients who do not require high levels of
overhead function and exhibit sufficient strength
may begin to return to full daily activities and rec-
reational activities below shoulder level. Patients
whose activities demand a higher level of function
from the shoulder, including repetitive or overhead
activities, may find themselves limited initially as
preliminary outcome studies following SCR indi-
cate functional improvements up to two years
postoperatively.'?

Phase IV - Advanced Strength and Return to
Activity

This phase of rehabilitation typically consists of
overhead strengthening, advanced closed chain, pro-
prioceptive and plyometric exercises. Based on the
functional status and strength achieved at this point
post-operatively, patients may or may not be appro-
priate for this phase of rehabilitation. The physical
therapist should focus on specific functional require-
ments based on strength deficits.

As patients continue to build strength, treatment
should focus on progressing endurance with high-
exertion daily activities as well as work and recre-
ational activities at or below shoulder height. It
may be challenging for patients who undergo SCR
to return to work activities requiring heavy lifting
or repetitive overhead lifting as they may not dem-
onstrate sufficient strength to support these types
of activities. Return to higher level overhead sports
may also prove difficult, and patients may not be
able to achieve sufficient muscular power required
for these types of activities. Physical therapists and
patients can instead focus on recreational activities
performed at or below shoulder height, including
but not limited to cycling, shooting and golfing.

CONCLUSION
This clinical commentary describes a rehabilitation
protocol following superior capsule reconstruction.
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Post-operative rehabilitation begins with close com-
munication between the surgeon, the patient, and
the physical therapy team. A review of surgical find-
ings is mandatory to establish rehabilitation guide-
lines. Once post-operative restrictions have been
established, a rehabilitation protocol is customized
based on surgical findings and patient goals. The
standard protocol is characterized by four phases
and starts with restrictions on movement lasting six
weeks. The aim is to minimize stress placed on the
implanted graft to facilitate early graft-to-bone heal-
ing. Afterwards, Phase II starts with restoring pas-
sive and active range of motion, managing pain, and
improving endurance of the rotator cuff. Phase III
consists of advancement of strength and functional
restoration of ROM followed by Phase IV consisting of
overhead strengthening, advanced closed chain, pro-
prioceptive and plyometric exercises, as appropriate.
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