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Abstract: Anterior shoulder stabilization has become the treatment of choice for athletes after anterior
glenohumeral dislocation. Rehabilitation after surgical stabilization plays a vital role in returning the athlete
to their desired sports participation level. Historically, rehabilitation, progression, and return to sport
clearance after anterior stabilization surgery has been based on tissue healing and elapsed time from surgery.
In general, good to excellent functional results have been achieved with this approach and a large proportion
of athletes are able to return to sports, with low recurrence rates. However, substantally fewer are able to
return to preinjury levels of sports participation; inadequate assessment and thus management of risk factors
may be a potential cause. Rehabilitation guidelines and evidence provide only scant information for the
clinician when assessing an athlete’s preparedness to return to sports. Additionally, the unique demands of
each sport and non-modifiable factors create an additional layer of complexity in return to sport decision
making. In this review article, rehabilitation guidelines after anterior shoulder stabilization, examination of
factors utilized to determine return to sports preparedness, and clinical tests and measures that may be used
during decision making are discussed. The importance of matching rehabilitation interventions based on
the goals of each stage and criterion based progressions are emphasized. Establishment of the fundamental
motion, strength, and stabilization is paramount before entering into return to sport preparation and testing.
Once the athlete is nearing return to sport, appropriate tests and measures must should be performed to
replicate the demands commonly placed on the shoulder during sports. Based on the available evidence and
the unique functional requirements of each sport, it is recommended that a battery of tests and measures are

utilized to assess multiple aspects of sports participation.
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Introduction athletes who actively participate in sports (2). Rehabilitation

. . . of the athlete after anterior stabilization surgery plays an
Anterior glenohumeral dislocations are a common sery play

occurrence in competitive sports and are frequently important role in the ultimate outcome of successfully

encountered in treating an athletic population. Anterior returning to sports participation. Initially, rehabilitation

shoulder stabilization surgery has been shown to reduce
subsequent instability compared to conservative intervention
alone (1) , and appears to be the preferred method to treat

© Annals of Joint. All rights reserved.

20j.amegroups.com

after shoulder stabilization surgery aims to restore
motion, strength, and basic function, while protecting the

surgical procedure. However, as the athlete progresses,
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rehabilitation must prepare the shoulder for the large
amount of mobility and forces required for overhead sports
and/or the extreme loading that occurs with contact and
collision sports, all while maintaining stability. Due to the
physical and psychological demands associated with the
performance of more advanced tasks, the complexity of
clinical decision-making increases as the athlete progresses
towards return to sports. Contributing to the difficulty of
late stage rehabilitation, after anterior stabilization surgery,
is a paucity of evidence and standardization to assist the
clinician in determining the readiness for return to sports (3).
The purpose of this article is to identify and review issues
surrounding rehabilitation and return to play for athletes
after an anterior shoulder stabilization. An examination of
return to sports rates, recurrence of instabilities, general
rehabilitation guidelines, with emphasis on late stage
rehabilitation, assessment methods, and determination of
readiness to return to sports will be presented. The article
will look to identify methods to address the complex needs
of the athlete and to provide the clinician with approaches
to more objectively determine when an athlete should
return to sports.

Return to sports rate

Anterior shoulder stabilization surgery typically results
in good to excellent functional outcome scores (4), and
return to sport rates that range from 56% (5) to 100% (6-8)
(Table 1). The generally high return to sport rates suggest
that surgical stabilization typically yields good results in
an active population (17). However, a large amount of the
information regarding return to sport rates is retrospective
in nature, increasing the potential for bias, and does not
quantify the level at which the athletes returns to sport.
When successful return to sports is defined as achievement
of preinjury levels of participation, the rate is markedly
lower, ranging from 50% (12) to 80% (11) and most
frequently being around 65% (5,6,9,13,18). Up to 11-22%
of patients return to a lower level or change sports after the
surgical stabilization (6,9,13,17). The level of post-surgery
sports participation has been shown to vary depending on
the sport (11) with overhead athletes requiring a longer time
for rehabilitation and an overall lower return to preinjury
sport status than collision athletes. These outcomes
suggest that factors beyond physical limitations, such as
the demands of the sport, fear of re-injury, and competing
interests likely also affect the rate of return to sports (4).
Given this information, recognition of and strategies to
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address sport specific demands and psychological factors
should be considered in addition to the restoration of
physical impairments following anterior stabilization (4).

Recurrence rate

Fear of re-injury and kinesiophobia have been reported
to be barriers for athletes in returning to preinjury levels
of sports participation (4). Review of the literature reveals
that roughly 5-10% overall, and as high as 17%, of
athletes experience further instability episodes following
arthroscopic anterior stabilization surgery (5,8-15,17,18)
(Table 1). As with return to sports rates, recurrence appears
to have an association with the sport participated in, with
collision sports generally resulting in higher rates (8). Given
the lack of osseus congruency and inherent instability of the
glenohumeral joint, some recurrence is not unexpected and
emphasizes the need for proper rehabilitation to maximize
the dynamic stabilizing features of the joint and utilization
of useful decision-making tools to determine readiness to
return to sport.

Consensus statement: global overview

The American Society of Shoulder and Elbow Therapists
developed a consensus rehabilitation guideline for after
arthroscopic anterior capsulolabral repair (19). Important
conclusions of the review included the principle of
gradual application of controlled stress to the healing
repair through understanding the surgical procedure, the
anatomical structures that must be protected and for how
long, appropriate techniques to impart varying levels of
stress, and management of the initial immobilization period
and progression of range of motion (ROM) (19). The
consensus guidelines provide a comprehensive review of
the various phases of rehabilitation and stresses the need
for sport-specific programs when working with athletes
(19,20). However, the available evidence, and thus the
guidelines, are less clear for the later stages of rehabilitation
and determination of return to sports. The guidelines
recommend that all return to sports/sport activity decisions
should be made between the surgeon and patient and
should not occur until specified milestones are met (19).
The absence of any symptoms, appropriate ROM, strength,
neuromuscular control, endurance, and power needed for
the specific sport are the milestones for return to sport
consideration (19). What is less apparent and where there
is a lack of evidence is in the specifics of such milestones.
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Table 1 Surgical shoulder stabilization, return to sports, and recurrence information
Authors Repair types Return to sports Criteria for RTS Recurrence
rate (%)
Pavlik et al., Open Bankart 88% (66% same level, 22%  Close to full ROM 8.5
1996 (9 | level ) .
©) ower level) Side-equivalent muscular power
Negative apprehension sign
Mishra et al., Arthroscopic Bankart 90.5% to preinjury sport Greater than or equal to 17 weeks 7
2001 (10) post-operative
Ide et al., 2004 (11)  Arthroscopic Bankart 80% same level (68% for 4 to 6 months 7
overhead athletes, 90% for
non-overhead athletes)
Mazzocca et al., Arthroscopic 100% overall 6 months 15 (collision
2005 (8) stabilization athletes)
Garofalo et al., Arthroscopic repair 80% (50% preinjury level) 19-24 weeks 5
2005 (12) Abduction and external rotation
strength symmetrical
24 weeks for full contact sports
Hayashida et al., Arthroscopic Bankart Contact sports athletes: 6 months 6.4
2006 (13) 58% preinjury level, 17%
lower level, 25% could not
return
Castagna et al., Arthroscopic Bankart 71% same sport, same Sports allowed at 4-5 months 16
2010 (14) level
Ee et al., 2011 (15) Arthroscopic Bankart 75% to previous sport, 25%  Sports activities allowed at 3 months 7.6
| t ret
could not return Contact sports at 4 months
Boileau et al., Neer modification of 56% same sport, same Sports allowed at 6 months 11
2012 (16) open Bankart level
Ozturk et al., Arthroscopic 87% overall, 75.5% Normal, pain-free ROM 13.2
2013 (17 tabilizati injury level, 11.3% t
013(17) stabilization preinjury eV(.a., 3% to Strength and function equal to
less competitive level .
contralateral side
6 months
Hart et al., Various procedures 100% to full participation Achieved pre-operative strength 0 (short-term
2015 (7) follow-up)

Beranger et al.,
2016 (6)

Alentorn-Geli
etal., 2016 (18)

Bristow-Latarjet

Arthroscopic repair

100% (63.8% same level)

86% returned to soccer
(73% of them to preinjury
level, 63% of entire sample
same level)

Rotator cuff strength 90%
symmetrical isokinetically

Proprioception equal bilaterally
Sports allowed after 4-5 months Not reported
Average rehab period 6.3 months

Complete, pain-free ROM 10.5

80% strength of contralateral side

RTS, return to sports; ROM, range of motion.
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Specifics, such as what constitutes sufficient strength, how
to measure dynamic neuromuscular control and endurance,
or how to assess willingness/confidence in the post-
operative shoulder, remain less obvious and do not allow the
clinician to make evidence based decisions regarding return
to sport.

Post-operative phases of rehabilitation after
anterior stabilization surgery

Phase I

"Traditionally, rehabilitation and progression after anterior
stabilization surgery has been heavily dependent on time
frames. However, it is recommended that the clinician
utilize objective criteria, in addition to time from surgery,
to make decisions on entry into each phase (19). The
initial rehabilitation phase is dependent on tissue healing,
begins immediately after surgery, and extends through the
first 6 weeks (19). Protection of the surgical repair and
achievement of protected ROM is the primary goal of this
phase (19). Patient education to not disrupt the surgical
repair and delivery of controlled forces are integral during
the first 6 post-operative weeks (19). The inflammation
and repair phases for healing vascularized tissue can take
up to 60 days, with full maturation of collagen taking as
long as 360 days (21). The inflammatory (days 1-3) and
proliferation (days 3-20) phases should incorporate minimal
stress to allow the fibroblasts to synthesize a collagenous
scar (21). Moderate stresses can then be applied, from days
21 onward, to promote tissue remodeling and maturation.
Clinicians should apply stress via defined, protected
ROM, controlled submaximal tissue loading, and dynamic
stabilization (19). The proper magnitude and timing of
application of the force is imperative to promote safe
restoration of ROM and mobility without overstressing the
capsule and repair. External rotation (ER) to 30° with the
arm at the side has been shown to be safe to complete (22).
If ROM exceeds the post-operative goals, then further ROM
exercises should be held until the next phase. At no point,
should ROM be forceful or proceed beyond the available
limits of motion, ceasing at the ranges contraindicated after
surgery, limiting the stretch that occurs (19). Supplemental
activities include scapular exercises, active ROM of
uninvolved joints of the upper extremity, and submaximal
isometrics with the arm adducted to the side in neutral
rotation (19). With all activities, the clinician needs to stay
mindful and fully educate the patient that the first priority
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of this phase is protection of the surgical site and healing of
the involved tissues.

Phase I1

When a patient has reached weeks 6 through 12, they
are considered to be in the second phase of rehabilitation
following surgical stabilization of the shoulder. This phase
emphasizes a gradual increase in ROM, submaximal tissue
loading, and dynamic stabilization. The goal by the end
of the 12th week is to have full ROM, with the exception
of end-range ER at 90° abduction (19), which patients are
educated to avoid as well as heavy lifting, and strengthening
in provocative positions. Rehabilitation will continue
with a staged approach to gaining ROM and rotator cuff
and scapular strengthening/control exercises to promote
dynamic stability will be initiated (19). Steady increases in
the muscular demand required to perform strengthening
and neuromuscular control activities is required and can
be judged by quality of the movement and the presence or
absence of symptoms. Performance of such activities should
occur throughout the available ROM and include exercises
to address strength and endurance limitations. Gentle
manual therapy techniques may be utilized to address
capsular and extracapsular restrictions at the glenohumeral
and scapulothoracic joints as well as therapeutic exercises
for strengthening of the periscapular musculature and
rotator cuff. Any flexibility deficits, such as pectoralis minor,
or posterior capsular restrictions should be addressed.
Strengthening exercises may be gradually progressed to
overhead positions, should include isolated and complex
movement patterns, and be progressed via resistance and/
or speed. Emphasis is placed on neuromuscular control
and maintaining centralization of the humeral head on the
glenoid. Progression should occur only if the patient is
maintaining adequate form without compensation and in

the absence of symptoms.

Phase II1

The third phase of rehabilitation after anterior shoulder
stabilization generally occurs between weeks 12 and
24 post-operatively. During this phase, the primary
focus of rehabilitation is on normalizing strength and
neuromuscular control, developing power required for
higher level activities, and achieving dynamic stability of the
glenohumeral joint (19). As with the previous two phases,
the application of stress to the capsulolabral structures
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must be gradual and consistent surveillance of the patient’s
tolerance is required. However, a clear, evidence based
time-frame for the initiation of higher level activities
after surgical stabilization has yet to be established (16).
Allowing at least 12 weeks to pass from surgery appears
to be the minimum requirement (21), but more specific
guidance does not currently exist. An individualized
approach needs to be taken to achieve the goal of this phase
of rehabilitation, which is the full and complete return to
the patient’s desired activities (19). Due to the specificity
of demands placed on the shoulder during different sports,
a sport specific approach is required to ready the athlete
to return to competition (20). For example, overhead
athletes will need to achieve functional amounts of ER in
90° abduction, a recommended strength ratio of external
to internal rotation (IR) of at least 65% (23), and muscular
endurance for the repetitive nature of throwing. Collision
athletes will need to achieve strength, power, and stability
to sustain impact loading of the glenohumeral joint. Highly
specific rehabilitation plans will address these needs through
exercise selection, rate and intensity of application, and
ultimately place them in the context of the sport. Typically,
athletes can expect to return to competition approximately
4-6 months after surgery (5,6,11,14,15,17), though contact
and overhead sports may require more time (9,12).

Return to play criteria

As stated in the consensus guidelines presented by the
American Society of Shoulder and Elbow Therapists (19),
return to sporting activity should not occur until specific
milestones are achieved. Gaunt ez 4/. (19) recommended that
the athlete should be free of symptoms, have appropriate
ROM, strength, neuromuscular control, endurance, and
power, and be cleared by the surgeon for return to sports.
Pavlik ez al. (9) permitted athletes to return to full sports
participation after they achieved nearly full ROM, side-
equivalent muscle power, and a negative apprehension sign.
Alentorn-Geli ez al. (18) cleared professional soccer players
to return to sports when they achieved complete, painfree
ROM and at least 80% strength of the contralateral side.
Additional studies have utilized symmetry with abduction
and ER strength (12), rotator cuff strength with 90%
limb symmetry and equal proprioception bilaterally (7),
and normal, pain-free ROM with symmetrical strength
and function (17). However, far more studies do not
state explicit criteria for determining readiness to return
sport, instead reporting that the decision was time-based
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(5,6,10,11,13-15). Criteria utilized to return to sports in
various studies is presented in Table 1.

As mentioned earlier, utilizing such criteria to determine
readiness to return to sports has worked fairly well as
evidenced by the rates of returning to pre-injury levels of
participation (5,6,9,13,18) and the generally low recurrence
rate (5,8-15,17,18). However, we believe that further
refinement of return to play criteria is needed. Establishing
valid, reliable, and evidence-based tests and measures that
are sport/task specific to utilize as screening mechanisms
may potentially enhance the return to preinjury level
rates and further decrease the recurrence rates. Specific
assessment methods will be summarized below. Return
to play criteria should be specific for the type of sports
played as well as the demands that will be placed upon the
shoulder. Future research also should focus on determining
the percentage of those returning to preinjury levels,
without recurrence, when more detailed return to play
criteria are applied.

Assessment methods

Much of the difficulty that surrounds rehabilitation and
return to play after anterior stabilization is in determining
readiness to advance through the phases of recovery and in
determining when to allow return to sports participation.
Various assessment methods have been developed and
tested. A review of methods to assess ROM, strength,
and function is provided and may be incorporated into
determining readiness to return to sports participation.

ROM

ROM following an anterior instability stabilization
procedure is an emphasis of treatment from the first
postoperative session until it is restored to meet the needs
of the patient. In communication with the surgeon, the
physical therapist will ensure gradual, weekly increase in
ROM taking care to ensure not to exceed any postoperative
restrictions while also avoiding adhesive capsulitis. At the
completion of the rehabilitation process, the expectation is
for the patient to have symmetric ROM as well as what is
required for their daily and physical activities. In the case
of the overhead athlete, their sport may require increased
ER at 90° elevation. The excessive ER can lead to decreased
IR and an assessment of total arc of motion, ER and IR at
90° elevation, is required to determine if the athlete has a
pathologic glenohumeral IR deficit (GIRD) (24). A decrease
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Table 2 Strengths of various return to sports tests and measures

Test or measure Strengths
Strength—hand held Objective
dynamometry Reliable

Concurrent validation with

isokinetic
Strength —isokinetic Objective
dynamometry Reliable
Strength & fatigue— Objective
posterior shoulder Reliable

endurance test
Easily performed

Functional testing—Closed
Kinetic Chain Upper
Extremity Test

Objective
Reliable

Values available for different
populations

Predictive ability

Functional testing—Y Reliable

Balance test
Indifferent to gender or upper

extremity dominance

Average score available

Functional testing—one-
arm hop test

Sport specific for collision and
contact sports

Established normative values

Functional testing—
modified pull- and push-up
test

Established ratio of performance
in healthy individuals

in IR up to 20° can be normal in overhead athletes if their
total arc of motion is symmetric bilaterally. If the athlete
presents with up to a 20° IR deficit and with greater than a 5°
loss of total ROM, they are considered to have pathologic
GIRD and are at risk for shoulder injury and disability (24).
Education to the patient emphasizes the need to not exceed
ROM limits early post-operatively, to achieve the amount
of motion required for their sport during the later stages of
rehabilitation, and to maintain ROM after the completion
of the rehabilitation process.

Strength

Restoring dynamic stability is one of the main rehabilitation
goals for this patient population. The rehabilitation specialist
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will need to assess the rotational strength of the involved to
uninvolved extremities as well as assess the involved ER to
IR (ER/IR) strength ratio. A ratio of 66% ER to IR strength
was found to be normal in subjects (25) and therefore should
be the goal of rehabilitation. A 10% increase in the ER/IR
ratio has been recommended in individuals with anterior
glenohumeral instability to produce a posterior-dominant
shoulder for dynamic stabilization (26) and therefore an
ER/IR ratio goal of 65-75% may be more appropriate.

Methods to assess upper extremity strength can include
manual resistance applied in an against-gravity position,
measurement of isometric force/torque with a hand-held
dynamometer or isokinetic dynamometry (ZTable 2). While it
is easy to complete in a clinical setting, the disadvantage to
relying on manual muscle testing in the upper extremity is
a lack of objective data and the possibility of overestimating
limb symmetry. Ellenbecker (27) compared individuals
with symmetric manual muscle testing to isokinetic testing
and found up to 15% and 28% differences in ER and IR,
respectively.

Hand held dynamometry (HHD) provides an objective,
reliable measure for isometric strength testing. Use of HHD
has been shown to have excellent reliability for assessing
rotational shoulder strength in multiple positions (28). The
use of HHD for strength assessments has revealed no
significant differences between dominant and non-dominant
limbs for ER at varying angles of abduction (29). However,
side to side differences in IR do exist, with the dominant
limb exhibiting greater strength than the nondominant
limb (29). Using HHD to measure strength of the shoulder
rotators has been shown to correlate well with the results
of isokinetic testing (30). Additionally, HHD does exhibit
reliability and concurrent validity with high correlations to
isokinetic testing (31). Given these results, when assessing
readiness to return an athlete to sports, the clinician can
expect the results obtained from HHD can be similar to
formal isokinetic testing.

Isokinetic dynamometry allows an assessment of
ER/IR strength while controlling for position, ROM,
speed, rotational forces and translational stresses (27).
It provides an objective value for the agonist-antagonist
ratio and has good reliability in assessing the ER/IR peak
torque (32). It is important to assess as individuals with
glenohumeral joint instability have demonstrated alterations
in their ER/IR ratio (33), decreased rotational strength in
those with anterior instability (34), and deficits in rotational
strength that can remain up to 16 months after arthroscopic
labral repair (35). As stated above, the goal is to achieve
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an ER/IR ratio of 65-75% however, there are also sport
specific values in the literature. Their results provide
insight into specific athletic populations, that include but
are not limited to, tennis (36), baseball (37), swimmers (38),
volleyball (39), and climbers (40).

An athlete’s rate of fatigue is an important return to
sports consideration. Therefore, a method of fatigue testing
is valuable to the clinician in later stages of rehabilitation.
A variety of tests have been described to determine relative
fatigue of the shoulder girdle. The Posterior Shoulder
Endurance Test (PSET) (41) utilizes 2% of the performer’s
body weight as resistance while prone horizontal abduction
is performed at a cadence of 30 beats per minute. The test
is reported to have excellent test-retest reliability [intraclass
correlation coefficient (ICC) =0.85], though this test has
been described in a healthy cohort only (41). Similarly,
another study (42) described fatigue testing with scaption,
prone horizontal abduction at 100° and standing cable
press with 5%, 3%, and 30% body weight, respectively.
Prone horizontal abduction at 100° was then found to be
correlated to sustaining a shoulder injury in a cohort of

football players (42).

Functional testing

Patient readiness to return to sport determined by
objective measures of strength and ROM may not capture
the patient’s ability to move effectively, efficiently and
confidently. Literature has suggested several functional
tests, specific to the shoulder that can be utilized to
determine readiness to return to sport or discern when
more rehabilitation is required (7able 2). Functional tests
should be representative of the sport the athlete is returning
to, with consideration for movement replication and energy
system used (anaerobic vs aerobic).

The Closed Kinetic Chain Upper Extremity Stability
(CKCUES) (43,44) test can assess an athlete’s confidence
in the shoulder as well as relate to participation in contact
sports. The athlete is in a push-up, or modified push-
up position for females, and instructed to move one hand
from the floor to the contralateral hand, that is 36 inches
apart, and then back to its starting position. This motion
is repeated for 15 seconds, testing the ability of the athlete
to rapidly move their hand back and forth and their
confidence in a three-point stance. Performance of the test
is repeated 3 times with 45-second breaks and the scores
are averaged. Test-retest reliability demonstrates excellent

reliability (ICC =0.92) (44). The CKCUES test appears in
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the literature more frequently than other tests and has been
described specifically in baseball (45), football (42), and in
those with subacromial impingement (43). Reference values
have been established for males (18.5) and females (20.5) (43)
and in baseball players (45), and scores have found to be
higher in active individuals over sedentary individuals and
those with impingement syndrome (43).

Additionally, the CKCUES test has been shown to
provide insight on injury prediction in collegiate football
players, where those who scored less than 21 touches were
18 times more likely to sustain a shoulder injury (42).

The unilateral seated shot put test has also been
suggested as a test to determine readiness for return to
sport (46). The athlete is instructed to push a 6-pound
medicine ball as far forward as they can while either long
sitting in a chair or with their knees bent to 90° while
seated on the floor (46). The patient should have their
back against a chair or doorway, to allow for unrestricted
glenohumeral extension as part of the test. Generally,
three trials are performed with a rest period between trials
ranging from 30 seconds to 2 minutes (46,47). Bilateral
comparison in a healthy population of men and women
demonstrated a 9% deficit in the nondominant shoulder vs.
the dominant shoulder (47). A minimal detectable change
of 17 (nondominant) and 18 (dominant) inches exists (47).
This provides an objective goal when testing for return to
sport.

The Y balance test incorporates both core strength and
endurance and has been found to be reliable and indifferent
to gender or upper extremity dominance (48). To perform,
the athlete assumes a push-up position, keeping the involved
extremity in contact with the floor as the athlete maximally
reaches medially, inferolaterally and superolaterally with the
contralateral extremity. The subject is given three trials for
each direction. The distance achieved during the three trials
for each direction is then averaged. This average is then
divided by the subject’s upper limb length. The average
composite reach score has been shown to be 84.5% of upper
limb length (48).

The one-arm hop test was developed in efforts to make
functional testing more sport specific to wrestling and
football (49). The athlete is required to assume a one-arm
push-up position on the floor, hop onto a 10.2-cm step and
then back to the floor for five repetitions for time. After
1 minute, the contralateral side is tested. The dominant
upper extremity has been shown to complete the test 4.4%
faster than the nondominant upper extremity, and the test
has established normative values for wrestlers and football
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players (49).

The modified pull up test has been described as a
method of functional strength assessment (47). The athlete
performs an inverted row with use of a Smith machine
with a Smith Press bar positioned just beyond arm’s reach
when supine. Support of the legs is either provided at the
heel for men, or lower leg just below the knees for women.
Patients are instructed to pull up so that the proximal arm
would be parallel to the ground and then lower until elbows
were fully extended. Patients are instructed to complete as
many repetitions as possible within 15 seconds. Three trials
are performed with a 45-second rest break. In conjunction
with the modified pull up test, patient’s may be assessed
with a modified push up test as well (47,50). Here, patients
perform a push up in standard (males) or modified (female)
position and are instructed to complete as many repetitions
as possible within 15 seconds. Three trials are performed
with a 45-second rest between tests (47). In healthy,
recreationally active individuals, the muscles responsible for
the modified push up test are 1.5-2.5 times stronger than
those responsible for the modified pull up test (47).

A review of the literature (50) in regards to 6 upper
extremity performance tests revealed the CKCUES test and
the seated shot put had moderate evidence for reliability and
construct validity for their use in functional performance
testing. The review (50) highlighted the lack of quality
research on the topic as gauged by sample size, reliability,
and construct validity.

Our recommended return to sports criteria

Given the multitude of strength assessments and functional
performance tests that exist regarding shoulder function and
the paucity of evidence on their validity and overall value, a
battery of tests is recommended to cover all aspects of sport
specificity, confidence, strength, ROM, and endurance in
efforts to appropriately assess the athlete’s ability to return
to sport.

Conclusions

Rehabilitation after surgical anterior stabilization of the
glenohumeral joint is a multi-phase process. The clinician
must adhere to tissue specific contraindications in the early
weeks after stabilization. Restoration of shoulder ROM,
rotator cuff and scapular strength and joint proprioception
and stability is paramount before turning the focus to
optimization of function in preparation for returning to
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sports. An understanding of the demands of the sport is
essential to appropriately match the rehabilitation protocol
and assessment methods to ensure readiness for retuning
to sports and increase the likelihood of the athlete retuning
to preinjury levels of participation. A battery of tests is
recommended to fully assess the athlete’s readiness to return
to sport in effort to reduce the recurrence rate and increase
the likelihood of a successful return to sports.
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