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Shoulder Instability in Adolescent Athletes
By Matthew D. Milewski, MD and Carl W. Nissen, MD

Introduction
Shoulder instability in young patients is a well-recognized spectrum of pathology from common traumatic anterior 

dislocations to recurrent multidirectional instability. In young adolescent or pediatric patients with open proximal hu-
meral physes, shoulder instability was once thought to be far less common than physeal injury but may be more common 
than once believed.1,2 Both traumatic and non-traumatic shoulder instability in young patients have been found to have a 
high rate of recurrence and appropriate treatment is paramount to reducing the risk of recurrence and facilitating young 
patients return to sports and other physical activities. 

Epidemiology
Shoulder instability is fairly common with a rate of 11.2 per 100,0003 with younger, athletic males to be most fre-

quently affected. Occurring in all ages, the peak age is seen in 18-25 year olds. Wagner and Lyne found that 4.7% of the 
shoulder dislocations in their study occurred in children with open physes.4 The classic study by Rowe in 1956 reviewing 
500 shoulder dislocations found that 20% of these dislocations occurred in patients between the ages of 10 and 20 years 
of age but only eight patients who were less than 10 years of age had dislocations.1 More recent studies have estimated 
that up to 40% of shoulder instability events may occur in patients younger than 22 years of age.2,5 More striking is the 
high rate of recurrence in young active patients often quoted to be as high as 70-100% in these patients.1,4,6 Rowe found 
the rate of recurrence in patients less than 10 years of age to be 100%, and 94% if between 10 and 20 years of age, while 
Wagner found an 80% rate of recurrence in nine patients with open proximal humeral physes. 

Writing the Exercise Prescription 
By Alisa H. Darling, MD 

Through multiple studies, the benefits of exercise are well known. Regular physical activity has been shown to reduce 
the risk of developing cancers, Type 2 diabetes, Alzheimer’s dementia, and to reduce the incidence of heart disease and 
stroke. If benefits of exercise and physical activity were available in pill form, it would likely be the highest selling medi-
cation in the U.S. 

However, despite the known benefits of exercise, physical activity levels are not regularly part of the physician visit. 
One study revealed that only a third of U.S. patients reported receiving exercise counseling at their last doctor’s visit.1 

In fact, we might not be counseling our patients due to 
our own inactivity. Another recent study showed that 40% of 
primary care doctors and medical students failed to meet the 
2008 Physical Activity Guidelines from the CDC.2 

These numbers need to be improved because exercise 
advice specifically recommended by a physician is much more 
likely to be heeded.

 
C

O
N

T
E

N
T

S Shoulder Instability in Adolescent Athletes pp. 1,3-6

Writing the Exercise Prescription pp. 1,7-8

Editor's Column p. 2



— 2  —

 

Dear SportsMed Reader:

As the summer spins by, we hope each of you has remembered to care for 
your physical and mental health appropriately. The recent heat and humidity 
should remind everyone of the effect that the environment has on athletic 
activities and performance. Without paying attention to proper hydration, rest, 
and clothing preparation, the heat could have a significant deleterious effect on 
each of us – young or old, male or female. As we head into pre-season for the fall 
sports we hope each of you will keep this in mind. 

This edition of SportsMed features two articles on exercise prescription and 
adolescent shoulder instability. Dr. Darling’s clear overview on the importance 
of “exercise as medicine” reminds each of us involved in caring for athletic 
individuals that we can help prevent injuries and improve individuals’ lives with 
thoughtful exercise prescription. Drs. Milewski and Nissen present some of their 
thoughts on the burgeoning field of shoulder issues in young athletes. As with 
other issues in the young athlete, the increased awareness on shoulder instability 
in skeletally immature individuals is bringing to light a bigger emphasis on 
identifying the underlying etiology of shoulder pains in these individuals and how 
best to get them back on the field or court.

Lastly, as most of you know, the Connecticut High School Injury Surveillance 
Program is prepared to begin next month. The SportsMed Committee is supporting 
this initiative, along with several other athletic organizations across the state, 
to gain an understanding about injuries in our student-athletes so that we 
might improve and sustain the good health of all athletes. Several schools have 
completed the preparatory steps and been trained on using the computer based 
surveillance program. We welcome other high schools to join us. Please contact 
either myself or Tom Trojian, MD through the Connecticut State Medical Society 
or directly for more information.

Sincerely,

Carl W. Nissen, MD
Chairman, Committee on the Medical Aspects of Sports
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Shoulder Instability in Adolescent Athletes  
continued from page 1

When compared to traumatic instability, the incidence and prevalence of multidirectional instability is difficult to esti-
mate. Emery and Mullaji examined 150 asymptomatic shoulders in patients between the ages of 13 and 18 and found 57% 
of boys and 48% of girls had signs of shoulder instability.7 While the incidence of multidirectional instability appears to be 
less than the incidence of traumatic anterior shoulder instability, multidirectional instability is seen more commonly in some 
specific groups such as overhead athletes especially swimmers and gymnasts.8,9

Anatomy 
The anatomy of the glenohumeral joint has been studied for many years with the understanding of the joint and liga-

mentous structures being significantly improved with the advent of shoulder arthroscopy. The capsuloligamentous complex 
includes both anterior and posterior glenohumeral ligaments each functioning to stabilize the joint with the arm working in 
different positions. Stability is further enhanced by the presence of the cartilaginous labrum along the glenoid rim. While still 
present in ligamentously lax individuals, as arthroscopy has identified, this group often has a pristine, smooth articular carti-
lage, with an ‘endless pool’ appearance of the labrum (Figure 1), and often a thin, almost translucent, shoulder capsule. 

Shoulder stability and function relies greatly on the muscles about the shoulder girdle. The rotator cuff and deltoid muscles 
are focused upon and trained specifically to improve sports performance. It is often forgotten, however, that these muscles 
also perform important function as shoulder stabilizers. The rotator cuff works perhaps primarily to center the humeral head 
within the glenoid and allow the larger muscles to function efficiently. Also often forgotten are the scapular muscles, which 

more than any other structure involved with 
the shoulder girdle, provide the foundation for 
shoulder function and stability. Our evaluation 
and care of shoulders begins and often can 
end with the scapular stabilizers.

History 
There is a wide spectrum of pathology 

with shoulder instability in younger patients 
and therefore the history and physical exam 
is paramount in understanding a particular 
young patient’s pathology and prognosis. In 
the initial evaluation of the adolescent patient 
with shoulder instability, it is important to 
understand whether there was an underlying 
joint laxity present prior to the first instability 
event, or whether the instability issue followed 
a traumatic event. These younger patients may 
only describe intense shoulder pain, a “dead 
arm” feeling, or occasionally paresthesias in 
the distal upper extremity associated with 
subluxation or dislocation events. 

Anterior shoulder instability comprises 90-
95% of shoulder instability and a good history 
can provide essential clues to the primary di-
rection of instability. Pain in the abducted and 

externally rotated position is usually indicative of anterior shoulder instability. Pain with internal rotation and pushing forward 
such as during a bench press maneuver may be indicative of posterior shoulder instability. 

The symptoms of recurrent shoulder instability in the young patient are even more vague with atraumatic instability often 
occurring during activities of daily living. However, atraumatic instability can also occur during sporting events, particularly 
during noncontact sports such as overhead serving in racquet sports, during certain swimming strokes, or during weightlifting 
activities. These patients describe occasional pain or mechanical symptoms such as “popping” in the shoulder. 

Physical Exam
Evaluation of a young, skeletally immature patient with suspected shoulder instability includes a standard trauma series of 

radiographs. The possibility of a proximal humeral physeal fracture is high and must be determined before shoulder instability 
management is undertaken. After excluding such a fracture, the physical exam for the younger patient with shoulder instabil-
ity starts with an exam of the cervical spine and scapulae. While cervical spine issues are less common in adolescent patients, 
scapular winging is not uncommon and needs to be identified when present. Our exam then evaluates range-of-motion and 
gross motor strength of each muscle about the shoulder girdle. Additionally, all young patients with suspected glenohumeral 

Figure 1: Typical diminutive labrum in patient with multi-directional instability 
as seen from posterior inferior portal.

(cont. on p. 4)
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instability should be evaluated for generalized hyperlaxity. The Beighton-Horan scale for joint hyperlaxity combines increased 
laxity at various joints including the hand, elbow, knee and trunk. (Table 1) A score equal or greater than 4 on a 9 point scale 
is considered diagnostic for hyperlaxity.

Though possible to do in many ways, the examination should be done in a manner to separate the different aspects of the 
shoulder including the scapulothoracic joint and the glenohumeral joint. We often will examine these patients in both the 
supine and seated position to help separate the site of pain and pathology. While seated the scapulothoracic joint is obviously 

more easily visualized than while supine and we 
believe it is better evaluated with regards to motion 
and strength in this position. Posterior pain when 
testing the seated patient is important to note es-
pecially in overhead athletes as this suggests either 
posterior instability or posterior labral pathology. 
A seated examination is then followed by a supine 
exam. In this position the stabilization of the 
scapula against the exam table allows the glenohu-
meral joint to be isolated as best as possible. As a 
part of the exam, several provocative maneuvers to 
test shoulder instability are utilized. These include 
the anterior apprehension test, Jobe relocation test, 
anterior and posterior load-and-shift tests, Kim’s 

posterior jerk test, hyperabduction test and the sulcus sign.10 The anterior and posterior load-and-shift tests are generally done 
with the patient supine to stabilize the scapula. 

Aside from the standard radiographs mentioned above, further evaluation is often needed. In the case of posterior insta-
bility and when a concern of glenoid fractures exists we often will obtain a CT scan with glenoid 3-D reconstruction. More 
commonly, however, further imaging includes a MRI. The MRI can help establish not only the presence of labral and ligamen-
tous injuries but also often their extent. Imaging of the shoulder in patients with suspected multidirectional instability can be 
challenging to interpret as the “tell tale” signs of instability that often accompany acute traumatic shoulder instability such as 
labral, capsular or ligamentous tears are usually present.  Several imaging findings can be helpful in evaluating the patient 
with suspected multidirectional instability, although it is especially important in these patients to put the imaging findings in 
the appropriate clinical context with their history and physical exam findings.  It is our practice, except in the acute setting, to 
add an intra-articular injection of contrast to increase the chance of seeing a labral tear if it is present. 

Treatment and Outcomes

Conservative treatment of adolescent anterior shoulder instability
Conservative treatment may include an initial period of sling or shoulder immobilizer use followed by activity modifica-

tion and physical therapy for range of motion and strengthening. Return to play is allowed once painless full range of motion 
and normal, protective strength is achieved. Shoulder harness bracing is often utilized for young football players, or other 
contact athletes such as hockey and lacrosse players, who seek to return play during the same season in which the instability 
has begun though the utility and effectiveness of bracing is not clear. The option to return to play with an unstable shoulder 
requires a full understanding by the young athlete and their family. The main concern associated with conservative manage-
ment of traumatic first-time anterior shoulder instability is the risk of recurrent instability. This risk is significant and most 
reports document this risk to be 60% or greater.1,4,6,11,12,13 Of interest, while most adolescent patients with shoulder instabil-
ity do fall into this group at high risk, there does seem to be a group of very young athletes – perhaps under age 12 – where 
conservative management is not abysmal and may be an appropriate decision.13

As opposed to unidirectional instability, care of multi-directional instability and the patient with Atraumatic, Multidirec-
tional, Bilateral, Recurrent, Instability (AMBRI) is even more commonly conservative. Burkhead and Rockwood described 
conservative management in this group as good or excellent for 80%.14 Takwale et al described 90% good results with spe-
cialized physical therapy for “involuntary positional instability.”15 

Operative treatment of adolescent anterior shoulder instability 
Operative intervention is advocated for recurrent instability after traumatic anterior shoulder dislocations in young pa-

tients and for some in high-risk sports after a first-time shoulder instability event. A few studies have specifically examined the 
results of surgical stabilization for traumatic anterior shoulder instability in pediatric and adolescent patients.4,6,13,16-18 

Newer studies have examined arthroscopic treatment of traumatic shoulder instability in pediatric and adolescent popula-
tions. Mazzocca et al examined a late adolescent population between 14 and 20 years of age that were contact and collision 
athletes and treated with arthroscopic anterior shoulder stabilization with a low recurrence rate of 11%.16 

Shoulder Instability in Adolescent Athletes 
continued from page 3

(cont. on p. 5)

Table 1. Beighton-Horan Laxity Score

Place hands flat on floor without bending knees 1 point

Hyperextend knees 1 point each

Hyperextend elbows 1 point each

Bend thumb backwards to touch forearm 1 point each

Touch little finger beyond 90 degrees 1 point each

Total points (9 points maximum)
A score of greater than 4 suggests hyperlaxity.
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Jones et al. reported on 32 anterior arthroscopic Bankart repairs in 30 patients. The average age of the patients was 15 and 
there was a 15.6% rate of recurrence after surgery. 

Overall, arthroscopic stabilization for traumatic anterior shoulder instability appears to be an effective treatment in young-
er populations with recurrence rates that approach the rates seen in collegiate age populations. Primary surgical treatment 
after first-time traumatic anterior shoulder instability may be appropriate in adolescent patients given the risk of recurrence in 
these younger populations. 

Operative treatment of multidirectional instability is also appropriate in young patients that have failed conservative 
treatment, though the algorithm for these athletes is not as well worked out or defined. While we certainly agree that these 
individuals require more intensive pre-operative discussions and explanations, as well as more structured post-operative man-

agement, we do not believe that this group should be viewed 
differently than other shoulder instability patients. Traditional 
operative treatment of multidirectional instability of the shoul-
der involved open inferior capsular shift as described by Neer 
and Foster.19 More recently, several authors have shown excel-
lent results in MDI patients though few have reported specifi-
cally on adolescents. Though these authors demonstrated good 
pain relief, authors were cautious in the ability to return ado-
lescent athletes to competitive levels after open procedures.20,21 
As the treatment of traumatic shoulder instability has gravitated 
towards arthroscopic techniques, so has the operative treatment 
of multidirectional instability. Advantages to arthroscopic treat-

ment include the ability to address anterior, inferior and particularly posterior pathology at the same time and close the rotator 
interval if deemed necessary.22-25 In more recent arthroscopic studies, recurrence rates are reported to be between 2 and 12% 
and subjective outcome scores report satisfactory results after 88-97% of procedures. Again, however, few of these studies 
have focused on the adolescent athlete. 

 One of the specific improvements in surgical technique that has occurred with the change to arthroscopic techniques 
is the ability to address the rotator cuff interval. While the closure of the rotator interval remains a controversial portion of 
arthroscopic management of glenohumeral instability, the addition of a closure in selected patients is important and can 
improve outcomes. Harryman et al initially showed in vitro imbrication to the rotator interval capsule resisted inferior and 
posterior translation.26 Others have shown that rotator interval closure may not affect posterior stability but can affect anterior 
stability.27 As mentioned, however, not all unstable shoulders – traumatic or atraumatic – should have the rotator cuff interval 
closed routinely as that closure may restrict external rotation. 

Rehabilitation 
Rehabilitation after arthroscopic anterior stabilization for anterior shoulder instability or pan-capsular capsulorrhaphy for 

multidirectional instability generally begins with a period of immobilization. During this time maintaining finger, wrist and 
elbow motion is imperative. Isometric peri-scapular muscle activation along with range of motion activities begins with physi-
cal therapy and at home exercise programs including pendulum exercises, table slides and wall pulleys. Isometric shoulder 
exercises are begun in weeks two to four and advanced to isotonic exercises in weeks four to eight. Stationary bike and ellipti-
cal use without use of the arms are allowed prior to sling discontinuation with running after the sling has been discontinued. 
At three months and once full range-of-motion as well as near normal strength has been achieved, we initiate sport-specific 
training. Isokinetic strength testing of shoulder internal and external rotators, along with endurance and power testing of the 
upper extremity is done prior to return to sport, which is generally at the four-month post-operative point. Return-to-sports is 
predicated by achieving rehabilitative milestones as above as well as the specific sport that is being played. Non-contact, non-
overhead sports are possible often by the four-month mark. Contact sports are generally not allowed before six month post-
operatively. Overhead sports also are allowed at the six-month mark, though we will normally initiate a tossing or interval-
throwing program at four months. 

Rehabilitation after pan-capsular procedures for multidirectional instability may be progressed more slowly given the ex-
tent of instability, amount of capsular shift needed, and often-poor quality of soft tissue in these cases. 

Conclusions
Instability of the shoulder is a common issue faced by sports medicine providers caring for adolescent patients. A thorough 

history and physical exam along with relevant imaging allows a complete diagnosis and can guide initial treatment. Given the 
high risk of recurrent instability, adolescent patients who seek to return to competitive contact sports, in our opinion, should 
consider arthroscopic stabilization after a first-time instability event. Multidirectional instability should be treated initially with 
conservative rehabilitation. Arthroscopic techniques may now approach the results found from traditional open capsular shift 

Shoulder Instability in Adolescent Athletes 
continued from page 4

Shoulder instability is fairly 
common with a rate of 11.2 
per 100,000 with younger,  
athletic males to be most  
frequently affected.

(cont. on p. 6)
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procedures. Future studies should be designed to examine the outcomes in solely adolescent populations after both conserva-
tive and operative treatment of shoulder instability. 

MATTHEW D. MILEWSKI, MD, is fellowship trained in both sports medicine and pediatric orthopaedics. He is the newest member of Elite Sports Medicine, 
the sports division at Connecticut Children’s Medical Center. His special interests include injuries in growing pediatric athletes. Dr. Nissen established Elite 
Sports Medicine and is the current chairman of the Sports Medicine Committee of the Connecticut State Medical Society 
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Writing the Exercise Prescription  
continued from page 1

The Health Benefits of Exercise
Regular physical activity is widely advocated for its benefits to the musculoskeletal, endocrine, cardiovascular systems.
Type 2 Diabetes has reached epidemic levels in the United States with over 24 million people having the disease. An 

additional 60 million may be prediabetic.3 
 Although regular physical activity may prevent or delay diabetes and its complications, most with the disease are not 

active. The effects of exercise include improved blood glucose uptake into muscle tissue via a mechanism that is not impaired 
by insulin resistance during muscle contraction as well as improved insulin action that continues even after exercise session 
is done. Therefore, people with T2DM should be performing at least 150 minutes of PA per week. In addition, the ACSM and 
ADA both recommend 2.5 hours of moderate to vigorous physical activity per week for people at high risk for developing the 
disease. This recommendation is a significant part of lifestyle changes recommended. 

Regardless of the participants’ age, race and gender, regular physical activity and fitness has been shown to improve 
cardiovascular risk and lower mortality rates in the healthy as well as in the PVD/CAD and diabetic populations. With 
concomitant weight loss, cholesterol levels improve, as does blood pressure.4 In addition, systemic inflammation is reduced. 

Another well-established group of benefits resulting from regular physical activity is that for the musculoskeletal system. 
As we age, we lose muscle power and strength, balance, and bone density. Aerobic training leads to increased maximal 
aerobic capacity and decreased large artery stiffness. Resistance training increases muscle mass and power. Enhancing these 
factors is associated with increased ability to perform self-care, housework and outdoor activities, especially important in the 
aging population.

In addition to advances in function, regular exercise can lead to better bone health. Regular weight bearing PA has been 
shown to lessen the age-related decline in bone mineral density and to increase peak bone mineral mass in children and 
adolescents. Even the frailest patients should be as active as their health allows due to the rapid decline in BMD seen during 
bed rest and inactivity. In addition to that expected from lessening the degree of osteopenia/osteoporosis, exercise has been 
shown to reduce the incidence of bone fractures due to improved balance, flexibility and decreased in fall risk.

The effects that regular exercise has on well-being and psychosocial health has been well documented.5 Aerobic exercise 
can lead to several hours of anxiety reduction. It can also lead to improvements in school and work productivity.6 In addition 
to improvements in mood, exercise can lead to improvements in cognitive performance, especially in executive functioning.7 

Prescribing Exercise
As physicians and health care providers, we are often called upon to prescribe therapeutic exercise to improve 

function and decrease pain after sports injuries, for chronic pain, after stroke, for gait difficulties, etc. However, an exercise 
prescription should now be generalized to a population for the treatment of inactivity and obesity and prevention of and 
treatment for their related conditions.

A familiar way to encourage patients to increase their physical activity is to use something we write everyday…
the prescription. By using the FITT principle, an exercise prescription can be written in a way that is similar to a typical 
medication prescription. FITT is the abbreviation for Frequency, Intensity, Time and Type.

According to the Physical Activity Guidelines for Americans, most adults should be performing two hours and 30 minutes 
of moderate intensity cardiorespiratory exercises weekly for general health maintenance. This total has been broken down to 
30 minutes, five days weekly. An alternative recommendation is for vigorous intensity activity for at least 20 minutes, three 
days weekly. The American College of Sports Medicine also recommends two to three days of resistance-based exercises that 
work all muscle groups, including arms, legs and trunk. 

Frequency
Frequency refers to the number of times that the exercise is performed. The recommendations for maintenance range 

from three to five days weekly. However, there is leeway in prescribing frequency of activity. The most important factor to 
consider is the patients’ ability to achieve this goal safely and practically given their current lifestyle and time constraints. 
One principle that is consistent is that the frequency can be increased over time to achieve maintenance or weight loss goals. 
It is not practical or safe for a person to perform all 150 minutes in one session weekly.

Adults should be encouraged to progress resistance training to work major muscle groups two to three days per week.

Intensity
The intensity of a workout refers to how hard the body needs to work to perform the exercise. It is an important factor to 

consider when writing the prescription because it may lead to adverse event. Though low and moderate intensity activities 
can typically be recommended safely, high or vigorous activity should be evaluated more closely. 

Patients can and should be taught how to judge the intensity of their activity. There are different ways to gauge 
cardiovascular exercise intensity. Absolute measures have been developed; the most common is the MET or metabolic 
equivalent. The levels range from low (<3 METs) to vigorous (>6 METS). However because people of different ages, weights, 

(cont. on p. 8)



— 8  —

strengths and fitness levels exist, absolute measures of intensity cannot predict how the activity is tolerated.
Therefore, relative measures of intensity are more useful. The Talk test is an effective prescriptive tool.9 Light intensity 

exercise allows the patient the ability to talk and sing comfortably. Moderate intensity allows talking but not singing. Finally, 
vigorous activity allows neither conversation nor singing.

Patients who are at higher risk with physical activity should still be encouraged to be active. However, they require closer 
monitoring and supervision. Percentage of heart rate reserve and maximal heart rate can be used. If deemed necessary, these 
and other physiological measures can be used in a monitored setting (i.e. cardiac rehabilitation) to allow physical activity.

Muscle strengthening activities are an important component of an exercise prescription. Again, however, the 
recommended “moderate to high level” of intensity can be difficult to judge. The muscles need to work in order for the patient 
to achieve benefit. However, intensity varies between persons depending on previous activity level, gender, age, etc. The 
patient should choose a weight that allows them to perform 8-12 repetitions but forces them to fatigue the muscle.9 

Time
For aerobic activity, the weekly recommendations total 150 minutes for health maintenance. They increase to 250 minutes 

per week for significant weight loss.10 Physical activity should be performed on a daily basis though five days per week is 
thought to be acceptable. The exercise sessions do not need to be in a continuous session. Multiple shorts bouts of exercise of 
10 minutes are thought to be beneficial.9 

Resistance training should progress to 8-12 repetitions x 2-3 sets. 

Type
The type of exercise performed should be discussed with the patient. The best type of exercise is one which the patient can 

and will perform regularly. It should be appropriate given the patients’ interests, finances, and lifestyle. There should be some 
variety to limit overuse activity. Simple exercises such as walking or using body weight for resistance training are often the 
best choices. If people are able to incorporate these activities into their everyday life (gardening, walking or biking to work, 
using a walk-behind mower), they are more likely to maintain activity.

Progression
Whether because of fatigue, discomfort or lack of confidence in their ability, people who push or who are pushed too hard 

when beginning an exercise program often do not continue their activity. Therefore, it is important to have a discussion with 
your patient about where to start. The issues that should be addressed include the level of activity that the patient will perform 
and the amount and intensity that the physician feels is safe given the patient’s current activity level and health history. The 
recommendations should be modified as the patient’s health, activity level and tolerance changes. 

Conclusion
A program of regular physical activity is essential to maintain and improve the health and function of most adults. The 

benefits of exercise far outweigh the risks of injury. Even the most disabled or frail adults can achieve the goals stated, with 
the evaluation and guidance of trained medical professionals. The exercise program, or prescription can be modified to fit the 
health, physical ability, and lifestyle of the patient. In addition, as these factors change, the plan can be adjusted.

ALISA H. DARLING, MD, is board certified in physical medicine and rehabilitation. She focuses on non-operative care for musculoskeletal injuries at 
Neurosurgery, Ortho & Spine Specialists PC in Waterbury. 
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