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f n today's health care envi-
Ironment more and more
primary care physicians are
being asked to assess and
manage athletes of varying
ages and abilities with sports
related inluries of all types.
Shoulder pain is one of the
most common chief com-
plaints of an athlete. It is
also one of the most unique
f oints of the body. Conse-
quently, its assessment, diag-
nosis, and management must
be equally unique.l

The shoulder is the most
complex joint in the body.
The excessive range of motion
is accompanied by inherent
instability. The structure of
the glenohumeral joint has
been characterized as a golf tee
(the glenoid) with an over-
sized ball (the humeral head)
sitting on it. Jobe and
Iannotti2 have calculated that
at any given time, approxi-
mately Z8o/o of the humeral
head is in contact with the
bony glenoid cavity. This
arrangement places the de-
mand of stabilization on the
soft tissue restraints of the
shoulder girdle. These are the
glenohumeral capsule and lig-
aments as well as the four ro-
tator cuff, or SITS muscles,

(supraspinatus, infraspinatus,
teres minor, and subscapu-
laris). As a result of the de-
mands placed on the soft
tissue structures, various im-
pingement injuries can occur.3

Impingement is the most
common cause of shoulder
pain in the overhand athlete.+,s
Neer and Welsho originally de-
scribed three stages of impinge-
ment based on observation and
age. Impingement was consid-
ered stage one if the patient was
<25 years of age. They classified
this as tendonitis and stated
that this stage was reversible
with conservative manage-
ment. Stage two was considered
if the patient was between the
ages of 2540 years, and fibrosis
of the subacromial bursa and
rotator cuff had taken place.
They recommended acromio-
plasty if the patient failed con-
servative management. In stage
three, patients were considered
to have full or partial thickness
rotator cuff tears, and to be >40
years of age. Unfortunately,
their impingement continuum
did not take into account the
special attributes found in the
athletic population.

Although the work of
Neers and Welshe is helpful
in the nonathletic popula-

tion, Jobe and Pink's1 insta-
bility continuum better illus-
trates the process that leads
to a symptomatic athletic
shoulder. The instability
continuum begins with rota-
tor cuff weakness and moves
to instability, subluxation,
impingement, and eventual
rotator cuff tearing.

Functionol
Anotomy

The shoulder consists of four
articulations. The sternocla-
vicular ioint (SCJ), acromio-
clavicular joint (ACJ), gleno-
humeral joint (GHJ), and
scapulothoracic articulation
(STA). Of the four, the SCJ is
the only true osseous articula-
tion. The remaining three
joints are primarily suspend-
ed by muscular, capsular, or
ligamentous restraints.

Restraints to static mo-
tion are the glenohumeral
Iigaments (GHL). The GHLs
are merely thickened bands
of the capsule that provide
reinforcement. These in-
clude the superior, middle,
and inferior GHLs. The infe-
rior glenohumeral ligament



CAM/CAT AIMS MAY/IUNE 2OOO 183

complex (GHLC) consists of
an anterior and posterior
band. The inferior GHLC is
also the most commonly in-
iured of the GHLs as they
provide support at extremes
of range of motion. The
GHLs reinforce the capsule.
In the overhand athlete, it
is common for the inferior
GHLC to display some re-
dundancy creating an ante-
rior or anterior inferior type
Iaxity and for the posterior
aspect of the capsule to
tighten in response to the
anterior laxity.:

The rotator cuff muscles
provide dynamic stability of
the GHJ during range of mo-
tion. Their primarv task is to
provide compression and de-
pression of the humeral head
during abduction and exter-
nal rotation. This force couple
mechanism keeps the humer-
al head centered in relation to
the glenoid fossa. Proper func-
tion of the muscular force
couple is necessary to prevent
impingement. In the over-
hand athlete this task be-
comes more challenging due
to the high demands resulting
in overuse and repetitive
strain injury.z,s

Just as important to gleno-
humeral stability are the mus-
cles responsible for scapular
stability. It is critical that the
STA is well maintained to create
a firm base for GHJ function.e

The overhand athlete will
commonly present with
weakness of the middle and
lower trapezius, rhomboids,
and the serratus anteri<-rr mus-
cle. Together these muscles
provide retraction and eleva-
tion during abduction and
external rotation. During ad-
duction internal rotation,

they provide controlled pro-
traction through eccentric
muscle contraction.

Impingement
Syndrome

There are three general sub-
types of impingement syn-
drome. Primary impingement
refers to an external source of
impingement against the rota-
tor cuff as it courses through
the subacromial space. This
usually has a degenerative eti-
ology, such as subacromial
spurring, ACJ arthrosis,
spurring of the anterior
acromion, and/or a type three
acromion (Figure). The patient
with primary impingement is
usually >35 years of age. They
will commonly experience an-
terior or anterolateral shoulder
pain during over-hand move-
ments. A painful arc is usually
present between 70'-130" of
combined abduction external
rotation. This patient may ex-
perience pain during the night
if they roll onto the affected
shoulder. If there is ACJ in-
volvement they will also expe-
rience pain with crossed body
adduction. Causes of primary
impingement in the <35 age
population include a type three
acromion or an os ag1gmi2ls.1t)

Secondary impingement
refers to external impinge-
ment of the rotator cuff under
the coracoacromial arch. This
is in response to eithel occult
or subtle instability of the
GHj. In the overhand athlete
it may present if the athlete
also has hyperlaxity with rota-
tor cuff weakness. Secondary
impingement usually occurs
in patients <35 years. Howev-

Figure, Variations of acromial morphology.
Type l, flaf Type ll, curved; Type lll, hookCd
or "beaked."34

er, it may be present in com-
petitive recreational athletes
>35 years. The patient will
complain of anterior or an-
terolateral shoulder pain dur-
ing the overhand activity. The
onset is usually specific to the
overhand athletic activities.
Typically, symptoms are not
associated with activities of
daily living (ADL) or at rest
unless it has been present for a
substantial period of time.11-13
Patients with more severe lev-
els of laxity/instability may
complain of transient subluxa-
tion episodes with or without
the sensation of a "dead arm."
The "dead arm" phenomenon
results when the humeral
head tractions the brachial
plexus during anterior-inferior
subluxation.s,l4 The physician
should also be suspicious of
underlying instability when
the overhand athlete presents
with hand symptoms consis-
tent with an ulnar nerve
distribution and anterior or
anterolateral shoulder pain.
The shoulder pain may be
worse during athletic activity,
while the ulnar nerve symp-
toms may exacerbate after the
activity.



184 CAM/CAT AIMS MAY/IUNE 2OOO

The third type of impinge-
ment is internal glenoid im-
pingement. This has also been
referred to as posterior-superi-
or glenoid impingement or in
the throwing athlete "over ro-
tation syndrome." The exces-
sive external rotation that is
common in the overhand
athlete results in impinge-
ment of the articular or un-
dersurface of the rotator cuff
against the posterior-superi-
or aspect of the glenoid
labrum and/or glenoid rim.
Chronic abrasion of the cuff
against the glenoid may
eventually lead to partial
thickness tears on the articu-
Iar side of the rotator cuff.
This is probably the most
common type of impinge-
ment in the overhand ath-
Iete. The athlete is generally
<35 years and involved in a
competitive overhand sport.
If they are >35 years and not
involved in athletics their oc-
cupation may involve repeti-
tive use of the shoulder in
an abducted externally rotat-
ed position, such as in ma-
neuvering a forklift through
a warehouse. They will pre-
sent with posterior shoulder
pain. Their posterior shoul-
der symptoms are related to
a specific overhand activity
involving abduction be-
tween 80'-120', maximal
external rotation, and hori-
zontal extension of the GHJ.
This may include throwing a
baseball, striking a volley-
ball, serving a tennis ball,
swimming, or even golf. As
with secondary impinge-
ment it is specific to the
overhand activity unless it
has been present for an ex-
cessive period of time. In a
long standing problem it is

common for the patient to
experience night pain and
pain with [Pl5.1s-l8

Exominotion
Findings

In addition to the history, the
physical examination is the
most important aspect in accu-
rately diagnosing the underly-
ing cause of shoulder im-
pingement syndrome in the
overhand athlete.

Examination of the shoul-
der should always begin with
a neurovascular assessment of
the cervical spine and upper
extremities. Cervical spine
range of motion should be as-
sessed in all ranges. Palpation
of the cervical spine for par-
avertebral or spinous process
tenderness is performed. Cer-
vical compression and dis-
traction tests are performed to
rule out a herniated disc as a
potential etiology of the ath-
lete's shoulder pain. Shoulder
depression with the patient's
head rotated 45" to the con-
tralateral side will help assess
brachial plexus injury as a
cause of the shoulder pain.
Motor strengths, muscle
stretch reflexes, and pinwheel
examination of the nerve
roots C5 through T1 are test-
ed. Additionally, wrist and
ankle clonus should be as-
sessed especially in the young
adult to help rule out multi-
ple sclerosis (MS). Vascular
examination should include a
check of the upper extremity
peripheral pulses, ausculta-
tion of the head and neck
vessels, and Roo's test as a
screen for thoracic outlet syn-
drome (TOS).s,13

INSPECTION. The examination
begins with a visual screening
check for deformity of the
clavicle, ACJ hypertrophy, a
step off deformity of the GHJ,
scapular winging, atrophy of
the deltoid, supraspinatus,
and/or infraspinatus muscles
or dermatological lesions, such
as herpes zoster.s

RANGE OF MOTION. Active
and passive shoulder range of
motion is assessed according to
the guidelines of the American
Shoulder and Elbow Surgeons.le
It is easiest to check extemal ro-
tation in a neutral position with
the palms up first as this is the
least provocative position. Over-
hand athletes commonly dis-
play increased extemal rotation
on the dominant side relative to
the nondominant side.2o Next.
forward fleion with the thumbs
pointed to the sky and elbon's
fully extended should be per-
formed. Pain at the end range
felt on the superior aspect of the
shoulder during the passive
phase may be the first examina-
tion finding of impingement.
External rotation is then as-
sessed with the humerus at 90'
of abduction. Posterior superior
pain may indicate internal gle-
noid impingement. Anterior
shoulder pain may indicate sub-
tle instability, where anterior ap-
prehension may indicate occult
instability. The last range is in-
temal rotation. Have the patient
reach behind their back as
though they are attempting to
touch the contralateral scapula.
Record the highest spinal level
they can reach with their
thumb. The overhand athlete
will commonly display less in-
temal rotation on the dominant
arm. The authors also advocate
measuring the difference be-
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tween the two extremities by
marking the level with a pen.
The difference should be mea-
sured in centimeters. Table I pro-
vides a synopsis of the cardinal
ranges of motion in the shoul-
der with diagnostic clues.

Cuff' ssment

Several maneuvers have been
validated for testing the in-
tegrity of the rotator cuff based
on electromyographic and
arthroscopic findings.zt This
reduces the number of maneu-
vers necessary to assess the ro_
tator cuff and increases the
examination accuracy.22 Ath-
letes may display adequate yet
painful range of motion of the
shoulder. In these cases the
supraspinatus should be tested
in the scapular plane with 90"
of elevation and the thumb
up, or in the "full can,, posi-
tion.21 This is performed first
as this is a less provocative po-
sition than the traditional
thumbs down, or the ,,empty
can" position. The ,,full can,,
position is less provocative and
therefore, may give a more ac-
curate strength assessment.
This is then followed by the
more provocative "empty can,,
test (humerus positioned in
the scapular plane with 90. of
elevation and the thumb
pointed to the floor). An in-
crease in symptoms during the
"empty can" test relative to the
"full can" test is another indi-
cation of impingement.23 The
infraspinatus and teres minor
are tested with the humerus in
neutral or 0'of abduction with
the humerus in -45' of rota-
tion (internally rotated 45").21

The subscapularis is assessed
using the lift off test (LOT). The
patient should position their
arm with the elbow flexed to
90". It is then placed in the
"small" of the back or approxi-
mately the L3-L4 spinal seg-
ment. If internal rotation is
severely limited the physician
may have to passively position
the patient's arm. The patient is
then asked to lift the hand and
forearm off of their back. Exces-
sive forward body lean, drop-
ping the hand so that the elbow
angle is >90o, or an inability to
perform the test are indications
of subscapularis involve-
1y1snl.24,zs The serrafus anterior
should also be assessed during
the rotator cuff assessment. The
patient is asked to face the wall
with the arms neutral, the
palms facing the wall, and the
elbows fully extended. They are
then asked to push the palms
into the wall while the examin-

er inspects for scapular wingmg.
Subtle winging on the sympto-
matic side should be considered
significant in the overhand ath-
lete. Weakness of the serratus
anterior is a validated finding in
overhand athletes with instabil-
ity and secondary impinge-
ment. This may be a subtle
examination finding of sec-
ondary impingement.zo

,:P,,f,ovocotive,' ng for
t,[,,,ppingement

Neers impingement sign (NIS)
has been considered the hall-
mark test for impingement.6,27
The maneuver is performed
with the examiner behind the
patient. One hand contacts the
acromion for the purpose of
preventing scapular rotation.)cf-
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Forward elevation Inability to perform Rotator cuff tear
pain at end range Impingement

Neutral external rotation posterior pain pSGI
Anterior pain

External rotation posterior pain Anterior instability
at 90'abduction Anterior pain PSGI

Secondary
impingement/instability

Internal rotation posterior pain Rotator cuff tendonitis
Posterior apprehension posterior capsulitis

Posterior instability

PSGI=Posterior superior glenard impingement.
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Grade I <1 cm
Grade II 1-2 crn
Grade III >2 cm

The other hand grasps the
elbow. The examiner then per-
forms passive forward flexion
with internal rotation while sta-
bilizing the scapula. The sign is
present if the patient experi-
ences anterior or anterolateral
shoulder pain. NIS is common-
ly negative in the young athlet-
ic population with secondary
impingement or internal gle-
noid impingement. It is more
commonly positive in the older
population presenting with pri-
mary impingement. Occasion-
ally, during the performance of
NIS a palpable "clunk," or sub-
Iuxation of the loint may occur.
This is indicative of posterior
shoulder instability and should
not be quickly dismissed as in-
significant in the symptomatic
shoulder.2s

Hawkins impingement sign
(HtSlzo has also been consid-
ered an examination essential
in the diagnosis of impinge-
ment syndrome. The examiner
should be facing the patient.
The patient's humerus is ab-
ducted to 90" in the plane of
the scapula with elbow bent to
90'. The examiner performs
passive internal rotation by
supporting the elbow with one
hand and lowering the hand.
This is performed three times.
The first time is with the
humerus in the scapular plane.
The second is with the
humerus in 45" of forward flex-
ion and the last is with the
humerus in 90" of forward flex-
ion. This creates a gradual pro-
gression of adduction and

eventual compromise of the
coracoacromial arch. The ma-
neuver is positive if the patient
experiences anterior or antero-
lateral shoulder pain consistent
with their chief complaint. Be-
cause of this mechanism, the
HIS sign is a better maneuver
for the diagnosis of secondary
impingement. This maneuver
requires internal rotation of the
humerus and, therefore, may
produce posterior shoulder
pain in a patient with a tight
posterior capsule, capsulitis, or
even posterior instability.

The dynamic impingement
test (DIT)Is is a recent test that
assists in the diagnosis of inter-
nal glenoid impingement. This
maneuver has been shown to
correlate well arthroscopically.
The patient should be supine.
The arm is started in the neu-
tral position. The examiner
then externally rotates the
humerus. Once full external
rotation in the neutral position
is achieved, the examiner
begins to abduct and extend
the GHJ while maintaining ex-
ternal rotation. The patient
with internal impingement will
experience posterior-superior
shoulder pain between
70'-150' of abduction. Pain
localized to this region and
within this arc is considered
positive for internal glenoid
impingement.

The sulcus sign3o is used to
assess the patient for inferior in-
stability. The patient should be
seated and relaxed. The exam-
iner stabilizes the scapula with
one hand while providing long
axis traction to the humerus. If
a step off is observed at the
acromion, this is indicative of
inferior capsular laxity. Table II
lists the grading criteria for a
sulcus sign. It is common for

normal asymptomatic shoul-
ders to display excessive transla-
tion. It is essential to perform a

bilateral comparison to differ-
entiate between hyperlaxit,v
and instability. Findings on the
sulcus sign have to be correlat-
ed carefully to other historical
and examination findings.

The apprehensioni and relo-
cation:11 tests when combined
are the most sensitive for mi-
croinstability in the overhand
athlete. The apprehension test
is performed with the patient
supine. The shoulder is abduct-
ed and externally rotated to 90"
with the elbow also positioned
in 90' of flexion. The examiner
then induces maximal external
rotation and extension of the
GHJ while using the other
hand to apply a posterior to
anterior (P-A) force on the
humeral head. If symptoms are
produced or reproduced, the
examiner places the most me-
dial hand on the anterior sur-
face of the proximal humerus
and applies an anterior to pos-
terior (A-P) force, while rnain-
taining maximal external
rotation and extension. Resolu-
tion of the symptoms during
the relocation maneuver indi-
cates subtle anterior instabilitr'.
If there is an excessive unilater-
al sulcus sign on the involved
arm the two may indicate rnul-
tidirectional instability (MDI,
of an anterior-inferior type.
This is a common finding in
the overhand athlete. Posterior
shoulder pain during this ma-
neuver relieved by the reloca-
tion test may indicate internal
glenoid impingement.

O'Brien et al's32 maneu\rer
or the active compression test, i-\

a useful screening maneuver be-
cause il will assist the examirrrr
in the detection of several trpes
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of lesions. O'Brien et alsz origi-
nally described the maneuver
for the detection of superior
Iabral lesions, or SLAp (superior
labrum, anterior to posterior)
tears and ACJ pathology. The
authors have used the maneu-
ver successfully in the diagnosis
of posterior instability (Buch-
berger DJ and Hartwell-Ford,s
unpublished data, 1999). The
patient can be seated or stand-
ing. The GHJ is forward flexed
to 90'. The humerus is intemal-
ly rotated fully so that the
thumb points to the floor. The
humerus is then adducted ap-
proximately 15". The examiner
then applies a downward force
distal to the elbow. Pain local-
ized to the ACJ is indicative of
ACJ pathology. Intemal pain to
the anterior aspect or referring
down the biceps muscle is in-
dicative of a SLAp lesion.
Posterior shoulder pain or ap-
prehension is indicative of pos-
terior instability. The maneuver
is not considered positive for
the respective lesion unless
there is resolution of respective
provocation, when the test is
performed with the palm up
(humerus extemally rotated).

r,Rndiogrophic
':A$$essment

Proper assessment of the
shoulder in the overhand
athlete should include a
minimal impingement se-
ries (Table III). Plain film
radiographic assessment is
useful in detecting osseous
pathology in the young
adult as well as growth
plate abnormality in the
immature athlete. The im-
pingement series will estab-

lish the presence or absence
of an os acromiale, or type
three acromion, as a cause
of primary impingement in
the young individual. In
the older patient, degenera-
tive processes, such as ante-
rior acromial spurring, ACJ
spurring, and impact le-
sions of the humeral head,
may be evident.33

Diognostic
Imaging

Imaging, such as MRI, in the
young overhand athlete is re-
served for those cases that pre-
sent with dramaticexamination
findings indicating rotator cuff
tear or internal derangement,
such as labral pathology. Ath-
letes who fail a conservative
management approach of at
least 8-12 weeks are also candi-
dates for MRI examination.

It is currently accepted that
when an MRI is ordered for
the overhand athlete that it
be ordered with gadolinium

contrast material. This raises
the diagnostic capability espe-
cially in the case of capsulo-
labral disruption. The contrast
material will help delineate
confusing normal variants in
the capsulolabral complex
from actual pathology.:+

The authors also recom-
mend obtaining MRI results
prior to consideration of cor-
tisone iniection in the young
overhand athlete. MRI results
correlated with the physical
examination will allow the
treating practitioner to make
a better clinical decision re-
garding the use of therapeutic
iniection.

Chiropractic management fo-
cuses on the underlying etiol-
ogy of the impingement as
well as rebuilding the kinetic
chain. In the case of primary
impingement range of mo-
tion, scapulohumeral dynam-
ics and posture are usually of

Vrew

A-P GHJ

ACJ spot (15" cephalad tilt)

Axillary lateral

Supraspinatus outlet (y view)

LrsroNs

GH degenerative changes
Calcific tendonitis
ACJ degenerative changes
AC separation
Distal clavicular osteolysis
GHJ dislocation
Bony Bankart lesion (glenoid rim)
Os acromiale
Hill Sachs (post humeral head)
Acromial morphology
Degenerative changes anterior acromion

A-P=anterior to posterior; GH=glenohumeral; ACJ=acromioclavicular ioint;
Ac=acromioclavicular; GHJ=glenohumeral ioint.
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concern when attempting a
conservative program. If con-
servative measures fail, then
subacromial decompression is
usually recommended with
appropriate postoperative re-
habilitation.1,7,3s

Identifying and correcting
the instability is the key re-
garding patients with sec-
ondary impingement and
internal glenoid impinge-
ment. A11 facets of the dys-
function must be addressed to
return this athlete to their
overhand athletic activities.

The first goal of treatment
is to reduce symptoms while
restoring range of motion.
This is accomplished through
a comprehensive manual ap-
proach. The authors use the
following plan in the treat-
ment of secondary and inter-
nal impingements with
modification for individual
variance.

Active Release Techniques
Soft Tissue Management Sys-
tem (Anfo; is applied to
the rotator cuff muscles to
loosen and reduce fibrotic le-
sions within or between the
muscle planes. Areas of concern
in the overhand athlete are the
teres minor at the quadrilateral
space, the supraspinatus, and
the subscapularis. The sub-
scapularis is particularly impor-
tant due to its intimate
relationship to the serratus an-
terior at the scapulothoracic ar-
flsul3fisn.6,7,36,37

It has recently been demon-
strated that the subscapularis is
an issue in the athlete with sec-
ondary impingement and mi-
croinstability. ART@ has also
been shown to improve func-
tion of the rotator cuff muscles,
allowing for a better response to
rehabilitative strengthening.3s

Iurythmic stabilization is uti-
lized to stimulate co-contracrion
of the rotator cuff and scapular
stabilizers. This is very effective
in restoring proprioception and
normal firing patterns to the ro-
tator cuff muscles. Contract
relax technique is used to stretch
and restore fledbility to the pos-
terior capsule. It is performed
with the patient supine while
stabilizing the scapula to isolate
the posterior capsule. The GHJ is
then taken progressively into
horizontal adduction post con-
traction. Chiropractic manipula-
tion is performed to the cervical
and thoracic spinal articulations
to provide adequate motion in
the base of the upper extremity
kinetic chain. Young et a138 have
found that restricted cervical
spine motion significantly af-
fected the velocity and accurary
of a group of pitchers.

High velocity low ampli-
tude manipulation is not per-
formed to the GHJ in cases of
underlying instability. The
other manual techniques out-
lined in this paper address the
capsular tightness with a bet-
ter risk to benefit ratio.

Manual therapy is followed
with the application of pulsed
ultrasound to reduce any post
treatment inflammation and
assist in the healing process.

The patient is instructed on
a series of isometric strengthen-
ing and flexibility exercises to
preserve muscle strength and
volume while restoring flexibili-
ty to the posterior capsule.T

Rehobilitotion
When pain-free range of mo-
tion is established, a rotator
cuff strengthening program

can be started. The patient
continues with the previous
prescribed flexibility program.
The authors advocate the use
of the following program
based on electromyographic
findings and clinical experi-
ence for patient variation.

The standing four way
exercise provides a simple
method of strengthening the
rotator cuff with minimal risk
of symptom exacerbation or
injury. The patient stands
holding a light handweight
between 1-5 lbs, depending
on their current status. Rota-
tor cuff strengthening exercis-
es should never be performed
with >5 lbs. When resistance
>5 lbs is used, the tendency is
for the patient to recruit the
larger muscles and alter tech-
nique. This is counter-produc-
tive to the rehabilitation goal.
The patient may need to start
with something as light as a
soup can. Four maneuvers are
performed. The first is to for-
ward flex to 90" with the
thumbs pointed to the ceiling
and the elbows fully extend-
ed. The patient then slowh'
lowers to neutral. Secondh-,
the patient lifts their arm with
the thumbs up to the ceiling
in the scapular plane to 90'.
The patient should then re-
turn to a neutral position.
Third, abduct the shoulder
with the thumbs pointed up
to the 90" level. The last ma-
neuver is a two arm row (flex-
ing the elbows and extending
the shoulders), pulling the
weights up along the bodr-,
All four of these maneuvers
are considered one repetitior-r,
The patient should start with
a light weight and perforlr.r
three sets of 1,0-12 repetitions
1-2 times per day.z,:o
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The prone three way exer-
cise will appear more difficult
for your patient because there
is less deltoid activity in this
position compared to the
standing position. Thev may
need to use a lighter weight
for this exercise relative to the
standing four wa,v. The first
maneuver involves extension
of the shoulder r,r'ith the
elbow fully extended and the
palm facing the floor. This
can be accompiished b1, lying
on the side of the bed. The
second maneu\rer involves
horizontal shoulder extension
from the prone position. The
elbow is fullv extended with
the thumb pointed to the
ceiling. The third is similar to
maneuver two, only the
shoulder is abducted to ap-
proximatelv 100". As in ma-
neuver two, the thumb points
to the ceiling.;,3e

The next maneuver utilizes
a concentric (muscle shorten-
ing) contraction followed by
an eccentric (muscle length-
ening) contraction in external
rotation and horizontal ad-
duction. This is helpful in
training the overhand athlete
for the deceleration phase
common to most overhand
athletic activities. The patient
lies in a side lying posture
with the affected arm upward.
The elbow is bent to 90'. The
patient brings the arm into
external rotation while main-
taining 90" of elbow flexion
and supinating the hand.
Then, the patient should press
the weight to the ceiling ex-
tending the elbow. When full
elbow extension is achieved,
they should slowly lower the
weight across their body while
pronating the hand or turning
the thumb down to the floor.

The final exercise com-
bines scapulothoracic move-
ment with glenohumeral
movement in a coupled pat-
tern. The patient can perform
this seated or prone. Howev-
er, they must start with their
arms hanging down. The first
maneuver is to retract the
scapula fully. While holding
this position the arms are ex-
tended with the elbows
flexed to 90'. At this stage,
the patient externally rotates
the humerus, pointing the
thumbs up to the ceiling.
They reverse each motion in-
dividually, releasing scapular
retraction Iast. This will be
the most difficult exercise for
them to perform and it can
be anticipated to take several
weeks to accomplish. 7,'10

Conclusion
The overhand athlete places
unusual and extreme stresses
on the GHJ. Participation in
overhand athletics requires the
GHJ to undertake extreme
range of motion. The excessive
external rotation predisposes
the shoulder to instability,
usually in the anterior direc-
tion. It is the excess range of
motion that also predisposes
the overhand shoulder to sec-
ondary or internal impinge-
ment. Because instability is the
underlying cause, this must be
the entity that is addressed.
Conditions, such as biceps ten-
donitis and rotator cuff ten-
donitis, are not the primary
diagnosis, but merely the se-
qulae of underlying instability.
If the sequlae is the focus of
the treatment, the condition
will not resolve.l

Note: Autllor or related institutiott
hss received flnoncial benelit fronr
researclr in tlis sttuly.
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