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SPECIAL COMMUNICATION

Conservative treatment preferences and the plausible mechanism of Neer’s
stage 1 of shoulder impingement in younger people

Keramat Ullah Keramat

Abstract

The interaction of various factors in the vicious cycle (VC)
of subacromial impingement syndrome (SIS) is complex
and there are conservative treatment preferences for
speedy rehabilitation. The mechanism of SIS is not fully
understood and the inappropriate treatment priorities
cause delay in rehabilitation. SIS is related to the
reduction in the subacromial space (SS). Posterior
capsular tightness (PCT) and rotator cuff (RC) dysfunction
are the two basic mechanisms in this regard. PCT may
cause anterosuperior translation of humeral head (HH)
and anterior acromion tipping through scapular
dyskinesis, thereby reducing the subacromial space.
Alteration in the force couple of muscle secondary to
scapular dyskinesis eventually causes injury to
subacromial structures. The rotator cuff is important in
centring the humeral head in the glenoid cavity and
superior translation of humeral head occurs if their
function is compromised. Posterior capsular tightness
may affect the function of rotator cuff action which leads
to early fatigue, dysfunction of these muscles and
eventually impingement. Adhesive changes take place in
various structures around the shoulder secondary to
impingement pain and relative immobility, which further
aggravates the problem. To reverse the vicious cycle,
conservative intervention should therefore be directed to
loosen posterior capsular tightness, restore rotator cuff
function through appropriate exercise in a pain-free
range through appropriate exercise, mobilisation of
adhesion through teraservers friction or pain-free
mobilisation or grade | and grade Il manipulation.
Depending on the level of irritability, pain control
intervention could be considered alongside.

Keywords: Vicious cycle, Subacromial impingement
syndrome, Posterior capsular tightness.

Introduction
Shoulder complaints rank third after back and knee
problems in outpatient appointments and reports of its
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prevalence range from one-in-three people at some stage
of their lives to more or less half the population
experiencing at least one episode of shoulder pain in a
year.!2 The subacromial impingement syndrome (SIS)
refers to a condition in which the tendons of the rotator
cuff muscles or the subacromial bursa or long head of
biceps are entrapped between the humeral head (HH)
inferiorly and anterior acromion superiorly.23 The
pathology of rotator cuff (RC) failure is multifactorial and
results from a combination of intrinsic, extrinsic and
environmental factors.4 In recent literature, SIS has been
described as a group of symptoms rather than a specific
diagnosis> and the causative factors are identified as
trauma, daily wear and tear, repetitive use, age-related
degeneration, RC dysfunction, scapular muscle weakness
and dysfunction, imbalance between the concentrically
activated agonist and eccentrically activated antagonist,
posterior capsular tightness (PCT),67 glenohumeral
instability, postural abnormalities and scapular
dyskinesis.”-1

The current review considers PCT of the glenohumeral
joint as a major factor along with RC dysfunction which
triggers the vicious cycle (VC) of events in SIS. The
purpose of this review was to present an evidence-based
review of the key elements of vicious circle of SIS and to
identify interventional strategies to rehabilitate and
restore the function of the shoulder with SIS.

Mechanism of SIS

General consideration

It is a common clinical experience that immobilisation
causes stiffness and ligament contracture in a normal
healthy joint. It is frequently observed that immobilisation
after wrist fracture or elbow injury frequently causes
shoulder joint capsular and ligament contracture. These
ligament contractures are clearer in the region of less
stretch e.g. flexed joint remains flexed after immobilisation
in flexion over period of time.1011 [t appears that ligament
shortness on one side of the joint may affect the articular
movement mechanism and may cause abnormal
translation of the articular surfaces. Repeated overload
induces changes in a ligament and it gets stronger and
hypertrophied.2-'> A stronger and hypertrophied
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ligament may contract more after immobility and can
cause articular translation which results in undue stress on
the soft tissue, disturb the force couple of multiple prime
movers, imbalance, early fatigue and loss of stabilising
action of the designated stabilising muscle of the joints
and may lead to injury eventually. In the author's clinical
experience, the translation is often trivial and cannot be
observed during clinical examination but repeated
movement might produce symptoms.

A- Posterior glenohumeral capsular tightness
During arm elevation in the healthy shoulder, the HH
remains centred and rotates downward in the glenoid
cavity while the scapula rotates superiorly (around
horizontal axis perpendicular to it), internally (around a
vertical axis through its plane) and tilt posteriorly (around
horizontal axis in the plane of it).1> Healthy RC muscles
and lax posterior and inferior capsule'® are prerequisites
for the glenoid centred rotation of HH during elevation.
Glenoid-centred rotation of HH is hindered by the failure
of each of them. On the contrary, anterosuperior
translation may occur if the RC is dysfunctional or
posterior and inferior parts of shoulder capsule is
contracted.’” Simultaneous limitation of internal rotation
is the well-known feature of posterior capsule where HH
translates anteriorly and produces painful symptoms.17 A
variety of other alterations occur (Figure-1) that are
discussed below.
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Figure-1: Complex interaction of key components in the vicious cycle of subacromial
impingement syndrome.
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1- Internal Rotation and Reaching Up Behind
The Back Movement

Glenohumeral internal rotation deficits (GIRDs) are
consistent problems seen during the examination of
overhead athletes.’® The deficits in internal rotation are
attributed to the tight posterior capsule.’819 Reaching up
behind the back (RUBTB) is an important functional
movement and difficulty in this movement is the frequent
complaint in patients with SIS. It is a composite of three
movements; extension and internal rotation at the
shoulder and flexion of the elbow. Range of this
movement varies from person to person and side to side;
usually limited internal rotation and more external
rotation on the throwing side in overhead athletes. During
the RUBTB movement in a healthy shoulder, the HH rotates
internally in the glenoid cavity and the scapula reaches to
its end limits of available ranges, manifest variable features
from person to person and shoulder to shoulder.

RUBTB is frequently assessed in clinical examination
against the anatomical landmarks. Although various
researchers do not consider it a true measure of the
internal rotation of glenohumeral joint,20 yet it is an
important functional movement that sum up the
contribution of glenohumeral and scapulothoracic
articulation in internal rotation and may reflect the true
end range of internal rotation. The relative contribution of
glenohumeral and scapulothoracic articulation is
approximately a 2:1 ratio20 in this movement and
maximum internal rotation (66%) occurs in bringing the
arm up to the sacrum from neutral hanging position.2!
The rest of the internal rotation (34%) hasn't been fully
explored, but the scapular movement seemingly plays an
important role as it is most often very prominent from
sacrum to T12 level.

Isolated active internal rotation or extension of shoulder is
often pain-free in most of the impingement cases, but
combination of these movements in RUBTB nearly always
produces anterior shoulder pain. The tightness in the
capsule and its adhesion with the fascia is probably
allowing the uni-planar movement, but opposes the
torsional stress combined in RUBTB movement.
Furthermore, it appears that the HH occupies a relative
superior position in the glenoid cavity in neutral side
hanging position in chronic SIS and additional upward
translation takes place during the elevation, reaching to
the maximum at around 90 degrees and subsequently
irritates the tendon of long head (LH) of biceps and the
injured RC.

RUBTB is a useful movement to assess the true status of
posterior capsular tightness. It simultaneously affects
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glenohumeral internal rotation!” and scapular
kinematics,22 to a variable degree and often cannot be
appreciated during clinical observation despite its
presence. The scapula moves abnormally to compensate
for the deficit in glenohumeral internal rotation. When
both the scapula and glenohumeral movement reaches
their available limit, further attempts at reaching up
behind the back put undue stress on the anterior
structures, causing anterior shoulder pain and discomfort.

2- Scapular Dyskinesis

The synchronous movement of the scapula with the arm
is necessary for the execution of normal humeral
movements. The dysfunction of the synchronous
movement of the scapula is termed scapular dyskinesis
and is described as a non-specific response to a painful
condition in a shoulder.22-25 However, in the author's
clinical experience, the alteration in scapular movement is
specific to posterior capsular tightness. This dyskinesis is
always present in a typical pattern during arm elevation
and manifested as delayed upward rotation (around
horizontal axis perpendicular to the plane of scapula) and
posterior tilt (around a horizontal axis in the plane of the
scapula) while early internal rotation (around a vertical
axis through the plane of the scapula)2425 (Figure-2).
Reversal of this position of scapula significantly increases

Figure-2: Reduced subacromial space due to fixed pattern of scapular dyskinesis in
subacromial impingement syndrome i.e. delayed upward rotation (around horizontal
axis perpendicular to the plane of scapula) and posterior tilt (around a horizontal axis
in the plane of the scapula) and early internal rotation (around a vertical axis through
the plane of the scapula).
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Figure-3: Increased subacromial space by the correction of scapular dyskinesis.

the subacromial space (SS) (Figure-3). Person-to-person
variations of the shape of ribcage, bulk of soft tissues
around the scapula and side-to-side variation of soft
tissue make the clinical appreciation of this movement
pattern difficult to observe in the acute stage, but is
marked during chronic stage. Though trivial in nature, this
position of the scapula brings the anterior acromion very
close to the HH at 60-90 degree of elevation/abduction in
which arc pain is present and probably is the most likely
cause of impingement. The upward translation of HH
during elevation/abduction is present in healthy
shoulders and may not be the only cause of impingement.

3- Force couple in elevation

The altered position of the scapula alters the force couple
of muscle groups, both at glenohumeral and
scapulothoracic articulation. In deltoid/rotator cuff force
couple, deltoid is overactive and the rotator cuff is
underactive in elevation of the arm. Similar alterations in
force couple of upper and lower trapezius and
dysfunction of serratus anterior muscles occur which
decreases the Subacromial space.25 This causes excessive
superior translation of the HH26-28 and repeated
movement leads to the injury of longhead of biceps and
the rotator cuff tendon itself. Serratus anterior is
underactive and upper trapezius is overactive in upward
scapular movement (upward, internal and posterior tilt)
during the elevation.2?® The resultant motion of the
scapula is desynchronised with HH motion and the
acromion process does not clear the HH underneath.
Force couple alteration may also be present in anterior,
middle and posterior fibres. The altered resting position of
spinous and lateral acromion may produce trivial length
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difference with the anterior, middle and posterior deltoid
fibres and it will produce a desynchronised pull during
elevation. Repeated movement may produce pain in the
deltoid muscle itself.

Differences in muscle length due to the typical form of
scapular dyskinesis are likely to be present and seem to be
the exact cause of the dysfunctional force couple action.
The force couple acting at the scapulothoracic and
glenohumeral joint is disturbed and abnormal HH
translation is facilitated. This mechanism can be readily
observed in chronic shoulder impingement pathologies
during arm elevation. The HH appears to be locking
against the acromion at 60-90 degrees during elevation
due to the excessive translation/acromion tipping,
although magnetic resonance imaging (MRI) may report
intact RC. Passive elevation in such a scenario is often
possible beyond 90 degrees without significant pain.

4- Muscle flexibility

Chronic pathology of the shoulder affects the length of
surrounding muscles. Coracoid-based pectoralis minor
and levator scapulae muscles are usually tight. Their
tightness keeps the scapula in a protracted position3° and
contributes to the VC of events in SIS. A degree of shortness
in the full muscle or part of the muscle may be present in
serratus anterior. Other muscles such as trapezius (upper
and lower), rhomboids, pectoralis minor and major,
subclavius and latissimus dorsi muscles may be tight and
needs to be addressed in the rehabilitation process.

B- Rotator cuff failure

The function of the RC is complex. The major function of
the RC is to rotate the HH within the glenoid cavity of the
scapula. Deltoid is the major abductor of the arm and
causes the superior translation of the HH from neutral
hanging position to 90-degree abduction due to its angle
of pull. The superior translation is opposed by the
synchronised contraction of RC muscles26 and, to some
extent, by the LH of biceps3132 so that the HH rotates in the
opposite direction in the glenoid cavity during
elevation/abduction. RC muscle contribution in abduction
is much essential in the range of 60-90 degrees of
abduction32 and their dysfunction in this range predisposes
to impingement3435 of these structures themselves.

A stable base is necessary for the best performance of RC
muscles. All the RC muscles arise from the scapula and the
dyskinesis of the scapula alters the length of these
muscles. As a result, their combined action is
desynchronised and optimum performance at 60-90
degrees of elevation/abduction is compromised and
impingement may occur. Once injury to the RC tendon or
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LH of biceps occurs, a VC of events sets in.3¢ The longer the
history of the symptoms, the more pronounced are the
changes at glenohumeral and scapulothoracic
articulation. Uninterrupted events in the VC usually lead to
a partial or full thickness tear of RC tendon or LH of biceps
and becomes a challenge for the rehabilitation specialist.

C- Anatomic anomalies and degenerative

changes

The height of normal subacromial space, from the coraco-
acromial arch to the HH, is only 1-1.5cm as seen on
radiograph36 and is occupied by the supraspinatus
tendon, subacromial bursa, LH of the biceps tendon, and
the capsule of the shoulder joint. The amounts of HH
anterior and superior translations, ranging from Tmm to
5mm, seem insignificant when compared to normal
available space. However, because of the typical pattern
of scapular dyskinesis2223 which causes the anterior
acromial tipping and subsequent reduction in space
combined with the presence of the subacromial
structures, there is little room for "error".!

Anatomic anomalies of acromion, presence of subacromial
spurs, degenerative changes at acromio-clavicular joint,
calcification and postural anomalies contribute to the
reduction in SS and are the secondary factors which put
the individual at greater risk of impingement.

D- Sources of pain in impingement

Chronic impingement is associated with multiple sources
of pain. The primary sources of pain in SIS are the tendon
of RC, LH of biceps and subacromial bursa. In the acute
stage, pain is localised to the involved structure and is
aggravated by elevation/abduction of the arm. Pain at
rest in the acute stage might indicate inflammation of the
structure involved.?

The relative immobility or malfunction of the shoulder over
a period of time produces changes in muscles and
ligaments at glenohumeral, acromioclavicular and
scapulothoracic joint. Ligaments and muscles get shorter
and produce pain on movement. Adhesion occurs at various
levels. Adhesive changes affect the mobility of the bicep
tendon within the bicipital groove and its synovial sheath
becomes the secondary source of pain. Adhesion also takes
place between the posterior capsule and the fascia of
external rotators38 and presents a challenge in diagnosis
and the rehabilitation process. Muscle spasm take place due
to primary pain and prolonged inactivity in upper and
middle trapezius, Rhomboids, belly of subscapularis and
serratus anterior, pectoralis major and minor, and these
muscles become tender. The excessive tension in these
muscles often affects the vascular and nerve components in
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chronic cases and imitates radicular pain.

Disturbances in force coupling action of deltoid/RC,
within deltoid (anterior, middle and posterior fibres) or
serratus anterior/trapezius may be the cause of pain
active movement.

Treatment priorities

Posterior and inferior capsular tightness, RC dysfunction,
pain and adhesion are the four key elements in the VC of
impingement and should be addressed during the
rehabilitation of chronic SIS. Posterior capsular tightness is
one of the prime reasons of shoulder impingement and
should be addressed during rehabilitation and
prehabilitation. Poor techniques are commonly used to
stretch the posterior capsule. To perform the manoeuvre,
the patient can be positioned either in sitting or side lying
and the clinician can then stabilise the scapula in maximum
protraction and medial rotation through one hand or with
the assistance of an assistant. The affected arm is then
brought in slight abduction and extension, followed by
stretch along the axis of humerus and passive medial
rotation in small amplitude. Immediate reassessment of the
patient active movement is mandatory. This manoeuvre
frequently produces dramatic outcomes. It is advisable to
educate the patient regarding the problem.

Strengthening exercises programme should be started
simultaneously but in a pain-free range. Isometric resisted
in neutral position of the arm or isometric co-contraction
exercises (simultaneous contraction of all muscles) in
overhead (>120 degree of elevation/abduction) for a
short time (10-15 seconds) position are effective in the
early phase of rehabilitation, followed by Kibler's? exercise
regime to gain neuromuscular control. Gradual
progression to advance close chain or open chain
exercises are added if the symptoms are improving.

Adhesions are present at various sites as describe above
and should be mobilised accordingly. Transverse friction
and manipulation (grades | & Il) in this regard are the
treatments of choice.

Occupational interventions and life style modification
may be desirable in some chronic and resistant to
treatment conditions while strict immobilisation or
aggressive mobilisation are not recommended.39

A successful management of SIS can only be
accomplished through a better understanding of the
most common biomechanical deficits and effective
treatment techniques which requires thorough
understanding of the mechanism of SIS. For the treatment
to be effective, the entire kinematic chain needs to be
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address rather than a specific aspect of the SIS.40

Limitations

The main focus of this article is the secondary intrinsic
factors involved in the VC of events in SIS as a result of
faulty kinetics and kinematics. These secondary events are
commonly ignored or poorly addressed during the
rehabilitation of SIS. The review does not thoroughly
address the primary extrinsic factors, older age-related
shoulder pathologies, suprascapular nerve lesion,
inflammatory, septic conditions and the main focus is on
Neer's stage 1 of SIS while steering clear of Neer's stage 2
and 3. Shoulder instability is also out of the scope and the
clinicians are advised to rule out the red-flag conditions
during the assessment of shoulder.

Conclusion

Posterior and inferior capsular tightness is one of the prime
causes of SIS. It is the likely cause of scapular dyskinesis and
subsequent acromion tipping, and simultaneous
anterosuperior translation of the HH. The altered position of
the scapula alters the force couple action of deltoid/RC
muscles and serratus anterior/trapezius. Repeated
elevation/abduction movement in 60-90 degree range in
the presence of reduced SS aggravates/causes injury to
subacromial structures. Acromion anomalies, subacromial
spur, calcification and degenerative changes contribute to
the reduction of SS. Presence of pain sets up a VC of events.
The relative immobility of the shoulder over a period of
time causes various changes. These changes are
dysfunction of RC muscles, adhesion between the joint
capsule and muscle fascia, adhesive changes around the LH
of biceps, contraction of the shoulder joint capsule,
shortening in certain muscles and generalised muscle
weakness. The rehabilitation programme should therefore
include loosening of the posterior and inferior capsule,
mobilisation of adhesion, scapular stability and
appropriate analgesia if the pain is constant, followed by
restoration of the strength of RC muscles in pain-free range
. Stretching of posterior capsule or RC strengthening alone
may not be appropriate. An RC strengthening programme
alone may be hazardous in chronic impingement.
Mobilisation of adhesions at posterior shoulder and LH of
biceps in the bicipital groove should be included in the
rehabilitation process.
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