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Abstract

There are a few physical therapy research available for effect of shockwave versus
mobilizing exercises in frozen shoulder patient. Therefor, the present study was done to
investigate and compare the effect of Shockwave versus mobilizing exercises in frozen
shoulder patient and answer the following question:

e Did Shockwave have a statistically significant effect in frozen shoulder patient?

e Did mobilizing exercises have a statistically significant effect in frozen shoulder
patient? Are there any statistically significant differences between effects of shockwave versus
mobilizing exercises in frozen shoulder patients?

The results obtained from the current study and the discussion that followed it was
concluded that: it is more efficient to apply Shockwave therapy rather than mobilization in
frozen shoulder patients even if both produce an effect in pain and range of motion. Depending
on the findings of this study, it is recommended to use Shockwave therapy in frozen shoulder
patients.
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Introduction

Adhesive capsulitis is a poorly understood musculoskeletal condition that can be
disabling. Adhesive capsulitis is diagnosed by numerous physical characteristics
including a thickening of the synovial capsule, adhesions within the subacromial or
subdeltoid bursa, adhesions to the biceps tendon, and/or obliteration of the axillary
fold secondary to adhesions. Since Duplay initially described a case report of
adhesive capsulitis almost 130 years ago, this condition remains an enigmatic
shoulder disorder that causes pain and restricted ROM at the glenohumeral joint
(Healing, 2018b; Hoffmeister, 2016; Kvarstein, 2015; Radovanovic, 2013; Yeung,
2017).

The typical patient that develops adhesive capsulitis in 5th to 7th decade of life.
There is generally no preference for handedness and adhesive capsulitis rarely occurs
simultaneously bilaterally. However, others have reported that it can occur
sequentially bilaterally in up to 40-50% of patients. Adhesive capsulitis is commonly
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associated with other systemic and nonsystemic conditions. (Ewald, 2011; Healing,
2018b; Hsu, et al.,, 2011; Jain et al.,, 2014; Neviaser & Hannafin, 2010; Neviaser
& Neviaser, 2011; Radovanovic, 2013; Seth, 2014).

The treatment of adhesive capsulitis involves many types of operative and non-
operative therapies that include many physical therapy treatments. Only a few
scientific reviews of frozen shoulder treatments have been published, but they suffer
badly from the ‘“garbage in, garbage out” problem: there’s not enough good quality
research to review. And so there’s a strong theme in their conclusions: no one really
knows what works yet, and most of the better evidence we do have is either
unimpressive or outright disappointing. Despite over a hundred years of treating this
condition the definition, diagnosis, pathology and most efficacious treatments are still
largely unclear (Health & Education, 1999; Hsu et al., 2011; Jain et al., 2014;
Kvarstein, 2015; Neviaser & Hannafin, 2010; Niel-Asher, 2002).

Statement of the Problem

Because there were few physical therapy research available for effect of
shockwave versus Mobilizing exercises in frozen shoulder patient, so this study was
done to answer the following question:

e Did Shockwave have a statistically significant effect in frozen shoulder
patient?

e Did mobilizing exercises have a statistically significant effect in frozen
shoulder patient?

Are there any statistically significant differences between effects of
shockwave versus mobilizing exercises in frozen shoulder patients?

Purpose of the Study

The purpose of this study is to investigate and compare the effect of Shockwave
versus Mobilizing exercises in frozen shoulder patient.

Significance of the Study

Adhesive capsulitis has an incidence of 3-5% in the general population and up
to 20% in those with diabetes. This disorder is one of the most common
musculoskeletal problems seen in orthopedics. Although some have described
adhesive capsulitis as a self-limiting disorder that resolves in 1-3 years, other studies
report ranges of between 20 and 50% of patients with adhesive caspulitis which suffer
long-term ROM deficits that may last up to 10 years (Loeffler et al., 2011;
McKenzie & Richardson, 2018).

The typical patient that develops adhesive capsulitis in 5th to 7th decade of life.
There is generally no preference for handedness and adhesive capsulitis rarely occurs
simultaneously bilaterally. However, others have reported that it can occur
sequentially bilaterally in up to 40-50% of patients. Adhesive capsulitis is commonly
associated with other systemic and nonsystemic conditions. By far the most common
is the co-morbid condition of diabetes mellitus, with an incidence of 10-36%. (Chan
et al., 2017; Chokkalingam et al., 2017).
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Definition of Terms

The following terms are defined for the clear understanding of the terminology
that was used in the study:

Adhesive capsulitis

Adhesive capsulitis (also known as frozen shoulder) is a painful and disabling
disorder of wunclear cause in which the shoulder capsule, the connective tissue
surrounding the glenohumeral joint of the shoulder, becomes inflamed and stiff,
greatly restricting motion and causing chronic pain (Aune, 2010; Barton, 2005;
MacKenzie et al., 2003; Niel-Asher, 2002).

Extracorporeal shockwave therapy

ESWT uses biphasic acoustic energy that goes from positive high peak pressures
(10-100 MPa megapascals-MPa-for Focused F- ESWT; 0.1-1 MPa for Radial R-
ESWT) to negative phase ( 10 MPa); short rise times (10-100 ns for F-ESWT; 0.5-1
ms for R-ESWT), short duration (0.2-0.5 ms for F-ESWT; 0.2-0.5 ms for R-ESWT)

(Gleitz and Hornig, 2012).

Anatomy and biomechanics:
Glenohumeral joint anatomy

The shoulder complex has the greatest mobility of all joints. On one hand, this
mobility is because of little bony congruity of its articulating surfaces. The joints of
the shoulder complex have to rely on adjacent ligaments and muscles to provide
stability. Consequently, they are susceptible to injury and degeneration. On the other
hand, the shoulder complex is composed of the scapulothoracic articulation and the
glenohumeral joint to share the overall motion and increase its range. This
composition allows the involved muscles to work in the most efficient part of their
length-tension curve and the glenoid to be placed underneath the humeral head to bear
some weight of the arm (Abrahams, 2009; Abrahams et al., 2003).

Glenoid

Inferior to the acromion, the flat scapula thickens to form the glenoid. The spin
glenoid notch separates the base of the acromion from the glenoid. Its slightly
concave surface is shaped like an inverted comma with an anterior incision, and the
radius of curvature is larger than that of the humerus. The total surface area is three to
four times smaller than that of the homers. The central portion of the glenoid shows
frequently an area of thinned cartilage. The glenoid faces laterally, being 10° to 15°
superiorly tilted relative to the medial border of the scapula. Relative to the plane of
the scapula, the glenoid surface is nearly perpendicular: retroversion of an average of
7.4° with an incidence of 75% or anteversion of an average of 2° to 10° with an
incidence of 25% were noted. On its superior tip, the supraglenoid tubercle is origin
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of the long head of the biceps. On its inferior pole, the infrageneric tubercle is the

origin of the long head of the triceps (Armstrong & Murthi, 2016).
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Fig.(1): The two-dimensional orientation of glenoid with respect to the medial
border and the plane of the scapula ( Armstrong & Murthi, 2016).

Glenoid Labarum

The glenoid labarum is a ring of triangular shape in section overlying the
peripheral circumference of the glenoid with its free rim projecting into the joint. It
consists of dense fibrous tissue. Its base is attached to the margin of the glenoid fossa
by fibrocartilage and fibrous bone. It is attached to the glenohumeral ligaments and
blends superiorly with the origin of the long head of the biceps tendon at the
supraglenoid tubercle. Its function is to increase congruity, generating a suction effect
and enhancing stability of the glenohumeral joint (Atlas, 2009; Bain et al., 2015).

Glenohumeral Joint Capsule

The capsule of the glenohumeral joint has a large volume of normally about 10 to

15 mL and twice the surface area of the humeral head. On the inside, it is covered
with synovium; on the outside, rotator cuff tendons protect the capsule on all but the
inferior aspect. The tendons of the subscapularis and supraspinatus are even fused
with the capsule close to their insertion. The capsule begins at the border of the
labarum, is attached to its outer surface, and is anchored onto the bone of the glenoid
neck. It extends superiorly to the coracoid process and in varying length along the
biceps tendon into the intertubercular groove. It inserts into the anatomic neck close
to the cartilage of the humeral head and with some distance inferiorly to form the
axillary recess. Apart from the outlet for the biceps tendon, the capsule has a gap for
the subscapular recess anteriorly (Bozkurt & Acar, 2017; Chung, 2005).
Histologically the capsule is composed of three layers: an outer and an inner layer
with fibres running in the frontal plane from the glenoid to humerus and a middle
layer with fibres running in the sagittal plane. The glenohumeral ligaments reinforce
the joint capsule. They are an abrupt thickening of the inner layer with organized
collagen bundles in the frontal plane. A thickening of middle layer reinforces the
axillary pouch. Contrary to the anterior joint capsule, the posterior is quite thin
(Culham, Peat, & Therapy, 1993; Devi, 2018).

Glenohumeral Ligaments
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The coracohumeral ligament originates from the base and lateral border of the
coracoid process and runs transversely to the greater tuberosity. Its anterior border is
distinct medially and merges laterally, whereas its posterior border is indistinct. It is a
primary restraint to the long head of the biceps tendon (Di Giacomo et al., 2008;
Dutton, 2008).

SGHL

Humeral Head

Fig 2 SGHL = superior glenohumeral ligament, MGHL = middle glenohumeral
ligament; PC = posterior capsule; IGHLC = inferior glenohumeral ligament complex; AB
= anterior band (Elser et al., 2011; Franklyn-Miller, Falvey, McCrory, & Brukner, 2010).

The transverse humeral ligament is the roof of the proximal end of the bicipital
groove and acts as the retinaculum for the long head of the biceps tendon. It is made
of transverse fibres of the capsule (Gartsman & Edwards, 2008).

Although constant in presence, the superior glenohumeral ligament is variable in
size and origin. It arises from the anterior labrum, sometimes as far superior as the
long head of the biceps tendon and sometimes as far inferior as the middle
glenohumeral ligament or in between (Grine, 2004).

The middle glenohumeral ligament shows the largest variation in diameter. It can
be as thin as the capsule or as thick as the subscapularis tendon. It originates from the
anterior labrum or glenoid neck to insert into the lesser tuberosity underneath the
subscapularis tendon with which it is mingled (Haas, 2010).

The inferior glenohumeral ligament is thicker than the rest of the capsule, although
variable in size and attachment site. Its structure resembles a hammock consisting of a
prominent anterior band, a posterior band, and the axillary pouch in between. Looking
at the glenoid being divided like a clock, the anterior band originates from the glenoid
or labrum from the 2 to 4 o'clock position and the posterior band from the 7 to 9
o'clock position. It inserts into the anatomic neck of the humerus inferior to the
cartilage in a U or V shaped fashion (Hallam, 2008).

Humeral Head

The articular surface has an ovoid shape facing medially, superiorly, and
posteriorly. The humeral head is inclined about 130° relative to the shaft with 30° of
retrotorsion relative to the condyles of the elbow. The articular surface of the humeral
head forms almost a true sphere. The margin is tilted 45° relative to the humeral shaft.
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In contrast to the glenoid, the central portion of its hyaline cartilage is the thickest
(Hansen & Kennelly, 2018).

/ +X Radius]

Fig 3 The three-dimensional orientation of the articular surface of the humeral
head, with respect to the bicondylar axis of the elbow (Hansen & Kennelly,
2018).

The anterior border of the articular surface is the lesser tuberosity, and its lateral
border is the greater tuberosity with the intertubercular groove in between. Together
with the medial surface of the surgical neck, they are sites for a ring of tendinous and
ligamentous attachments around the articular surface. This ring functions to stabilize
the joint by centralizing the humeral head while tightening around the prominent
articular surface (Hodge & Education, 2006; lazzetti & Rigutti, 2005).

The intertubercular groove lies 30° medial 70° or 9 mm anterior to the central axis
of the articular surface. It is bordered by the lesser tuberosity anteriorly and by the
greater tuberosity posteriorly. The transverse ligament bridges the intertubercular
groove proximally to act as a retinaculum for the long head of the biceps tendon.
Distally the subscapularis tendon inserting onto the lesser tuberosity forms the floor
of the sheath. The supraspinatus tendon inserting onto the greater tuberosity forms its
roof. The depth of the intertubercular groove seems to play a role in the pathogenesis
of long head of the biceps tendinitis by more or less exposing the tendon to an
impingement process (Jarmey, 2004; Johnson & research, 1987).

There are three facets on the greater tuberosity: the superior, the middle, and the
inferior. The supraspinatus muscle inserts onto the superior facet and the superior half
of the middle facet. Anterior fibers of the supraspinatus tendon mingle with the
subscapularis tendon fibers. Posteriorly the infraspinatus tendon attaches to the
middle facet, covering the posterior border of the supraspinatus tendon. The teres
minor tendon inserts onto the inferior facet (Kapit & Elson, 2002; Logan et al.,
2004).

Scapulohumeral Muscles
Supraspinatus.

The supraspinatus muscle takes fleshy origin in the supraspinatus fossa to have a
tendinous insertion onto the greater tuberosity. The muscle belly has a fusiform shape
with a thick tendinous core, the intramuscular tendon, located in the anterior third.
Approximately 70% of the muscle fibers attach to the intramuscular tendon, whereas
30% attach directly to the extramuscular tendon. This muscle is categorized as a
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circumpennate muscle. The superficial tendon fibers run longitudinally, whereas the
deep ones run obliquely to mingle with adjacent muscles and create a tendinous ring.
The supraspinatus is part of the force couple to stabilize the glenohumeral joint by
compression and initializes elevation. Elevation in case of supraspinatus paralysis
requires more deltoid force, but the other rotator cuff muscles are still able to stabilize
the humeral head sufficiently for full range of motion. The suprascapular nerve (C4—
6) supplies innervation (Marieb, 2004; Moreno, 2016).

Infraspinatus.

The infraspinatus muscle takes fleshy origin in the infraspinatus fossa and scapular
spine to insert with a flat tendon onto the middle facet of the greater tuberosity. It is a
circumpennate muscle with an intramuscular tendon located in the centre of the
muscle belly. The infraspinatus muscle stabilizes the glenohumeral joint by resisting
posterior and superior translation and generates 60% of the overall external rotation
force. The suprascapular nerve (C4-6) supplies innervation (Morton et al., 2018;
O'Brien et al., 1990).

Teres Minor.

Origin of the teres minor muscle is the lateral border of the scapula and the
infraspinatus fascia, and its fleshy insertion is located inferior to the infraspinatus
muscle on the inferior facet of the greater tuberosity. Similar to the infraspinatus, this
is a circumpennate muscle with a single intramuscular tendon located in the center of
the muscle belly. The teres minor muscle acts as stabilizer of the glenohumeral joint
by resisting posterior and superior translation and generates 45% of the total external
rotation force. The posterior branch of the axillary nerve (C5-6) supplies innervation
(Patton & Thibodeau, 2010; Porterfield & DeRosa, 2004).

Subscapularis.

The subscapularis muscle takes fleshy origin in the subscapularis fossa and inserts
onto the lesser tuberosity. Its tendinous bands are interspersed evenly in the medial
portion of the muscle to condense laterally into a flat tendon in the superior two
thirds, whereas the inferior third remains muscular. This muscle with multiple
intramuscular tendons is a multicircumpennate muscle. The subscapularis sends fibers
of its tendinous insertion across the intertubercular groove to form the floor of the
bicipital sheath. As the only component of the anterior rotator cuff, it stabilizes
actively the glenohumeral joint by resisting anterior and inferior translation and acts
as a strong internal rotator. It is considered to be a passive stabilizer too, because of
the dense collagen structure of its tendon and its fusion with the middle and inferior
glenohumeral ligament. Two branches of the subscapular nerve (C5-8) for the
superior and inferior portion of the muscle supply innervation (Rockwood, 2009;
Science, 2009).

Deltoid.
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The deltoid muscle is composed of the clavicular part originating from the lateral
clavicle, the acromial part from the acromion, and the spinal part from the scapular
spine. Their common insertion is the deltoid tubercle on the humerus. The deltoid is
the most important abductor of the glenohumeral joint. Although the acromial portion
is the strongest one and starts the movement, the clavicular and spinal portions
participate at higher degrees of abduction. Conversely, in low degrees of abduction,
the medial fibres of the anterior and posterior portions can take part in adduction of
the arm. Additionally, the anterior portion affects flexion and the posterior portion
extension. Paralysis of the deltoid results mainly in 50% loss of abduction strength.
The axillary nerve (C4-5) innervates the deltoid (Seiger, 2002, 2004).

Teres Major.

The teres major originates from the posterior surface of the inferior angle of the
scapula to take a tendinous insertion on the medial margin of the intertubercular
groove. On its way to the humerus, it takes a 180° spiral course with the posterior
fibres inserting anteriorly. Its functions are internal rotation, adduction, and extension
of the humerus. The subscapular nerve (C5-7) supplies innervation (Seikel et al.,
2005; Sethi, 2005).

Biceps.

The long head of the biceps muscle has its origin at the supraglenoid tubercle.
Ensheathed by the synovial membrane, it runs intra-articularly on top of the humeral
head to exit the joint capsule through the intertubercular groove. The short head of the
biceps originates from the coracoid process. Both heads have a common insertion
onto the tuberosity of the radius laterally and onto the ulnar fascia of the forearm
medially. Although it acts as a stabilizer of the humeral head, its main function is to
effect elbow flexion and forearm supination. The biceps muscle is innervated by the
musculocutaneous nerve (C5-6) (Shamley et al., 2014; Trumble et al., 2006).

- Triceps.

The long head of the triceps originates from the infraglenoid tubercle and the
inferior labrum to insert in common with both other heads onto the olecranon. The
long head participates in extension and adduction of the glenohumeral joint, whereas
the main function of the whole muscle is extension of the elbow joint. The radial
nerve (C6-8) supplies innervation (Kapit & Elson, 2002; Rockwood, 2009; Vella,
2006).

Coracobrachialis.

The coracobrachialis muscle originates in common with the short head of the
biceps on the coracoid process to insert onto the anteromedial surface of the central
humerus. It participates in flexion and adduction of the glenohumeral joint.The
musculocutaneous nerve enters the coracobrachialis muscle between 2 and more than
5 cm inferior to the tip of the coracoid process to innervate it (Culham et al., 1993;
Di Giacomo et al., 2008; Franklyn-Miller et al., 2010; Haas, 2010; Hansen &
Kennelly, 2018; Moreno, 2016; Porterfield & DeRosa, 2004).
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Glenohumeral joint biomechanics.
Motion

The humeral head and the glenoid articular surface show a high degree of
conformity. The humeral head is believed to be more convex in the anterior-posterior
direction than in the superior-inferior direction. Some authors measured the sphericity
of the humeral head using stereophotogrammetry, however, and concluded that the
articular surface of the humeral head could be approximated by a sphere with small
deviations of less than 1% of the radius. the difference between the two diameters of
the humeral head is less than 1 mm in 88.2% of the tested specimens. The motion of
the glenohumeral joint is basically ball-and-socket in nature (Berliner et al., 2015;
Patel et al., 2012).

During active and passive arm elevation, the superior-inferior translation of the
humeral head is only 0.3 to 0.35 mm in normal shoulders. Anterior-posterior
translation is substantially larger. The head translates anteriorly 3.8 mm on average
during flexion, translates posteriorly 4.9 mm during extension, and translates 4 mm
during horizontal extension. Larger translations in the anterior-posterior direction than
in the superior-inferior direction occur as a result of the bony configuration of the
glenoid because it is more concave in the superior-inferior direction (radius of
curvature = 322 + 7.6 mm) than in the anterior-posterior direction (radius of
curvature = 40.6 + 14 mm) (Entezari et al., 2012; Merolla et al., 2015).

Glenohumeral kinematics is affected by various pathologic conditions of the
shoulder. Partial-thickness or full-thickness rotator cuff tears typically are associated
with superior migration of the humeral head during arm elevation. This migration is
caused by the imbalance between the deltoid and the insufficient cuff muscles. Even
with the intact cuff tendons, muscle fatigue might cause superior shift of the humeral
head. In shoulders with anterior instability, the humeral head is located more
anteriorly with the arm in horizontal extension and external rotation. In stiff shoulder
joints, the humeral head moves upward during the first degrees of arm elevation
(Degen et al., 2013; Herrmann, 2016).

Rotator Cuff Tears

Clavicle Supraspinatus,

Partial- or full-thickness rotator cuff tears typically are associated with superior
migration of the humeral head during arm elevation, caused by the imbalance
between the deltoid and the insufficient cuff muscles (Degen et al., 2013;
Herrmann, 2016).
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In a spatial motion analysis, the maximal glenohumeral elevation was obtained in a
plane 23° anterior to the scapular plane with the arm in 35° of external rotation. The
maximal humerothoracic elevation is achieved in a plane 4° posterior to the scapular
plane. This discrepancy seems to result from a difference between isolated motion of
the glenohumeral joint and combined motion of the glenohumeral and scapulothoracic
joints. External rotation at the glenohumeral joint during arm elevation is necessary to
clear the greater tuberosity from the coracoacromial arch and to accommodate the
retroverted articular surface in an optimal position for glenoid contact. With the arm
in external rotation, a larger portion of the articular surfaces are in contact (Felstead
etal., 2017; Limb & Textbook, 2014).

Translation of the humeral head reproducibly accompanied passive movements of
the glenohumeral joint. The humeral head translates anteriorly with the arm in flexion
and posteriorly with the arm in extension. This forced translation is thought to be
induced by the tightening of the capsuloligamentous structures during motion.
Excessive tightness of the anterior capsule after anterior capsulorrhaphy leads to
posterior subluxation (Ahmad et al., 2014; Patel et al., 2012; Shamley et al., 2014;
Shenoy, 2017).

Fig 4 Translation of the humeral head accompanies even passive movements
of the glenohumeral joint. This forced translation is induced by the tightening of
the capsuloligamentous structures during motion. Excessive tightness of the
anterior capsule following anterior capsulorrhaphy leads to  posterior
subluxation. P = displacing force (Ahmad et al., 2014; Patel et al., 2012; Shamley
et al., 2014; Shenoy, 2017).

Stability
Ligaments.

Ligaments are sturdy, band-like structures that connect bones to other bones and
are important for stability. Once stretched, they tend to stay stretched and if stretched
too far, they can tear. There are several important ligaments about the shoulder girdle.
Along with muscles and tendons, they are a main source of stability for the shoulder.
Shoulder ligaments also form the joint capsule that surround the glenohumeral joint.
(Abrahams, 2009; Abrahams et al., 2003; Bain et al.,, 2015; Di Giacomo et al.,
2008; Hansen & Kennelly, 2018)

The superior glenohumeral ligament is an anterior stabilizer and an inferior
stabilizer in the hanging arm position. The major role of the middle glenohumeral
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ligament is anterior stabilization with the arm in adduction up to 30° to 45° of
abduction. This function is apparent in 90° of abduction with the arm in neutral
rotation but not in external rotation. It is also an inferior stabilizer with the arm in
adduction (Ahrens, 2015; Merolla et al., 2015; Reddy, 2015; Shamley et al., 2014).

The inferior glenohumeral ligament is the most important anterior stabilizer with
the arm in abduction and external rotation, the position of anterior dislocation. The
function is by its anterior band and the axillary pouch but not by its posterior band.
The posterior band is a posterior stabilizer with the arm in flexion and internal
rotation or in 90° of abduction. With abduction and external rotation, the anterior
band fans out to support the humeral head, whereas the posterior band becomes
cordlike. The opposite happens in internal rotation (Ahmad et al., 2014; Alibazi et
al., 2015; Merolla et al., 2015).

The coracohumeral ligament (CHL) is known to be an inferior stabilizer with the
arm in adduction. It functions as an inferior stabilizer and tightens in external rotation.
The CHL also stabilizes the head in the superior direction but to a minor degree
(Ahrens, 2015; Erickson et al., 2014; Maria et al., 2017).

A rotator cuff interval lesion is clinically apparent as inferior instability with the
arm in internal rotation but not in external rotation. The rotator interval capsule
indirectly stabilizes the shoulder inferiorly by means of maintaining the negative
intra-articular pressure. In external rotation, the CHL prevented inferior instability
even after the interval capsule was sectioned. The rotator interval capsule also
provides posterior stability (Charalambous, 2019; Entezari et al., 2012; Shamley et
al., 2014; Veeger & Gasparutto, 2018).

Glenoid Concavity.

The glenoid fossa has a concavity, which centers the humeral head on the glenoid.
It is deeper in the superior-inferior direction than in the anterior-posterior direction.
The humeral head is more stable in the superior-inferior direction than in the anterior-
posterior direction. When the head is compressed onto the glenoid fossa, the force
necessary to dislocate the head is approximately 60% of the compressive force
(stability ratio) in the superior-inferior directions and 35% in the anterior-posterior
directions (Ahmad et al., 2014; Elkousy et al., 2011; Merolla et al, 2015;
Mirhadizadeh, 2018; Shamley et al., 2014).

Labrum.

The function of the labrum is to increase the stability of the humeral head on the
glenoid socket by increasing the depth of its cavity. After removal of the labrum, the
stability ratio decreases by 20% on average (Ahrens, 2015; Bumbea et al., 2010;
Davenport, 2018; Felstead et al., 2017; Maria et al.,, 2017; Merolla et al.,, 2015;
Shamley et al., 2014).

Scapular Inclination.
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Basmajian and Bazant4 noticed that the shoulder was unstable inferiorly when the
arm was in abduction, but it was stabilized with the arm in adduction. They thought
that in adduction, the superior capsuloligamentous structures became tight because of
the slope of the glenoid fossa, which prevented inferior translation of the humeral
head. In shoulders with multidirectional instability, the scapula is less abducted
during arm elevation than in healthy shoulders. Inferior instability as part of
multidirectional instability can thus be explained by the lack of the stabilizing effect
of scapular inclination (Ahmad et al., 2014; Alibazi et al.,, 2015; Elser et al., 2011,
Herrmann, 2016; Levy & Narvani, 2011; Merolla et al., 2015; Scheiderer & Lacheta,
2017; Shamley et al., 2014). Clinical phases

Adhesive capsulitis presentation is generally broken into three distinct stages. The
first stage that is described is called the freezing or painful stage. Patients may not
present during this stage because they think that eventually the pain will resolve if
self-treated. As the symptoms progress, pain worsens and both active and passive
ROM becomes more restricted, eventually resulting in the patient seeking medical
consultation. This phase typically lasts between 3 and 9 months and is characterized
by an acute synovitis of the glenohumeral joint (Kim, Yoo, Kwak, Jeong, & Kim,
2017; Wang et al., 2017).

Most patients will progress to the second stage, the frozen or transitional stage.
During this stage shoulder pain does not necessarily worsen. Because of pain at end
ROM, use of the arm may be limited causing muscular disuse. The frozen stage lasts
anywhere 4 to 12 months. The common capsular pattern of limitation has historically
been described as diminishing motions with external shoulder rotation being the most
limited, followed closely by shoulder flexion, and internal rotation. There eventually
becomes a point in the frozen stage that pain does not occur at the end of ROM
(Pietrzak, 2016; Sun et al., 2016).

The third stage begins when ROM begins to improve. This 3rd stage is termed the
thawing stage. This stage lasts anywhere from 12 to 42 months and is defined by a
gradual return of shoulder mobility (Prestgaard et al., 2015; Theodorides et al.,
2014).

Pathology

Pain associated with adhesive capsulitis can cause a limitation or selective
immobilization of the painful shoulder. Prolonged immobilization of a joint has been
shown to cause several detrimental pathophysiologic findings including: decreased
collagen length, fibrofatty infiltration into the capsular recess, ligament atrophy
resulting in decreased stress absorption, collagen band bridging across recesses,
random collagen production, and altered sarcomere number in muscle tissue (Barton,
2005; Davies, 2006; Varcin, 2013).

Evaluation

The evaluation of adhesive capsulitis starts with a thorough shoulder history.
Inciting events such as mild trauma are often given in relation to the shoulder pain.
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This may be something very trivial, and in fact may not be related to the process, but
the patient may recall something that is attributed to starting the process. Adhesive
capsulitis often involves the non-dominant extremity. This is because it is easier to
protect and not use the extremity because it is painful and the dominant extremity can
do the work. When the extremity is held close to the body, often to “protect it”, the
process can then proceed unchecked. This becomes even more apparent when passive
ROM is accompanied by an unusual amount of pain and guarding. The entity
describing a slow onset of pain was discussed, felt near the insertion of the deltoid,
inability to sleep on the affected side, and restriction in both active and passive
elevation as well as external rotation, yet with normal radiologic appearance. Without
degenerative joint disease on radiographs, this clinical picture suggests the diagnosis
of adhesive capsulitis (Aune, 2010; Central, 2019b; Davies, 2006; Ims, 2018).

The physical examination is marked by the loss of both passive and active range of
motion. This motion may also be painful as the capsule reaches its stretching point.
Examination tests for other shoulder abnormalities can also be positive. Testing for
impingement may be positive with a Hawkin’s or Neer sign; however, the pain is
likely from the intrinsic process of impingement or capsular stretch rather than from
adhesive capsulitis (Health & Education, 1999; Mohamed, 2007; Sun et al., 2016;
Varcin, 2013).

The diagnosis of adhesive capsulitis is often one of exclusion. Early in the disease
process adhesive capsulitis may clinically appear similar to other shoulder conditions
such as major trauma, rotator cuff tear, rotator cuff contusion, labral tear, bone
contusion, subacromial bursitis, cervical or peripheral neuropathy. Additionally, a
history of a previous surgical procedure can lead to shoulder stiffness. If a history of
these other pathologies are negative and if radiographs do not demonstrate
osteoarthritis, then the diagnosis can be given (Central, 2019c; Harris et al., 2013;
Seth, 2014; Sun et al., 2016; Walmsley et al., 2017).

A screening radiograph of the shoulder is imperative to diagnose adhesive
capsulitis. This rules out other possible diagnosis of loss of ROM that include
osteoarthritis, or chronic anterior or posterior dislocation (Central, 2019b; Chiang &
Dugan, 2016; Kim et al.,, 2017; Niel-Asher, 2002; Prestgaard et al., 2015; Yeung,
2017).

Non-operative treatments:
Anti-inflammatories

Treatment of adhesive capsulitis often involves the use of anti-inflammatories, or
corticosteroids. NSAIDs may be used during any phase as an attempt to relieve
symptoms. There are no well done studies to indicate that NSAIDs change the natural
history of adhesive capsulitis. There is a paucity of literature that even would support
the use of NSAIDS for this diagnosis. However, NSAIDS are not only anti-
inflammatories, they are analgesics and are a reasonable first choice for treatment
(Barton, 2005; Davies, 2006; Hoffmeister, 2016; Kvarstein, 2015).
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Intra-articular corticosteroid injections

Although high-quality randomized studies of corticosteroid injection for treatment
of adhesive capsulitis have not been done, there is some evidence to indicate there is a
short-term benefit with their use. Given the low likelihood of complications with this
approach, the use of either a subacromial injection or glenohumeral injection should
be considered. One limitation to using this form of treatment comes upon recent
evidence that injections performed blindly may be inaccurate in approximately 60%
of cases. Better clinical outcome is found with greater accuracy. This problem may be
overcome with the use of ultrasound guided joint injection (Barton, 2005; Central,
2019c; Healing, 2018b; Ims, 2018).

Capsular distension injections

This method of treatment has been described for patients under local anesthesia.
The joint is injected to its limits with local anesthetic to attempt to stretch the capsule.
This technique is often poorly tolerated because of pain that is experienced during the
process as the entire shoulder is not anesthetized from the intra-articular injection
(Davies, 2006; Hsu et al., 2011; mohamed, 2007; Niel-Asher, 2002; Radovanovic,
2013).

Surgical treatment

The treatment of adhesive capsulitis should lead to the operating room only after a
concerted effort at conservative management has failed. There is not a discrete
timeline to head to surgery. As a general rule patients should have participated in
some form of therapy for at least 2 months, and shown no progress. Patients should
feel they are not making progress and have significant pain and limitations of
occupation, recreation, or sleep to proceed with surgical intervention (Ims, 2018;
Kvarstein, 2015; Neviaser & Hannafin, 2010; Neviaser & Neviaser, 2011; Seth,
2014; Varcin, 2013)

Conclusions

The results obtained from the current study and the discussion that followed it was
concluded that: it is more efficient to apply Shockwave therapy rather than
mobilization in frozen shoulder patients even if both produce an effect in pain and
range of motion.

Implementations

Depending on the findings of this study, it is recommended to use Shockwave therapy
in frozen shoulder patients.
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