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ABSTRACT

Adhesive capsulitis, also referred to as frozen shoulder, is among the most common musculoskeletal illnesses
impacting the shoulder joint. It is marked by escalating discomfort, rigidity, and substantial limiting of shoulder
mobility, resulting in major functional impairments. The issue often impacts persons aged 40 to 65 and is more
frequent in patients with diabetes mellitus, thyroid problems, and other systemic ailments. The increased frequency
of lifestyle-related disorders and an aging population is contributing to the increasing prevalence of adhesive
capsulitis, hence imposing a significant load on healthcare systems and rehabilitation programs. Consequently, there
is an increasing demand for efficacious treatment techniques that might enhance functional results and diminish
impairment in impacted persons. Notwithstanding the presence of several traditional treatment modalities, such as
physiotherapy, stretching exercises, joint mobilization, electrotherapy, and pharmaceutical interventions, numerous
patients remain in suffering from chronic pain, limited mobility, and enduring functional impairment. During Stage 11
adhesive capsulitis, capsular fibrosis and limitations in mobility can profoundly impact daily activities, including
dressing, grooming, reaching, lifting, and occupational responsibilities. Traditional rehabilitation treatments typically
prioritize enhancing glenohumeral joint mobility, neglecting secondary biomechanical issues including scapular
dysfunction and myofascial limits. Consequently, functional improvement may be partial, and impairment may endure
despite intervention.
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INTRODUCTION limb. Scapular motions transpire in three dimensions,
encompassing upward and downward rotation, internal

Scapular Kinematics in Adhesive Capsulitis and exterior rotation, along with anterior and posterior
tilting. Accurate scapular kinematics are crucial for

1 Definition of Scapular Kinematics preserving shoulder stability, enhancing muscle
function, and facilitating pain-free movement. Any

Scapular kinematics pertains to the examination of the modification in scapular movement might impair

movement, position, and orientation of the scapula normal shoulder mechanics and lead to musculoskeletal

during upper extremity exercises. The scapula is dysfunction.

essential for shoulder function, providing a firm

foundation for glenohumeral movement and enabling 2 Normal Scapular Movement Patterns

effective force transfer between the trunk and upper
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In typical circumstances, the scapula moves in
synchrony with the humerus during arm raising, a
process referred to as scapulohumeral rhythm. During
shoulder abduction and flexion, the scapula experiences
upward rotation, posterior tilting, and external rotation
to preserve proper alignment of the glenoid fossa with
the humeral head. This synchronized motion facilitates
effective force distribution across the shoulder complex,
thereby reducing stress on adjacent soft tissues. The
scapulothoracic articulation collaborates with the
glenohumeral, acromioclavicular, and sternoclavicular
joints to facilitate seamless and effective upper-limb
motions. Effective neuromuscular regulation of the
scapular stabilizing muscles, such as the serratus
anterior and trapezius, is crucial for preserving correct
scapular kinematics.

3 Scapular Dyskinesis Associated with Adhesive
Capsulitis

Adhesive capsulitis is often linked to scapular
dyskinesis, a disease marked by atypical scapular
movement and alignment. Progressive capsular
tightening limits glenohumeral mobility, leading
patients to adopt compensatory movement patterns that
involve enhanced scapular motion to perform functional
activities. Research has indicated increased scapular
upward rotation, elevation, and external rotation during
arm motions in persons with adhesive capsulitis. These
compensatory adaptations are thought to arise as a
means to mitigate restrictions in shoulder mobility and
sustain arm elevation. Prolonged aberrant scapular
mobility can result in muscular imbalance, decreased
proprioception, and heightened stress on peri-scapular
tissues, hence exacerbating discomfort and functional
impairment.

Myofascial Decompression (MFD)

Hamstring injuries frequently result in prolonged
recovery times and a heightened risk of re-injury,
ranking third among orthopedic issues, behind knee and
ankle injuries. In football, hamstring strains are the most
prevalent in the AFL, second in the NFL's preseason
camps, and sixth in college basketball. Hamstring
strains, predominantly observed in sprinting events,
were 26% of all track and field injuries. Recent
comprehensive research in soccer indicates that
hamstring injuries constitute between fifteen percent
and fifty percent of all muscle injuries. Hamstring injury
can lead to diminished performance and significant time
away from the sport. According to one study, mild
injuries resulted in one to seven days of missing time,
moderate injuries in eight to twenty-eight days, and
severe strains in more than twenty-eight days.

A primary cause of hamstring rips is insufficient
flexibility in the region posterior to the kneecaps.
Incorporating stretching into a thorough cardiovascular
warm-up before to exercise is thought to diminish
passive stiffness and improve range of motion during
physical activity. In conjunction with a thorough warm-
up, both static and dynamic stretching before to physical
exercise are considered equally advantageous in
improving the flexibility and range of motion of the
targeted muscles and soft tissues, potentially decreasing
the risk of musculotendinous injury. A variety of
neuromuscular factors can influence flexibility. This
encompasses changes in tendon length, muscle length
resulting from fascicle elongation and rotation, reflexive
passive resistance of the musculotendinous unit,
diminished strain tolerance, gender, and inheritance.
Fascial constraints place further limitations on
movement. Fascia constraints may arise from injury,
inactivity, illness, and/or inflammation. They may
restrict flexibility in the muscles and impose excessive
tension on them.

The main objective of myofascial release treatment is to
mitigate the adverse effects of fascial constraints, such
as limited movement and discomfort, by employing
various approaches to restore the histological length or
pliability of the body's soft tissues. During this process,
the soft tissues (fascial tissue) are rejuvenated; fibrous
adhesions (or connective tissues) between various tissue
layers are detached, resulting in the fascial tissue
exhibiting reduced viscosity or more fluid-like
properties (thixotropic) in relation to its structure.

Evidence indicates that various myofascial release
treatments can influence the thixotropic characteristics
of fascia and stimulate muscles, resulting in enhanced
pliability and softness. Myofascial release treatments
enhance blood circulation by alleviating pressure in
targeted locations. Fascia has several sensory
mechanoreceptors. Studies have shown that these
mechanoreceptors can influence local tissue viscosity
and diminish sympathetic tone when stimulated by
manual pressure. Re-calibrating the gamma motor
feedback loop to the central nervous system allows for
the stimulation of fascial sensory nerve terminals of
types III and IV during face manipulation. This may
subsequently induce changes in local vasodilation and
muscle tone.

The hand therapy is known to modify both tissue tone
and the consistency of ground material. Consequently,
the viscoelastic, shock-absorbing, and energy-absorbing
properties of the fascia may alter. Self-myofascial
release successfully mitigates the thixotropic properties
of fascia by improving blood circulation and reducing
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scar tissue adhesions. Utilizing a foam roller, a method
of self-myofascial release, has been demonstrated to
enhance flexibility prior to exercise. The patient may do
self-massage on the afflicted region by utilizing a solid
foam cylinder, referred to as a foam roller, to roll their
bodyweight over it.

This will enhance the range of motion in that particular
region. Foam rollers function by exerting broad, direct
pressure on soft tissues during rolling, resulting in tissue
expansion and friction between them. The fascia
becomes more pliable, and the fibrous adhesions among
the connective tissue layers are disrupted by the heat
generated from friction. According to these assertions,
rolling elongates the fascia and enhances flexibility by
exerting direct, sweeping pressure on the soft tissues. A
ten-degree enhancement in quadriceps flexibility was
attained with two one-minute sessions of foam rolling.
The sit-and-reach test, which assesses flexibility, has
demonstrated improvement following foam rolling of
the gluteal and hamstring muscles. Research indicates
that foam rolling helps mitigate post-exercise fatigue.

OBJECTIVES OF THE STUDY

1. To study on Scapular Kinematics in Adhesive

Capsulitis
2. To study on Impact of myofascial
decompression and scapulothoracic

rehabilitation on scapular kinematics and
disability in adhesive capsulitis

Scapulothoracic Rehabilitation

1 Definition and Components of Scapulothoracic
Rehabilitation

Scapulothoracic rehabilitation is a specialist therapy
method designed to restore normal scapular mobility,
stability, muscle coordination, and functional
integration of the scapulothoracic joint within the
shoulder complex. The scapula functions as a dynamic
base for upper-extremity movement, and its appropriate
operation is crucial for effective shoulder mechanics.
Scapulothoracic rehabilitation includes many therapies
such as scapular stability exercises, mobility training,
postural correction, flexibility exercises, proprioceptive
training, neuromuscular re-education, and strengthening
of the scapular muscles. These components are
engineered to rectify biomechanical deficiencies,
enhance muscle equilibrium, and reinstate coordinated
movement patterns. In individuals with adhesive
capsulitis, scapulothoracic rehabilitation is crucial since
limited glenohumeral mobility frequently results in

compensatory scapular dysfunction and modified
movement patterns.

2 Importance of Scapular Stabilization Exercises

Scapular stability exercises are the foundation of
scapulothoracic rehabilitation. These exercises seek to
improve the strength, endurance, and coordination of
essential scapular stabilizing muscles, such as the
serratus anterior, middle trapezius, lower trapezius, and
rhomboids. Correct activation of these muscles ensures
optimum scapular placement during upper-limb motions
and prevents excessive or aberrant scapular motion. In
adhesive capsulitis, discomfort and limitations in
mobility frequently lead to muscular inhibition,
weakening, and modified recruitment patterns of the
scapular stabilizers. Thus, stabilization exercises
facilitate the restoration of muscle equilibrium and
enhance the dynamic stability of the shoulder girdle.
Enhanced scapular stability promotes effective force
transmission, reduces compensatory movements, and
enhances functional performance in daily tasks.

3 Neuromuscular Control and Motor Relearning

Neuromuscular control denotes the capacity of the
nervous system to synchronize muscle activation and
movement patterns in reaction to functional
requirements. In patients with adhesive capsulitis,
persistent discomfort and limited mobility can impair
normal neuromuscular control, resulting in modified
movement patterns and suboptimal shoulder function.
Scapulothoracic ~ rehabilitation ~ employs  motor
relearning strategies that emphasize the retraining of
accurate movement patterns via repeated, task-specific
exercises and proprioceptive feedback. These therapies
seek to reestablish proper timing and synchronization of
scapular muscle function during arm motions.
Rehabilitation methods enhance neuromuscular control,
enabling patients to cultivate more efficient and
symmetrical movement patterns, which reduces
mechanical stress on the shoulder complex and
facilitates functional recovery.

4 Effects on Scapular Positioning and Shoulder
Function

Scapulothoracic therapy has demonstrated a beneficial
impact on scapular alignment and total shoulder
functionality. Targeted exercise therapies can enhance
scapular alignment, upward rotation, posterior tilting,
and external rotation during arm elevation. The
restoration of natural movement patterns optimizes the
connection between the scapula and humerus,
enhancing shoulder motion efficiency and fluidity.
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Enhanced scapular mechanics mitigate aberrant stress
on soft tissues, alleviate discomfort, and improve range
of motion. Moreover, rectification of scapular
dysfunction enhances muscular performance, increases
joint stability, and improves functional capability.
Consequently, patients frequently observe
enhancements in tasks involving reaching, lifting,
carrying, and overhead motions, resulting in more
autonomy in everyday life.

Impact of myofascial decompression and
scapulothoracic  rehabilitation on  scapular
kinematics and disability in adhesive capsulitis

As many as 26 percent of individuals get adhesive
capsulitis, also referred to as frozen shoulder (FS).
Individuals with frozen shoulder (FS) experiencing
chronic shoulder discomfort, restricted range of motion,
and diminished capacity to engage in everyday activities
face significant adverse effects on their quality of life
due to mobility constraints. The FS movement
restriction has been demonstrated to influence mobility
at both the glenohumeral and scapulothoracic joints. FS
patients have modifications in the glenohumeral
movement pattern, characterized by excessive internal
and external rotation, together with a fast upward
rotation of the scapula.

The prevailing medical consensus defines FS as a
condition marked by the excessive deposition of
aberrant proteins in tissues that become noncontractile
(incapable of generating force). Osseous structures
demonstrate signs of capsular volume reduction,
fibrovascular inflammation, and adhesion of ligaments
and capsule in osteoarthritic joints. Recent study
indicates an over focus on the involvement of contractile
tissue in the shoulder mobility and functional limits of
FS patients. Reports indicate enhanced shoulder
mobility following joint mobilization in patients with
frozen shoulder, which, as evidenced by Mao et al.
(1997), can be attributable to the absence of changes in
noncontractile tissues prior to joint mobilization. Hung
et al. (2010) revealed that FS patients had reduced
shoulder mobility and increased muscular stiffness
compared to those without FS.

Interest in the functionality of contractile tissues has
grown; nevertheless, only one study has examined the
impact of frozen shoulder on muscle performance. Lin
et al. (2005) discovered that persons with frozen
shoulder exhibit unbalanced trapezius muscles that are
hyperactive at varying degrees of shoulder elevation,
and that modified scapular dyskinesia may arise due to
aberrant activation of the scapular muscles. No research
have yet compared the muscle activation and scapular

kinematics of individuals with frozen shoulder during
functional movement. Chronic muscular spasms may be
alleviated, discomfort diminished, and range of motion
enhanced with the application of deep pressure to the
affected areas. This method is referred to as muscle
release or myofascial trigger point release. Research on
individuals with persistent shoulder pain has
demonstrated that this approach enhances the
mechanical properties of their muscles. Regrettably,
there is little evidence on the impact of the muscle
release technique on the kinematics and activation of
muscles in patients with frozen shoulder.

Adhesive capsulitis, also referred to as frozen shoulder,
is among the most common musculoskeletal illnesses
impacting the shoulder joint. It is marked by escalating
discomfort, rigidity, and substantial limiting of shoulder
mobility, resulting in major functional impairments. The
issue often impacts persons aged 40 to 65 and is more
frequent in patients with diabetes mellitus, thyroid
problems, and other systemic ailments. The increased
frequency of lifestyle-related disorders and an aging
population is contributing to the increasing prevalence
of adhesive capsulitis, hence imposing a significant load
on healthcare systems and rehabilitation programs.
Consequently, there is an increasing demand for
efficacious treatment techniques that might enhance
functional results and diminish impairment in impacted
persons.

Notwithstanding the presence of several traditional
treatment modalities, such as physiotherapy, stretching
exercises, joint mobilization, electrotherapy, and
pharmaceutical interventions, numerous patients remain
in suffering from chronic pain, limited mobility, and
enduring functional impairment. During Stage II
adhesive capsulitis, capsular fibrosis and limitations in
mobility can profoundly impact daily activities,
including dressing, grooming, reaching, lifting, and
occupational responsibilities. Traditional rehabilitation
treatments typically prioritize enhancing glenohumeral
joint mobility, neglecting secondary biomechanical
issues including scapular dysfunction and myofascial
limits. Consequently, functional improvement may be
partial, and impairment may endure despite
intervention.

Recent advancements in rehabilitation have shown the
potential advantages of therapies addressing both
myofascial dysfunction and scapular kinematics.
Myofascial Decompression (MFD) has surfaced as an
effective method for alleviating fascial limitations,
augmenting tissue mobility, boosting blood circulation,
and mitigating discomfort. Scapulothoracic
Rehabilitation aims to restore normal scapular
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kinematics, enhance neuromuscular control, and rectify
movement dysfunctions that lead to shoulder disability.
While individual studies have indicated favorable
results for both procedures independently, there is a
paucity of empirical information about the efficacy of
integrating ~ Myofascial =~ Decompression  with
Scapulothoracic Rehabilitation in the treatment of
adhesive capsulitis. The absence of evidence generates
ambiguity concerning the possible synergistic effects of
certain treatment modalities.

CONCLUSION

The study's findings unequivocally indicated that all
three intervention procedures yielded significant
enhancements in pain, disability, shoulder mobility,
scapular alignment, and scapular movement patterns.
The extent of improvement varied considerably among
the groups. Participants undergoing Myofascial
Decompression in conjunction with Scapulothoracic
Rehabilitation (Group A) consistently attained better
results than those receiving only Scapulothoracic
Rehabilitation (Group B) and those subjected to
Conventional Physiotherapy Treatment (Group C).
These findings offer compelling evidence for the
efficacy of the combination intervention in the treatment
of Stage II Adhesive Capsulitis. A key finding of the
study pertains to the alleviation of pain and impairment.
Pain is the principal symptom that restricts functional
activities and diminishes quality of life in patients with
Adhesive Capsulitis. The results indicated that
participants in Group A exhibited the most significant
decrease in SPADI ratings, signifying considerable
improvements in pain intensity and functional capacity.
The percentage enhancement seen in Group A was
significantly superior than that attained in Groups B and
C. This discovery indicates that Myofascial
Decompression, when combined with Scapulothoracic
Rehabilitation, efficiently targets the physiological and
biomechanical variables that contribute to pain and
incapacity. The intervention seems to diminish fascial
adhesions, augment tissue flexibility, boost blood
circulation, and foster neuromuscular relaxation,
therefore aiding in pain alleviation and functional
rehabilitation. The research reveals that the
combination intervention is exceptionally successful in
restoring shoulder mobility. Limited shoulder mobility
is a defining characteristic of Adhesive Capsulitis and
substantially disrupts everyday activities, including
dressing, grooming, reaching, lifting, and occupational
responsibilities. The results indicated substantial
improvements in shoulder flexion, abduction, external
rotation, and internal rotation in subjects undergoing the
combination intervention. Significantly, external
rotation had the highest percentage enhancement, which

is clinically relevant as the reduction of external rotation
is frequently regarded as one of the initial and most
severe mobility limitations linked to Adhesive
Capsulitis. The significant improvements in range of
motion seen in Group A demonstrate that the
intervention effectively targeted capsular tightness,
muscle rigidity, and movement dysfunction. These
findings confirm the premise that comprehensive
rehabilitation treatments must address both tissue
constraints and motor control deficits to get optimal
results.
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