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Abstract: Adhesive capsulitis [AC] is the most common disorder causing painful and stiff shoulder, with prevalence ranging from 3-
30%. Etiology of AC is unclear, ranging from inflammation in musculotendinous structure around shoulder to thickening of capsule.
Despite of mulifactorial etiology, physiotherapeutic interventions used in adhesive capsulitis are predominantly focused on lengthening
capsule, by stretching and joint mobilization. The study intends to explore etiology of underlying pathomechanical basis for development
of AC. So, that “appropriate biomechanical” intervention can be used as conservative management for the AC. A literature search for
current study was performed in electronic databases of PubMed and Google scholar till 2024 with “Frozen Shoulder”, “Adhesive
Capsulitis” as key words. The review was carried out in three steps to assess relationship between function of rotator cuff muscles and
AC. Many reviews have identified rotator cuff dysfunction as a trigger for development of AC. Apart from these, rotator cuff dysfunction
has also been reported in people with adhesive capsulitis. There is sparse literature highlighting use of rotator cuff strengthening in AC.
The study highlights that potential pathway for development of AC is through rotator cuff dysfunction, yet there is sparse literature on

retraining rotator cuff muscles in people with AC.
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1. Introduction

Frozen shoulder [FS], also known as adhesive capsulitis is
the commonest cause of shoulder pain associated with
restriction of active and passive range of motion. Prevalence
of frozen shoulder is estimated to be about 2% to 30% in
general population and mainly seen in 40 to 60 years of age
and it is seen more commonly in women than men.[*?l
Clinically patient with frozen shoulder have sign and
symptoms of restriction of active and passive range of
motion.BlPatients complain of generalized shoulder pain
specially over deltoid region but usually cannot point a
localized area.”! Occasionally patient complain of pain
which is radiating to the lateral aspect of upper arm and
ocassionally to the forearm, pain is aggravated by movement
and patient finds pain relief on limiting the arm movement.P!
Patient also complain of pain more at night than day time.
Due to pain patient is unable to sleep on the affected side and
night pain hampers the patients sleep.®! There may be
diffused tenderness over the joint line but difficult to locate
the maximum tender point.[®

Due to pain there is gradual reduction in the range of
shoulder, shoulder motion decreases to the point where little
or no motion is demonstrated. Patients with frozen shoulder
may present various functional impairments such as
difficulty in putting on a coat, taking dishes from the
cupboard or reaching into a hip pocket for a wallet. Women
may complain of inability to comb their hair or fasten
garments behind their back. 8919 Frozen shoulder usually
starts with one shoulder and may affect the other side.
Relationship to occupation as been noted but Wright and
Haq found more manual workers among their Frozen
shoulder patients [ Both shoulders may be affected

simultaneously or successively.['21341 |nvolvement of the
second shoulder occurs in 6% to 17% of patients in reported
series, but usually after the shoulder initially involved has
recovered. Codman and Lippmann believed that a relapse
does not occur in the same shoulder. Seasonal variations
were reported by Lundberg.[>14%€1 According to Reeves,
frozen shoulder is divided into 3 phases and can last upto 2 —
3 years , he also described the frozen shoulder as a self
limiting condition, which can settle down with or without
any treatment. Reeves carried out the prospective study of 41
patients followed up to 10 years, reported that approximately
40% of patients demonstrated a full recovery, more than 50
% had some clinical limitation of movement without
restriction in function. Similarly Shafeer et al carried out the
study which included 61 patients, with mean follow up time
of 7 years, study conclude that 50 % of patients compalined
of pain or stiffness and 60 % had a reduction in range of
motion, 11% of cases demonstrated a functional deficit. The
exact cause of frozen shoulder syndrome is unclear, although
certain factors seem to be associated with its development.
Typically, frozen shoulder syndrome develops in individuals
in the fifth and sixth decades of life. It often follows some
episode of trauma to the involved shoulder or chest.
Improvement tends to be slow and is characterized by
periods of gain and plateau. A variety of intrinsic and
extrinsic factors are thought to influence the origin and
course of frozen shoulder syndrome. Several treatment
approaches have been advanced, each with the goal of
restoration of normal, pain-free shoulder function. 11,

Till date, no intervention has been proven to cure the
condition at earliest. It is imperative to know the exact cause
and the patho-physiology of the condition to determine the
best biomechanical intervention. Therefore, to know the
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etiology and causes of the development of frozen shoulder,
current review is conducted. The present study intends to
explore etiology and underlying pathomechanical basis for
development of adhesive capsulitis. So that appropriate
intervention can be selected for conservative management of
adhesive capsulitis.

2. Methodology/ Approach

Current review is prepared in accordance with SANRA
(Scale for the Assaessment of Narrative Review Articles)
guidelines for writing narrative reviews. A literature search
for this narrative review was performed in two widely used
electronic database, Pubmed and Google Scholar from 1943
up to 2024. The search approach used “adhesive capsulities”
or “frozen shoulder” as keywords. Articles assessing
stiffness of shoulder following any surgery related to
shoulder joint such as shoulder replacement, rotator cuff
repair, any fracture around shoulder joint or any type of other
shoulder surgery were not included in the review. Articles if
not written in English language were not included. Painful
stiff shoulder with idiopathic onset, also known as frozen
shoulder, adhesive capsulitis, and periarthritis of shoulder, is
an old clinical entity. In order to understand the etiology of
this condition, the review has been conducted in three steps:

Step 1: History of term “adhesive capsulities” and its relation
with soft tissue around shoulder.

Step 2: Is there any evidence of rotator cuff dysfunction in
people with adhesive e capsulitis?

Step 3: Do we have any evidence to recommend rotator
muscle cuff strenghting exercise in treatment of adhesive
capsulities?

3. Discussion

History of term “adhesive capsulities “and its relation
with soft tissue around shoulder

In1872, DUPLAY was the first to distinguish between the
causes of painful, stiff shoulder. He described
“humeroscapular periarthritis,” a complaint which is caused
inextra-articular tissue caused by subacromial bursitis.®®

Sixty times latter,Pasteur described the same clinical picture
and nominated it as “tenobursite. ” PASTEUR and MEYER

were the first to relate bicipital tendinitis with this condition.
19)

IN1934CODMAN described the same clinical picture in
further detail using the term frozen Shoulder for the first
time. He linked frozen shoulder with supraspinatus
tendinitis. 529

In 1945, JULIUS NEVIASER, on the bases of clinical
observation, surgical disquisition and necropsy studies. He
reported that the capsule stuck to the underpinning humeral
head. He further reported that, the capsule could be fluently
separated from the cartilage. During manipulation, the
capsule peel from the head much as tape peels from skin.
Therefore, he chased the term “ADHESIVECAPSULI” as a
more applicable description than Frozen shoulder.(?2%22

Is there any evidence of rotator cuff dysfunction in
people with adhesive capsulitis?

Nathaniel Crubbs reported that intrinsic and extrinsic factors
may precipitate the condition.”®! Many authors believe that
the pathogenesis of the frozen shoulder syndrome is the
consequence of a musculotendinous or tenosynovitis-induced
inflammation giving rise to the formation of adhesions and
capsular thickening.[242526.27.28]

Hsiu —chenlin concluded that high speed external rotator
strength and isometric internal rotator strength of the affected
shoulder were decreased in people with adhesive capsulitis.

Kinematics of the shoulder joint can be significantly altered
by the tightness of the shoulder capsule and associated
muscles such as rotator cuff muscle and ligaments.?°*IMost
types of shoulder pathology are associated with alterations in
the position of the scapulathrough disrupted scapulohumeral
rhythm, anterior scapular tipping, upward position of scapula
or abnormal kinematics in the scapulothoracic joint. Although
nearly all functions of the shoulder rely on proper alignment
of the scapula and appropriate coordination of scapular
stabilizing  muscles.  Altered  glenohumeral  joint
biomechanics often result in impingement of the rotator cuff
beneath the acromion, causing pain and inflammation. Jiu-
jeng Lin et. al conducted a study which concluded that
anterior/posterior  shoulder tightness affects shoulder
kinematics such as scapulohumeral rhythm, translation of
the humeral head, and scapular tilt . A more anteriorly tipped
position of the scapula and more excessive scapular upward
rotation were found in subjects with anterior shoulder
tightness, whereas more superior and less posterior
translations of the humeral head occurred in subjects with
posterior shoulder tightness. These kinematic changes may
contribute to the development of subacromial impingement,
tendinitis, and degenerative changes. Due to alterations in
normal kinetic chain of shoulder joint, there may be muscle
imbalance and weakness of shoulder muscles.*!

Cheuk -kin kwan et al. hypothesized that internal rotators
and external rotators muscle weakness may have contributed
in developing the rotator cuff tendinopathy. Jing-lan Yang
suggested that regardless of the potential factors related to
frozen shoulder symptoms, altered shoulder kinematics is
believed to exacerbate the condition and predispose patients
to subacromial impingement, rotator cuff tendonitis, altered
shoulder joint forces and possible degenerative changes.*
Thus, a more difficult and chronic course of frozen shoulder
symptoms may develop.*2

Thus, available literature from various authors concluded
that there is some disturbance in soft tissue that is tendons,
and/or muscles around shoulder which further leads to
development of adhesion in capsule which results in
development of adhesive capsulitis / frozen shoulder. Hence,
available literature is clearly pointing towards a critical
pathway for development of adhesive capsulitis, through
rotator cuff dysfunction.
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Do we have any evidence to recommend rotator muscle
cuff strenghting excercise in treatment of adhesive
capsulities?

A randomized control trial has been conducted by Pallavi
Rawat and others in 2017 to see the effect of rotator cuff
strengthening exercises in adhesive capsulitis. In their study,
forty-two participants were included and divided into two
group and rotator cuff strenghting along with TENS
(Transcutncous Electric Nerve Stimulation) and mobilization
and concluded that the group which was given strengthening
of rotator cuff muscles have shown more benefit than other

group.

There are no any other RCT studies, which are carried out to
see the additive or comparative effects of the rotator muscle
strengthening with conventional exercises in people with
adhesive capsulitis [33]

4. Conclusion

The study highlights that potential pathway for development
of adhesive capsulitis is through rotator cuff dysfunction, yet
there is sparse literature on retraining rotator cuff muscles in
people with adhesive capsulitis. The study urges need
researches to explore and develop structured rotator cuff
strengthening programs for people with adhesive capsulitis.
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