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Suzanne Margaretha Abstract: Frozen shoulder is a very common condition with a prevalence of 2%—5% in the
van de Laar general population. Decrease in joint volume as a result of fibrosis and hyperplasia of the
Peer van der Zwaal joint capsule leads to painful and restricted glenohumeral motion. Frozen shoulder is a self-

) limiting disease with a chronic character, and is mostly treated in a primary care setting. In
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Surgery and Trauma, Medical this review, we set out to address the current evidence-based literature on management of this
Center Haaglanden, The Hague, disabling disease using a PubMed search. Many non-surgical and surgical therapeutic options
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are described, including supervised neglect, intra-articular corticosteroid injections, physical
therapy, manipulation under anesthesia, capsular distension, and arthroscopic capsular release.
In the literature, the long-term outcome shows a significant decrease in pain and improvement of
shoulder function for all treatment modalities without clear evidence of superiority of one over
the other. This possibly indicates that a self-limiting character is the most important factor in
the course of the disease. Management of frozen shoulder is primarily conservative. Supervised
neglect is combined with analgesia and stretching exercises as the pain subsides. In the early
painful phase, intra-articular corticosteroid injections are recommended for pain relief. When
the patient has persistent pain and glenohumeral stiffness after adequate conservative treatment,
invasive options can be considered, like arthroscopic capsular release, manipulation under
anesthesia, or capsular distension.
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Introduction

Frozen shoulder, also known as adhesive capsulitis, is a disabling disease. It is charac-
terized by shoulder pain and limitations of both active and passive range of movement in
all directions. Limitation of glenohumeral movement is due to decreased intra-articular
volume. It is the result of fibrosis and thickening of the joint capsule and adherence
to the humeral head. Frozen shoulder is self-limiting in almost all cases. The natural
course takes 12-42 months before resolution.! Fifteen percent of the patients experi-
ence long-term disability as a result of chronic loss of shoulder mobility.** Pain is less
prominent in this group of patients. Clinicians’ opinions differ on the evaluation and
treatment of frozen shoulder. Many treatment regimens are described in the literature.
In this review, we set out to address the current evidence-based literature on manage-

ment of this disabling disease.
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and “pathophysiology”. For clinical papers, we focused on
randomized controlled trials published in peer-reviewed
journals.

Epidemiology

The prevalence of frozen shoulder is 2%—5% in the general
population, with a peak in the fifth and sixth decades of life.?
A frozen shoulder is rarely seen in patients under the age of
40 years. Women are more affected then men. Twins have a
2-3-fold higher risk once one of them has developed a frozen
shoulder. There is no known genetic predisposition.’* The
non-dominant arm is slightly more affected then the dominant
arm.>® Once a patient has experienced an episode of frozen
shoulder, the risk of recurrence on the contralateral side is
6%—17% within 5 years. Recurrence in the same shoulder
is rare.” There is no evidence in the literature that specific
subgroups in the population would have an increased risk
of developing a frozen shoulder compared with others.
Speculations about a “frozen shoulder personality” are not
proven in the literature.’

Pathophysiology

The pathophysiology of frozen shoulder is not completely
clear. A commonly accepted theory is that fibrosis causes
thickening of the glenohumeral joint capsule, which becomes
more tight. Adhesion of the capsule to itself and to the neck
of the humerus causes obliteration of the axillary fold, reduc-
tion in joint volume, minimal presence of synovial fluid, and
restricted glenohumeral movement.

Frozen shoulder has been described by many authors
in the past, and is known by almost the same number of
names. In 1872, this condition was described by Duplay
as “peri-artritis”.’ In 1934, Codman introduced the term
“frozen shoulder” as a disease of slow onset, with inability
to sleep on the affected side due to severe pain and stiff-
ness in all directions without radiologic abnormalities.'® In
1945, Neviaser named the condition “adhesive capsulitis”.
He was the first to combine observations from a cadaver
study with histologic analysis, and reported thickening of
the joint capsule and adherence of the capsule to the humeral
head with an unaffected bursa.!' He suggested that this is
due to a chronic inflammatory process. This theory was
later contradicted by Lundberg, and Bunker and Anthony,
who described a primary pathology of fibrosis, making the
morphology of frozen shoulder the same as Dupuytren’s
contracture. They found no significant number of inflam-
matory cells and no synovial involvement.!>!3 There is still
no consensus in the literature as to whether inflammation

is part of the pathophysiology or fibrosis is the basis of the
histology of frozen shoulder.

Arthroscopy, magnetic resonance imaging (MRI), and
cadaver studies have shown that the limitations in move-
ment characteristic of frozen shoulder are explained by
the macroscopic appearance of the affected anatomical
structures. The rotator interval and the anterior capsule are
the dominant focus of the abnormalities in primary frozen
shoulder. Thickening of the anterosuperior capsule limits
external rotation of the adducted arm, and the fibrous antero-
inferior capsule will cause restrictions in external rotation in
abduction. Thickening of the rotator interval compromises the
coracohumeral ligament, causing limits in external rotation as
well.'"* ¢ In cadaver studies, contraction of the coracohumeral
ligament is described, causing loss of external rotation in
particular.” In advanced stages, internal rotation is restricted,
and is caused by tightening of the posterosuperior capsule.

In 1969, Lundberg made a distinction between primary
and secondary frozen shoulder. In most cases, frozen shoul-
der develops primarily without an underlying disease. In
secondary frozen shoulder, association with trauma to the
shoulder, such as proximal humeral fractures, soft tissue inju-
ries, subacromial bursitis, and shoulder surgery is described.
A subset of patients has a systemic type of frozen shoulder.
Diabetes mellitus, with a prevalence of 10%—-20%, is a risk
factor for the development of frozen shoulder. Frozen shoul-
der in diabetic patients tends to be more severe and more
resistant to therapy, and these patients have a greater risk
of recurrence.'®?! Further, development of frozen shoulder
is correlated with Dupuytren’s disease, hyperthyroidism,
and hypothyroidism.? There is no evidence in the current
literature indicating that development of a frozen shoulder
is correlated with specific sports activities in the physically
active population.

Natural history
Shaffer et al described the natural history of frozen shoulder
in three clinical phases, ie, the freezing phase, the frozen
phase, and the thawing phase (see Table 1).3

The freezing phase is characterized by pain in the shoul-
der at rest and with movement. Pain is worst at night due to
capsular stretching and patients have difficulty sleeping. In
this stage, the pain intensifies and the range of movement
gradually decreases. Restrictions in external rotation occur
first, followed by internal rotation and abduction.?* This stage
takes 2—9 months before the second phase begins. Pain is
less prominent in the frozen phase, and stiffness is the great-
est complaint of patients in this stage of the disease. Daily
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Table | Natural history of frozen shoulder

Clinical phases

Freezing phase
Pain in the shoulder, worse at night
Stiffness
2-9 months

Frozen phase
Less pain
Stiffness, especially external rotation
4-12 months

Thawing phase
Gradual return of range of motion
5-24 months

Note: Data from Shaffer et al.?

activities like brushing hair or reaching for something in the
cupboard cause difficulties. The pain at night-time slowly
subsides and patients have fewer problems sleeping. This
stage takes 4—12 months before the final stage sets in. The
thawing phase is characterized by an absence of pain and
gradual increase of glenohumeral motion over a period of
4—-12 months. At the end, patients have regained their shoul-
der functionality and can perform normal daily activities.
Because not all patients follow the described phases, clinical
application of this classification can be difficult.

Neviaser and Neviaser described the frozen shoulder in
four pathophysiologic stages based on arthroscopic findings.?
In the initial stage, there is formation of fibrinous inflam-
mation in the axillary recess. Adhesions do not occur in this
stage. Patients suffer from intense pain in the shoulder with-
out loss of range of motion. The second stage is characterized
by acute adhesive synovitis, and the joint capsule adheres to
the humeral head and to itself. Pain is still severe and mobil-
ity is gradually restricted. In the third stage, fibrosis is more
prominent than synovitis. This is the so-called maturation
stage. The axillary fold is completely obliterated, causing
pronounced restriction in motion. Pain can still be present but
is not as intense as in the initial stage. The fourth and most
chronic stage is marked by severe loss of motion caused by
adhesions. Stretching the shoulder beyond the limits of these
adhesions will cause pain, although pain has moved to the
background in this stage of the disease.

A frozen shoulder will resolve spontaneously within
2—4 years in almost all patients. In a prospective study
of 41 patients with 5-10 years of follow-up, Reeves con-
cluded that 39% of patients had no remaining symptoms,
54% had clinical limitations without functional disability,
and 7% of patients continued to have restrictions in range
of motion.! Shaffer et al*® found 50% of 61 patients to
have some level of functional limitations or pain 7 years
after onset of the disease. However, for the most part, the

persisting limitations of movement after frozen shoulder
are not functionally limiting.??” Hand et al® studied 269
patients with frozen shoulder and found that 41% had
ongoing symptoms, of which 94% were mild, and only 6%
had severe long-term symptoms with pain and functional
loss. Patients with very severe symptoms at onset of the
disease had the highest likelihood of ongoing symptoms
at a later stage.®

Clinical presentation

In the shoulder, there is a perfect compromise between
mobility and stability. However, due to its wide range of
motion and osseous anatomy, there is a relatively high risk
of dislocation in the shoulder compared with other joints.
Stability is mainly ensured by the rotator cuff unit, glenoid
labrum, glenohumeral ligaments, and joint capsule. This is
the reason that stiffness of the shoulder is mainly due to soft
tissue problems rather than other factors, like osteophytes or
loss of congruity.

A painful shoulder with restricted mobility is a common
presentation in daily orthopedic practice. Careful evaluation
of symptoms through history and physical examination is
crucial to differentiate frozen shoulder from acromioclavicu-
lar joint, subacromial pain, and biceps tendon or rotator cuff
problems.

Frozen shoulder is characterized by severe shoulder pain
and loss of both active and passive movement in all directions.
Specifically, loss of external rotation is typically present in
a frozen shoulder. Patients experience loss of function in
activities of daily living and difficulty sleeping on the affected
side. The deltoid and supraspinatus muscles may be atrophic
due to disuse, followed by the infraspinatus, subscapularis,
and teres minor muscles. As a result of disuse and atrophy of
these muscles, the kinematics of the joint will change, leading
to decreased functionality. Translation of the humeral head
will be reduced, mainly as a result of tightness of the inferior
glenohumeral ligament. Also, the scapula will show lateral
rotation in relation to glenohumeral rotation during elevation
of the shoulder at an early stage.??

Although frozen shoulder cannot be seen on X-ray,
radiography is necessary to rule out other conditions like
osteoarthritis or a bone tumor. Frozen shoulder secondary
to fracture or surgery can be observed. On MRI, capsular
thickening and contraction of the axillary recess may be
present. Nevertheless, MRI is not a diagnostic standard as
the diagnosis is based on clinical presentation. Biochemical
or hematological investigation can be performed to rule out
secondary causes if indicated.
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Treatment

Management of frozen shoulder can be done in the primary
care setting. When the pain and restricted range of motion
do not resolve, the patient must be referred to an orthopedic
surgeon for additional treatment and follow-up.

Because frozen shoulder is a predominantly self-limiting
disease, supervised neglect can be sufficient, and with time
the frozen shoulder will resolve. Immobilization carries a
high risk of additional stiffness, so patients are advised to
keep using the affected arm within pain limits. Patients should
be educated that the disease passes through the described
phases, and that it will take months, sometimes even years,
before clinical improvement will occur. Pain relief and a
more rapid return of range of movement are the goals of
treatment, which depend on the phase of the disease. In
the freezing phase, treatment will be focused on pain relief
and retention of range of motion. In the frozen phase, pain
management is less prominent and gaining range of motion
will be the main goal.

Primarily, a non-surgical treatment is chosen. However,
when a patient has refractory symptoms after adequate
conservative treatment, surgical options can be considered.
Specific treatment options are discussed below. There is still
no evidence-based consensus for the treatment of this painful
shoulder condition. In a systematic review by Rookmoneea
et al on the effectiveness of interventions in management of
primary frozen shoulder, no definitive conclusions could be
drawn because of poor methodological quality.*® Underlying
causes like diabetes mellitus, thyroid disease, or non-union of
humeral fractures, should be treated to optimize the healing
of frozen shoulder. If the frozen shoulder is secondary to a
rotator cuff tear, bursitis, or labral tear, diagnosis and treat-
ment will be difficult as more problems are present.

Non-surgical treatment

Physical therapy

Physical therapy and supervised home exercises are consid-
ered important in the non-surgical treatment of shoulder pain
and frozen shoulder, although there is no hard evidence in
the literature.’' Moderated stretching is most important in the
physical therapy program. Pain and strengthening will cause
discomfort for the patient without improved range of motion
and should be avoided. Gentle stretching exercises within
the limits of pain can achieve greater mobility then aggres-
sive stretching and strengthening.?®*? Stretching exercises of
the shoulder capsule are performed in a controlled fashion.
For the inferior capsule, the patient is in a seated position
and the elbow and forearm are placed on a table (Figure 1A).

Figure | Stretching exercise of the inferior glenohumeral capsule.

Notes: (A) The patient is in a seated postion, and the elbow and forearm are placed
on a table. (B) The body slides away from the table, while the contralateral hand
stabilizes the shoulder and produces a downward force.

The patient’s body now slowly slides away from the table, while
the contralateral hand stabilizes the shoulder and produces a
downward force stretching the inferior capsule (Figure 1B). For
the anterior capsule, the patient is in a standing position with
the elbow in 90 degrees of flexion and 0 degrees of abduction.
The ventral forearm is placed against a doorframe (Figure 2A).
Now the patient slowly turns the body away from the doorframe,
producing an external rotation force and stretching of the ante-
rior capsule (Figure 2B). Stretching exercise of the posterior
capsule: the patient is in the lateral decubitus position. The arm
is in 90 degrees of forward flexion and the elbow in 90 degrees
of flexion (Figure 3A,B). The contralateral hand grasps the wrist
of the affected arm and gently produces an internal rotation
force, thereby stretching the posterior capsule (Figure 3B). The
stretching maneuvers are maintained for 10 seconds within pain
limits, with 10—15 repetitions. The sets of exercises should be
performed twice a day.

A blinded, randomized controlled trial in 75 patients
compared the difference in outcome of exercises in a
group exercise class, individual physical therapy, and home
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Figure 2 Stretching exercise of the anterior glenohumeral capsule.

Notes: (A) The patient is in a standing position with the elbow in 90 degrees
of flexion and 0 degrees of abduction. The ventral forearm is placed against a
doorframe. (B) Now the patient slowly turns their body away from the doorframe,
producing an external rotation force.

Figure 3 Stretching exercise of the posterior glenohumeral capsule.

Notes: (A) The patient is in the lateral decubitus position. The arm is in 90 degrees
of forward flexion and the elbow in 90 degrees of flexion. (B) The contralateral hand
grasps the wrist of the affected arm and gently produces an internal rotation force.

exercises. The group exercise class showed the most rapid
recovery within 1 year.®

Medical treatment

Non-steroidal anti-inflammatory drugs, both oral and intra-
articular, are the main agents used, although they do not have
long-term positive effects. Several studies in small numbers
of patients have shown positive effects of oral glucocorticoids
(eg, prednisolone 30 mg once daily for 3 weeks). This will
reduce pain and improve range of motion, although the effect
will not last longer than a few weeks.

Buchbinder et al performed a meta-analysis of five trials
representing a relatively small number of patients comparing
steroids versus placebo (two trials), oral versus intra-articular
steroids (one trial), oral steroids versus no treatment (one
trial), and manipulation under anesthesia (MUA) versus intra-
articular steroid injection with or without oral steroids (one
trial).>* Their meta-analysis showed that steroids can induce
short-term pain relief but the effects are not maintained
beyond 6 weeks. No major adverse effects were reported.
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In daily practice, oral glucocorticoids do not have a prom-
inent place in the management of frozen shoulder because
of the short period of positive effects and their potential for
serious adverse effects, such as osteonecrosis.>

Intra-articular infiltration
Intra-articular corticosteroid injections can induce short-
term pain relief and improvement in range of motion. This
effect usually only lasts for a maximum of 6 weeks and is
most effective when given in an early stage of the disease.**3¢
Intra-articular injections are most effective in reducing
synovitis when given in the early stage. When the frozen
shoulder has been present for a longer period of time and is
more severe, the effect of infiltration on synovitis is limited.
Because the joint space is obliterated, ultrasound may be use-
ful to ensure correct placement of the injection. No more than
three injections should be given, to avoid chondrolysis.?” The
effects of medical treatment are temporary, and long-term
follow-up studies have not shown improvement in pain and
return of range of motion.3¥?

In a randomized controlled trial, Carette et al studied
93 patients with frozen shoulder who had symptoms for
more than 1 year.*® Patients were randomized to one of four
treatment groups: intra-articular corticosteroid infiltration
performed under fluoroscopy followed by physical therapy;
intra-articular corticosteroid infiltration alone; intra-articular
saline infiltration followed by supervised physical therapy;
or intra-articular saline infiltration alone. All patients per-
formed simple exercises at home. At 1 year of follow-up, all
four groups had improved to a similar degree with respect
to pain and function. Groups 1 and 2 showed a statistically
significant rapid improvement, indicating the effectiveness
of a single intra-articular injection with corticosteroids com-
bined with simple home exercises in treating frozen shoulder.
These authors speculated that addition of supervised physical
therapy could achieve more rapid improvement in range of
motion in the affected shoulder. Physical therapy without
corticosteroid infiltration had results similar to those of
saline infiltration alone without physical therapy. The authors
concluded that physical therapy alone is of limited efficacy
in treating frozen shoulder.

Ultrasound, laser; and other non-surgical options

A number of heating modalities have been suggested for
the treatment of frozen shoulder to enhance the effect of
exercises by relaxing the muscles and a positive influence
on pain. A review in 2013 analyzed 39 studies of the effec-
tiveness of non-surgical treatment modalities for frozen

shoulder.* They found that low-level laser therapy can be
used for pain relief and improvement of shoulder function,
but it will not improve range of motion. Electrotherapy
can be used for short-term pain relief. Continuous passive
motion can provide short-term relief of pain but does not
increase function or range of motion. Deep heat can pro-
vide pain relief and improve range of motion. Ultrasound
is not recommended for relief of pain or improvement of
function or range of motion. Other therapies are described
in low-level trials, such as acupuncture and supracapsular
nerve blocks.***7 These therapies are considered experi-
mental because of a lack of evidence and experience with
the therapy.

Surgical treatment

Surgical treatment should only be considered in patients who
are refractory to adequate conservative therapy. There is no
high-level evidence regarding the optimal time frame for
referral. Generally, surgical treatment can be considered in
patients without improvement after 12 months of conserva-
tive therapy and with severe disabling symptoms. If progress
without surgical intervention is made, the next step should
be postponed. Patients who do not gain full function of the
shoulder after therapy could have an underlying disease,
like rotator cuff pathology or osteoarthritis, and this should
be diagnosed. Surgical options are joint MUA, arthroscopic
capsular release, and capsular distension.

Manipulation under anesthesia

In MUA, the patient is brought under general anesthesia
and the surgeon gradually abducts the arm in the scapular
plane, rupturing the inferior capsule.*® External rotation and
external rotation in abduction will follow. The lever arm
produced by the surgeon should be short to prevent humeral
fracture. Rotator cuff tears and glenohumeral dislocation
could also occur as iatrogenic injuries. For this reason, MUA
should be avoided in patients with osteoporosis, osteopenia,
or a history of shoulder instability. Other contraindications
include a shoulder prosthesis and previous open shoulder
instability repair. Adhesions are disrupted and range of
motion is restored. This intervention should be followed by
physical therapy to maintain the range of motion. MUA has
been used successfully, but there is no high-level evidence
showing an advantage when compared with the natural his-
tory of frozen shoulder.*>! A disadvantage of MUA is the
inability to visualize the joint capsule, such that the surgeon
cannot evaluate whether all areas of the contracted capsule
are adequately addressed. In a randomized controlled trial
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including 125 patients, no difference was found between
MUA followed by home exercises versus home exercises
alone.*

Arthroscopic capsular release

Arthroscopic capsular release is our preferred surgical
option. This treatment is more invasive then MUA, but is also
more controlled. The surgeon can control which part of the
capsule is released. During arthroscopy, areas with synovitis
and contraction are identified. Synovectomy is performed,
followed by contracture release of the rotator interval, the
anterosuperior, inferior and posterosuperior capsule.

A combined anesthetic technique is preferred for adequate
postoperative pain relief, and allows the patient to start
physical therapy exercises immediately. The procedure can
be performed in the beach chair or lateral position, with the
arm in traction. The beach chair position has the advantage
of easy intraoperative adjustment of the arm for optimal
exposure in the small joint space.

After assessment of range of motion under anesthesia,
a standard posterior portal is established. It can be difficult
to enter the joint due to contracture and capsular fibrosis,
and cartilage lesions can occur. To facilitate introduction of
the arthroscope and decrease the risk of iatrogenic injury,
the surgeon can choose to inflate the joint space with saline
using a spinal needle prior to introduction.

When visualization is achieved and anatomical land-
marks are identified, an anterior portal is created in the
rotator interval. A limited synovectomy is done using the
shaver through a rigid cannula, taking care to avoid excess
bleeding. Now the electrocautery device is introduced. It
can be useful to remove the cannula because it restricts
movement.

Capsular release is commenced in the rotator interval just
anteroinferior to the biceps tendon. The capsule is released
toward the edge of the subscapularis tendon. The release
continues inferiorly down to the six o’clock position, stay-
ing anterior to the glenoid labrum. As release progresses,
movement and visualization are gradually improved. When
releasing the capsule in the axillary recess, it is important to
be aware of the axillary nerve lying deep to these structures.
At this point, the arthroscope is switched to the anterior portal,
and the cautery device is placed in the posterior portal. The
posterior capsule can now be addressed from posterosuperior
to inferior and extralabral until a 360 degree release is
completed. Additionally, the subacromial space is evaluated
and any accompanying adhesions are released. Lastly, gentle
manipulation is performed to evaluate the range of motion

achieved. A few remaining contraction releases can be felt
at this time.

Alternatively, selective release can be performed accord-
ing to the portion of the contracted capsule specifically
restricting range of motion. Circumferential release is
usually performed. However, studies show no difference in
long-term follow-up.’*** Again, this intervention should be
followed by physical exercises and management of pain to
prevent stiffness.

Whether to combine the two interventions or perform
capsular release only if MUA fails is not clear.® Some sur-
geons prefer to do MUA prior to capsular release because
it makes access to the shoulder with the arthroscope easier,
preventing iatrogenic cartilage injury when creating the first
portal. On the other hand, hemarthrosis can occur, resulting
in obscured visualization and making capsular release more
difficult.

De Carli et al compared arthroscopic arthrolysis in com-
bination with MUA versus intra-articular steroid injections
in 44 patients.’® The patients were diagnosed with frozen
shoulder and had had symptoms for a minimum of 3 months.
In the period before inclusion, the patients were treated with
physical therapy and nonsteroidal anti-inflammatory agents.
This treatment had not been satisfactory before entry into the
study. They found better results within a period of 6 weeks
in the MUA + arthroscopic release group, but no difference
in long-term follow-up. However, it must be noted that,
at the time of inclusion, patients had had symptoms for only
3 months and that the natural, self-limiting course could be the
most important factor in terms of a good long-term outcome.
On the other hand, this study showed good short-term results
in the arthrolysis group, and supports this regimen for patients
in whom more rapid rehabilitation is needed or concomitant
procedures are required, eg, rotator cuff repair.

Capsular distension

Another treatment option is capsular distension, also
known as hydrodilatation. The shoulder joint capsule can
be distended by intra-articular infusion of fluid. Most com-
monly, injection of saline combined with an anesthetic or
corticosteroid is performed. However, infusion with air and
contrast fluid is also described.’’** The theory behind this
intervention is based on the pathophysiology of thickening
and contraction of the joint capsule. This causes decreased
intra-articular joint volume. The fluid is injected into the joint
under pressure and will distend the joint volume by disrupting
the adhesions and scar tissue. Some clinics use fluoroscopic
guidance to ensure correct positioning of the needle. The
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expected effect of the procedure is increased intra-articular
volume and thereby improvement of range of motion. The
procedure can be performed under local anesthesia and
takes about 15 minutes, after which the patient can leave
the hospital immediately. However, some patients report that
the procedure is very painful, and that the procedure is not
suitable for the outpatient setting.

In a systematic review of five trials including 196 patients
with frozen shoulder, capsular distension with saline and
corticosteroids showed good short-term results with regard to
pain reduction, with improved range of motion and function.
Four of five of the studies reviewed had a high risk of bias,
indicating that more research is necessary to determine
whether capsular distension is better than alternative treat-
ment strategies. Minor adverse effects included pain dur-
ing and after the procedure.®” A prospective, randomized,
double-blind, placebo-controlled trial in 48 patients compared
intra-articular distension using a combination of saline and
corticosteroids versus placebo.®’ The short-term outcome
was in favor of the capsular distension group. At 6-week
and 12-week follow-up, the group treated by distension with
saline and corticosteroids performed better than the placebo
group. Gavant et al reported that 14 of 16 patients experienced
immediate pain relief and increased range of motion after
infiltration of 30 mL of a mixture of lidocaine, corticoster-
oids, and contrast media following arthrography. The good
clinical results of this intervention were maintained for at
least 6 months.*® In a prospective study, 22 patients underwent
capsular distension followed by a physical therapy program.®
Prior to inclusion, all patients received 3 months of physical
therapy. One year after intervention, 19 patients showed an
improved range of motion. The three patients without sig-
nificant improvement had more severe disease at the time of
intervention. The major drawbacks of these studies are their
small patient numbers and non-comparative nature.

In a 2008 trial, 76 patients were randomized to receive a
corticosteroid injection and capsular distension or to corti-
costeroid injection alone. No difference in treatment effects
was found between the groups at the 6-week follow-up.®
Capsular distension can be considered an option in patients
with frozen shoulder refractory to physical therapy and
corticosteroids. However, it should be individualized to meet
specific patient needs.

Postoperative rehabilitation

A rigorous and early postoperative rehabilitation protocol is
of the utmost importance to optimize the outcome of surgical
management for frozen shoulder. This is done mainly in the

outpatient setting since patients are usually discharged from
the hospital on the first day after surgery.

Pain management is important in the early postoperative
stage because disuse of the shoulder will bring stiffness.
Physical therapy should be started directly after surgery to
maintain the gained range of motion. It should be explained
to the patient that compliance with the rehabilitation pro-
tocol will improve the clinical outcome. Frequent contact
between the patient and physical therapist will encourage
the patient to adhere to a home exercise protocol and ensure
that the exercises are being performed correctly. Physical
therapy should be continued for a prolonged period, not
only until an acceptable range of motion is achieved.
Maintaining the range of motion gained is also important.
The exercises are basically the same as in the preopera-
tive phase, as described above. Again, pain and vigorous
exercises should be avoided, and stretching has to be done
several times a day.

Some surgeons prefer inpatient postoperative care.
Although the costs are higher and it is more convenient for
the patient to be at home, maximal pain control is possible
and supervised exercises can be done in the correct way.
Further, patients can use shoulder immobilizers in order to
maintain the glenohumeral joint in the desired position and
prevent contractures, eg, an internal rotation-limiting sling
or a humeral cuff during the night which forces the arm into
abduction.

Prevention

Prevention of frozen shoulder would be preferable to treat-
ment of the condition. However, there is no evidence sup-
porting specific exercise programs to prevent frozen shoulder.
Given the fact that frozen shoulder tends to occur in patients
who have a shoulder that is immobilized for other reasons,
like fracture or surgery, it seems reasonable that keeping
the shoulder healthy and mobile can help in prevention
of the condition. Early mobilization of the shoulder after
injury or dislocation with adequate pain medication could
therefore be a preventive measure. Despite the fact that the
prevalence of frozen shoulder is higher in diabetic patients,
a retrospective analysis of 201,513 diabetic patients showed
no correlation between the prevalence of frozen shoulder and
elevated glycated hemoglobin levels.® Insulin-dependent
patients are more likely to develop a frozen shoulder than
non-insulin-dependent diabetic patients (odds ratio 1.93).%
Moreover, a normal glycated hemoglobin level will not pre-
vent a frozen shoulder. Since there are no specific preventive
measures, it is best to identify high-risk patients and minimize
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immobilization of the shoulder without compromising the

outcome of other treatments for the shoulder.

Conclusion
In summary, frozen shoulder is a disabling disease and

recovering is a long-term process. Many treatment options

are available for the management of the frozen shoulder, but

there is still no consensus in the literature regarding which

therapeutic option is superior, mostly because of a lack of

high-level evidence.

Given that a frozen shoulder is a benign, self-limiting

condition, conservative treatment options are the first choice

for management in the first stage of the disease. Supervised

neglect can be combined with analgesia and stretching

exercises as the pain subsides.”®*%7 Physical therapy and

supervised home exercises, combined with pain management

and intra-articular corticosteroid injections, are considered

most important in the non-surgical treatment of frozen

shoulder. Patient education and expectant management are

very important features in managing patients with a frozen

shoulder. Explanation of the pathophysiology and natural

history to the patient will encourage acceptance of the

condition and increase compliance with therapy. When this

treatment is not satisfactory, and pain and loss of range of

motion persists, invasive options can be considered, including

arthroscopic capsular release combined with gentle MUA or

capsular distension.
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