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Background: Frozen shoulder (FS) is a common shoulder disorder characterized by a gradual increase of pain of 

spontaneous onset and limitation in range of motion of the glenohumeral joint. The pathophysiology of FS is relatively 

well understood as a pathological process of synovial inflammation followed by capsular fibrosis, but the cause of FS 

is still unknown. Treatment modalities for FS include medication, local steroid injection, physiotherapy, 

hydrodistension, manipulation under anesthesia, arthroscopic capsular release, and open capsular release. 

Conservative management leads to improvement in most cases. However, there is no consensus as to the most 

efficacious treatments for this condition. In this review article, we provide an overview of current treatment methods 

for FS. Conclusion: While managing FS, clinician must investigate and manage the patient for any associated conditions 

especially diabetes and thyroid dysfunction alongside treating the FS. With the availability of trained musculoskeletal 

sonologist along with advanced sonographic machines, USG could be considered as a primary tool to confirm the 

diagnosis of FS and rule out secondary disorders rather than straightaway subjecting the patient to MRI. Largely, 

combination of conservative treatment works quite well in most patients of FS with good to excellent outcomes and 

must be tried for at least 6–9 months before embarking upon any invasive procedure   
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Introduction   

The term frozen shoulder was first introduced by 
Codman in 1934 to define insidious-onset, painful 
shoulder disorders accompanied by restriction of 
shoulder mobility. However, the term adhesive 
capsulitis, which reflects the underlying 
pathology better, is now generally preferred. 
Frozen shoulder is two to four times more 
prevalent in women, most common among 
individuals 40-60 yrs old, with an occurrence rate 
of approximately 2%-5%. Clinical diagnosis is 
based on the presence of progressive mobility 
restrictions in the joint and diffuse pain despite 
conservative treatments. The syndrome is 
typically characterized by a painful treatment 
process and a period of up to 2 yrs recovery. 
 The suprascapular nerve innervates 70% of the 
shoulder area including the superior and 

posterior regions of the shoulder joint, the 
capsule, and also the acromioclavicular joint. 
SSNB is a therapy used to relieve shoulder pain 
attributed to several pathologies, and it is used to 
block afferent and efferent somatic and 
autonomic neuronal transmission between the 
shoulder and the spinal cord.  
Despite the increased understanding of the 
underlying pathology, there is still confusion 
regarding which is the most effective treatment. 
Various different modalities of treatment have 
been recommended like non-steroidal anti-
inflammatory drugs, pregabalin, nerve blockade, 
opioids, intra-articular injection of corticosteroid, 
physiotherapy, manipulation under anesthesia 
and combination of these (1). 
Suprascapular nerve block (SSNB) is a safe and 
effective method to treat pain in chronic diseases 
that affect the shoulder, like irrecoverable injury 
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of rotator cuff, rheumatoid arthritis, calcific 
tendinitis, cancer, stroke sequels and adhesive 
capsulitis (2). 
Indomethacin, is a non steroidal anti-
inflammatory drug (NSAID) commonly used as a 
prescription medication to reduce fever, pain, 
stiffness, and swelling from inflammation. It is 
shown to be very effective in cases with frozen 
shoulder when pain is unbearable (3). 
Pregabalin is second-generation antiepileptic 
drug. Pregabalin is described chemically as (S)-3-
(aminomethyl)-5-methylhexanoic acid. It is used 
for treating pain caused by neuropathic pain, 
fibromyalgia (4). 
In this review article, we aimed to provide an 
overview of current treatment methods for FS. 
Adhesive capsulitis of the shoulder  
Adhesive capsulitis is characterized by the 
spontaneous onset of the shoulder pain, and 
progressive reduction of both active and passive 
range of motion in at least two directions. The 
most significant loss of movement is in external 
rotation (5). 
Adhesive capsulitis (also known as frozen 
shoulder) is a painful and disabling disorder of 
unclear 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. Pain is usually constant, worse at night, and 
with cold weather. Certain movements or bumps 
can provoke episodes of tremendous pain and 
cramping. The condition is thought to be caused 
by injury or trauma to the area and may have an 
autoimmune component (6). 
Symptoms: Frozen shoulder may cause pain and 
sufferers have the following symptoms: Dull, 
aching Pain, sleep disturbance and deprivation, 
severe sharp pain with rapid movement (eg. 
trying to catch mobile phone), difficulty with 
activities of daily living (eg. dressing, driving and 
personal care) and limited ROM (range of 
movement) Frozen shoulder pass through 3 
stages: (figure. 1) 

 
Figure 1: Stages of frozen shoulder 
Freezing stage: Dull aching pain worsen during 
night, this can last anywhere from 0 to 3 months 
and limited ROM. 
Frozen stage: Stiffness increase during that stage, 
more limitation in ROM and this stage can last 3-
9 months. 
Thawing stage: ROM starts to return to normal 
and this can take anywhere from 9 months to 18 
months (7). 
Incidince; This condition affects 2 to 3 percent of 
the population. It tends to occur in patients older 
than 40 years of age and most commonly in 
patients in their 50s and in women  the non 
dominant arm is more likely to be involved, 
although about 12 % of people are affected 
bilaterally (8). 
Causes of adhesive capsulitis: 
There are two classifications: Primary adhesive 
capsulitis: this occurs without an identifiable 
cause. Those with primary adhesive capsulitis 
report a very slow, gradual onset and progession 
of symptoms, with no identified precipitating 
event or mechanism of injury.  
Often these symptoms may progress so slowly 
that the patient does not seek medical council 
until pain and motion severly limit daily activities. 
this is very different from patients with a 
secondary adhesive capsulitis , who usually 
notice their symptoms soon after an inciting 
trauma ( fall and surgery ) because their range of 
motion does not recover after injury as expected 
(9). 
Secondary adhesive capsulitis: this occurs as 
aresult of injury, surgery or illness. 
Most common caused of secondary adhesive 
casulitis include the following:  systemic: 
Diabetes mellitus, hypothyroidism, 
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hyperthyrodism and hypoadrenalism. Extrinsic: 
Cervical disc and humerus fractures. Intrensic: 
Rotator cuff tendinitis, rotator cuff tears, Biceps 
tendinits and calcific tendinitis (10). 
Pathophysiology: The pathophysiology in both 
primary and secondary adhesive capsulitis 
develops when a portion of the capsule adheres 
to itself and prevents full movement. 
Mechanism of adhesion: The joint capsule is 
richly innervated, so when the adhesions pull on 
the capsular tissues, it is very painful. 
Consequently, the individual is usually limiting 
motion in the shoulder at the same time that 
fibrous proliferation is occuning.The adhesion 
causes pain and limitation to movement, thus 
worsening the problem.When the anterior 
capsule becomes fibrosed it restricts external 
rotation of the humerous and the movement will 
be locked at the midrange of abduction (11). 
Microvascular mechanism: It is believed that in 
patients with diabetes the associated 
microvascular disease causes abnormal collagen 
repair, which predisposes them to adhesive 
capsulitis. Also, patients with diabetes often 
present with fibrosis elsewhere (i.e, Dupuytren's 
contracture). 
In trauma, the associated transient inflammatory 
state with granulation tissue, fibrous adhesions 
and thickening of the capsule may cause adhesive 
capsulitis (12). 
Immobilization is a possible etiologic factor for 
adhesive capsulitis in patients with stroke or 
postmyocardial infarction. 
Neuropathic mechanisms: Including 
suprascapular nerve compression, have been 
considered, but none accounts for most cases of 
adhesive capsulitis. Although strong evidence 
suggests an association among these neuropathic 
conditions and adhesive capsulitis (12). 
An autoimmune theory: Is supported with 
elevated levels of C-reactive protein and an 
increased incidence of HLA-B27 
histocompatibility antigen reported in patients 
frzen shoulder versus controls (12). 

 
Figure (2): Pathology and pathogenesis of 
primary frozen shoulder 
Imaging Studies: 
Plain X-rays: May be reported as normal, or they 
may show osteopenia of the humeral head and 
neck. The main value of an X-ray is that it may 
rule out other pathologies such as calcific 
‘tendinitis’ or osteoarthritis (13). 
Ultrasound: The specific findings of adhesive 
capsulitis on ultrasound examination include 
increased vascular flow and thickening of the 
rotator interval structures, and supraspinatus 
tendon bulging rather than smoothly gliding 
beneath the acromion during abduction. Other 
advantages compared with MRI include lower 
cost, faster examination, dynamic assessment 
and ease of access (14). 
Magnetic resonance imaging: The characteristic 
MRI findings of adhesive capsulitis are well 
documented. A thickened and oedematous 
appearance of the axillary pouch is a sensitive 
and practical diagnostic indicator, and a biceps 
tendon sheath effusion is a further indicator. The 
axillary recess is most easily evaluated on the 
coronal MRI sequences, the rotator interval is 
best assessed on; sagittal MRI. sequences, and a 
biceps tendon sheath effusion on the axial 
images. 
Magnetic resonance arthrography: Several 
studies have been, performed in, the past decade 
assessing the usefulness of glenohumeral MRA in 
the diagnosis of adhesive capsulitis. Numerous 
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characteristic findings have been reported similar 
to non arthrographic MRI. These include 
thickening of the rotator interval and axillary 
recess joint capsule, effacement of the axillary 
recess as well as restriction of the volume of 
contrastable to be injected. 
MRI/MR arthrography: Normal inferior 
glenohumeral ligament measures <4 mm and is 
best seen on coronal oblique images at the mid 
glenoid level; in adhesive capsulitis, the axillary 
recess may show thickening >1.3 cm. 
Other MR arthrography features include: 
Thickening of the coracohumeral ligament (CHL) 
and Subcoracoid triangle sign 

 
Figure (3): (A, B) Arthroscopic findings of frozen 
shoulder. Inflammatory synovitis in the 
glenohumeral joint. (C) Middle glenohumeral 
ligament with inflammatory changes 
Treatment: 
Medical treatment: Non-steroidal anti-
inflammatory drugs (NSAIDs): NSAIDs have not 
been shown to alter the course of frozen 
shoulder, but they help in relieving the painful 
symptoms (15). Muscle relaxants: Muscle 
relaxants are helpful in the early stages of the 
disease when spasm is predominant (15). Low 
dose antidepressant: May be taken at night may 
help to avoid a.cycle of sleep disturbance which 
leads to a chronic pain syndrome and 
fibromyalgia (15). 
Physical therapy: 
Is the first option for treatment. The main aim is 
to reduce pain and muscle spasm while 
maintaining full range of motion. 
During stage 1: the focus should be on 
interrupting the cycle of inflammation and using 
modalities that can relieve the pain. Educating, 
the patient in activity modification and 
positioning should be a priority. 

During stage 2: physical therapy and stretching 
are, most effective  
The goal should be to stretch the capsule, 
sufficiently to allow, normal glenohumeral 
biomechanics (9). 
Physiotherapy management approaches include: 
Heat, cold and other, modalities such as 
shortwave, pulsed ultrasound, pulsed magnetic 
field therapy help relax the muscle spasm and 
preserve range of motion. 
Electroanalgesic currents such as interferential, 
diadynamic and transcutaneous nerve 
stimulation currents which provide analgesia that 
is necessary for successful stretching of the joint 
capsule. Joint mobilization techniques, a gentle 
home exercise programme can be effective in 
relieving symptoms such as active and assisted 
range of motion exercises, gentle stretching, 
scapular muscle control exercises, and isometric 
strengthening (9). 
Hot packs: Can be applied before or during 
treatment. Moist heat used in conjunction with 
stretching can help to improve muscle 
extensibility and range of motion by reducing 
muscle viscosity and neuromuscular mediated 
relaxation (16). 
Low level laser therapy (LLLT): Generates a beam 
of light with a particular wavelength which has 
the potential to deliver light energy to tissue 
depths below the dermis . LLLT contributes to 
pain relief by reducing pro inflammatory 
cytokines and increasing anti inflammatory 
growth factors and cytokines. The effects of LLLT 
are considered to be dependent on dosage, 
wavelength, site and duration of treatment (17). 
Therapeutic ultrasound: Delivers energy to deep 
tissue sites through ultrasonic waves (at 1 or 3 
MHz frequency and intensities between 0.1 
watts/cm2 and 3 watts/cm2) using a crystal 
sound head. Treatment can be delivered in two 
forms, continuous (non-stop ultrasonic waves) 
and pulsed (intermittent ultrasonic waves) . The 
purpose of treatment is to increase tissue 
temperature and induce non thermal 
physiological changes (such as cell permeability 
and cell growth), which are believed to promote 
soft tissue healing and muscle relaxation (18). 
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Interferential current: Involves crossing two 
medium frequency currents (most commonly 
4000 Hz), which reportedly generates a low 
frequency ’beating’ (amplitude modulated) 
effect at between 0 and 150 Hz in the deep 
tissues. These beat frequencies are believed to 
decrease pain, increase circulation and block 
nerve conduction (9). 
Transcutaneous electrical nerve stimulation 
(TENS): Delivers electrical stimulation via 
electrodes placed over the intact skin surface 

near the source of pain to activate underlying 
nerves. Several types of TENS applications exist, 
the most common are conventional' TENS (high 
frequency and low intensity, which is sufficient to 
produce a comfortable, tingling. sensation) and 
acupuncture, like TENS (low frequency,/and high 
.intensity, which ,is sufficient to elicitmuscle 
twitching).  
The development of TENS was based on the gate 
control theory of pain , which suggests that there 
is a ’gating’ mechanism in the dorsal  horn of the 
spinal cord that regulates the amount of 
incoming painful .stimuli via small diameter 
afferent nerve fibres and. that stimulation of . 
large diameter afferent nerve fibres using other 
stimuli (such as .TENS) can ’close the gate’ and 
reduce the perception ofpain. 
Evidence from, animal studies suggests that TENS 
reduces ongoing nociceptive cell activity and 
inhibits pain facilitatory pathways (20). 
Pulsed electromagnetic field therapy (PEMF): 
Involves the delivery of pulsing (that is ’on-off ’) 
low frequency magnetic fields through the body, 
which is believed to provide temporary pain relief 
by influencing tissue generation and cell 
proliferation (21). 
Continuous short wave diathermy: Is the delivery 
of a constant stream of short wave (wavelength 
3 to 30 m, frequency 10 to 100 MHz) 
electromagnetic radiation to produce deep 
heating within tissues. Short wave diathermy is 
designed to produce heat at deeper tissue levels 
than superficial agents (such as a hot pack). The 
deep tissue heating is believed to induce an 
increase in metabolic activity, blood flow, 
collagen extensibility and nerve conduction, 

which are thought to encourage healing and 
relieve pain (22). 
Exercise Considerations: Shoulder motion is the 
primary treatment for frozen shoulder It-is 
important to continue to use the arm as much as 
can be tolerated while healing. If the shoulder is 
overly protected from motion the condition will 
worsen. 
All movement should be within a pain free range. 
Avoid aggravating symptoms by pushing end 
ROM such as overhead arms ,shoulder flexion ( 
forward elevation), external rotation and internal 
rotation (shoulder pendulum),horizontal 
abduction, pulley for elevation,extension 
exercises (22). 
Intra articular and intrabursal injection of the 
shoulder: What to inject Corticosteroids: 
Cortisone injections are useful in the treatment 
of various musculoskeletal conditions, 
particularly those of acute inflammation (such as 
acute bursitis), and degenerative joint and 
tendon conditions.  
Indication of steroids injection of the shoulder: 
Rotator cuff disease (degenerative tendonosis, 
impingement, partial tears and subacromial 
bursitis), adhesive capsulitis (or‘frozen 
shoulder’), glenohumeral osteoarthritis and 
acromioclavicular joint disease (osteoarthritis or 
osteolysis) 
Additionally, new research suggests that 
corticosteroids may inhibit the release of 
arachidonic acid from phospholipids, thereby 
reducing the formation of prostaglandins, which 
contribute to the inflammatory process. Finally, 
the clinician should appreciate the importance of 
introducing a needle into the injured area. The 
needle itself may provide drainage and a release 
of pressure and it may also mechanically disrupt 
the scar tissue in the muscle (23). 
Hyaluronans: 
Indication of hyaluronans injection in adhesive 
capsulitis: Hyaluronic acid (HA) has been 
proposed to treat adhesive capsulitis due to its 
action as a lubricant and suppressor of the joint 
inflammatory process. 
Platelet Rich Plasma (PRP): Another substance 
that, has received a lot of  press over recent years 
is platelet rich plasma.We know platelets are 



 NeuroQuantology |October 2022 | Volume 20 | Issue 10 | Page 12127:12135| doi: 10.48047/NQ.2022.20.10.NQ551174 
 Howaydah Ahmed Mohamed Othman et al.  / Treatment Strategy for Frozen Shoulder; review article 

eISSN 1303-5150 
   

www.neuroquantology.co m 

12132 

involved with tissue healing, with a high 
concentration of growth factors.  
Platelet Rich Plasma (PRP) is a high concentrate 
of platelets taken from a patient; Many products 
also include the white blood cells. These have the 
ability to manage the immune system and reduce 
pain (24). 
Hydrodilatation: In this procedure, a volume of 
fluid is injected into the shoulder joint capsule, 
with the aim to stretch or even rupture the 
capsule. This procedure is performed under local 
anaesthetic, takes approximately 15 minutes, 
and the person goes home immediately 
afterwards. Rest is advocated for two days, 
followed by return to normal activities (25).  
Subacromial Injection (lateral approach): 
Diagnostic joint injection, with or without a 
corticosteroid, can help determine whether 
shoulder pain is result of the structures that lie 
within the subacromial space (ie, subacromial 
bursa or rotator cuff). This can help differentiate 
impingement syndrome from other shoulder 
disorders, such as osteoarthritis of the 
glenohumeral or acromioclavicular joints and 
labral tears. If pain resolves or decreases after 
injection, then the pain is likely to be attributable 
to inflammation of either the subacromial bursa 
or the rotator cuff. 
Therapeutic joint injection provides pain relief 
and functional improvement in symptomatic 
subacromial impingement syndrome, rotator cuff 
disorders, and adhesive capsulitis. This is 
accomplished through delivery of the 
corticosteroid to either the subacromial bursa or 
the rotator cuff 
The subacromial' bursa lies anteriorly and the 
needle should extend in to the bursa. The-
injectate should proceed without any resistive 
pressure and often an expansion of fluid can be 
seen, anterolaterally consistent with inflation of 
the bursa. This injection relieves pain associated 
with rotator cuff disease and shoulder 
impingement. Mainly used when pain is more 
stiffhess (26).   
Glenohumeral Injection (posterior approach): 
There are three major indications for a 
glenohumeral joint injection: Osteoarthritis, 
adhesive capsulitis (frozen shoulder) and 

rheumatoid arthritis. The needle inserted one 
fingerbreadth below and medial to the 
posterolateral corner of the acromion, directed 
toward the coracoid process anteriorly. Mainly 
used when stiffness is more than pain (27). 
Surgical treatment: Surgical treatment should be 
reserved for patients who do not respond to 
conservative treatment after a minimum of 3-6 
months of appropriate non operative treatment. 
Manipulation under Anaesthesia: This 
procedure involves placing the patient under 'a 
general ' anaesthetic so that all muscles around 
the shoulder are relaxed. The joint is forcefully 
manipulated into the stiff range, in order to break 
adhesions within and around the joint. It is 
usually reserved for those cases where the 
shoulder remains restricted even after the 
expected recovery time. 
Ultrasound evaluation of shoulder joint: 
Ultrasonography (U/S) is an imaging modality 
that uses sound waves in the higher frequency 
range of 20,000 Hz, which normally can not be 
heard by human beings. Ultrasound travels as a 
longitudinal wave and images are generated, 
when pulses of ultrasound from the transducer 
produce echoes at tissue or organ boundaries. 
Some of the waves are absorbed by the tissues, 
and the extent to which the ultrasound is 
absorbed or reflected gives information about 
the structures scanned (28). 
There are several advantages of ultrasound. It is 
relatively cheap, does not emit any radiation, 
accessible and capable of visualizing tissue 
function in real time. Those apparent benefits 
have helped ultrasound become a common initial 
choice for assessing tendons and soft tissues (29). 
Doppler ultrasonography utilizes the principle 
that the echo frequency is altered when reflected 
off moving objects. This principle  can be 
applied to musculoskeletal US as color Doppler or 
power  Doppler (PD) (30). 
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Figure (4): (A, B): (A) Longitudinal view of 
supraspinatus tendon (SSP). Fullthickness tear of 
the tendon (long arrow) that reaches from the 
bursal to the articular margin with sagging of the 
overlying bursa (short arrow). (B) Long-axis view 
of the right SSP. Partial thickness articular surface 
tear (black arrow) and abright anterior aspect of 
humeral cartilage (white arrow) - Cartilage 
interface sign 
 
CONCLUSIONS 
FS, commonly encountered in general orthopedic 
practice, is a condition of pain and stiffness with 
consequent functional impairment. Appropriate 
treatment decisions for FS require a 
comprehensive understanding of 
pathophysiology, patient's systemic medical 
condition, functional demands, severity of 
symptoms, and response for nonoperative 
treatment. The majority will experience 
resolution when treated conservatively; thus, 
conservative management should be the first 
option. 
NSAIDs may relieve pain and reduce sleep 
disturbance, but they do not have a substantial 
effect on recovery. Oral steroid may provide 
rapid pain relief and ROM recovery in the short 
term. Physiotherapy is so widely accepted that it 
should be used in the conservative management 
of FS. When patients have the most pain, steroid 
injections can be beneficial in the early period of 
the disease (particularly, in the first 6 weeks). But 
longer-term results would show no difference 
between patients treated with steroids and 
control subjects. There is still debate on the 
appropriate steroid injection site. The HD alone 
appears to provide only a small, clinical benefit, 
and there is no evidence to suggest any 
superiority to other treatments. 

Initial conservative management may be 
successful in up to 90% of patients. Patients who 
are regressing despite appropriate therapy are 
likely to require surgical intervention. MUA has 
been used extensively with satisfactory 
outcomes. However, surgeons always need to 
take caution to avoid iatrogenic complications 
and should explain the possibility of recurrence in 
patients with diabetes. Although the extent of 
additional capsule that should be released 
remains controversial, ACR is a reliable treatment 
method, with a low complication rate, for 
restoring function and reducing pain in patients 
with FS. Patients should begin progressive ROM 
exercises as soon as possible under the 
supervision of a trained therapist. 
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