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Introduction  

Adhesive capsulitis is an inflammatory illness that 

produces pain and stiffness in the shoulder joint. It is 

more often known as frozen shoulder. The American 

Academy of Orthopedic Surgeons has identified a 

gradual decrease in shoulder range of motion without 

significant changes in radiological findings as the 

characteristic that must be present in order for a 

diagnosis to be made. A correct diagnosis of significant 

passive range of motion loss is of the utmost 

importance.1,2 The following is the American Shoulder 

and Elbow Society's (ASES) widely accepted definition 

of ACS: “a condition characterized by functional 

restriction of both active and passive shoulder motion 

for which radiographs of the glenohumeral joint are 

essentially unremarkable”.3 

Both primary and secondary adhesive capsulitis 

may develop. Adhesive capsulitis, also known as primary 

or idiopathic capsulitis, may develop on its own, 

unprompted by any external factor. Secondary adhesive 

capsulitis often develops after significant articular 

trauma, such as a glenohumeral joint fracture dislocation 

or another kind of periarticular fracture. Shoulder 

arthroplasty, rotator cuff repair, and other arthroscopic 

and open procedures may all lead to this serious 

complication. Adhesive capsulitis affects up to 20% of 

diabetic people, compared to 3% to 5% of the general 

population. Although bilateral involvement has been 

seen in as many as 40 to 50% of instances with 

idiopathic adhesive capsulitis, the nondominant 

extremity is more often affected. In most cases, the 

symptoms of adhesive capsulitis go away on their own 

within a year or two. Nonetheless, research suggests 

that 20% to 50% of people may have symptoms that 

continue for a long time. To achieve satisfactory 

functional results in this patient group, a combination 

of non-operative and surgical therapies is required.4 

 

Epidemiology 

Abstract 

Adhesive capsulitis, commonly known as frozen shoulder, is a painful disorder that causes the shoulder joint to become very 

rigid. One kind is primary (idiopathic), while the other is secondary (caused by something else, such as trauma, surgery, or 
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greater than the general population frequency of 2-5%. Limitations in shoulder mobility are the result of an inflammatory 

process that starts within the joint capsule and progresses to fibrosis and adhesion development. When there are no significant 

radiological abnormalities and the patient experiences a gradual decrease in active and passive shoulder mobility, a clinical 

diagnosis is usually made. In most instances, the disease's symptoms will go away after a while, but in others, they may linger 

for years. Ultrasound and magnetic resonance imaging (MRI) may aid in the diagnosis of more complicated situations. 
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Primary and secondary types of adhesive capsulitis 

are distinguished. Idiopathic primary adhesive capsulitis 

usually develops slowly. Common co-occurring disorders 

include diabetes, thyroid issues, medication side 

effects, hypertriglyceridemia, and cervical spondylosis. 

Shoulder trauma, injuries (e.g., rotator cuff tears, 

fractures, surgeries, or extended immobilization) are 

the usual causes of secondary adhesive capsulitis.4,5  

Approximately 2% to 5% of the population has 

adhesive capsulitis, and the average age at which 

symptoms first appear is 55. The non-dominant hand is 

also affected, and the female hand is somewhat more 

prevalent (1.4:1). Adhesive capsulitis is more common 

in patients with autoimmune comorbidities, including 

thyroid problems and diabetes mellitus. Treatment 

results for people with diabetes may also be worse, and 

this is related to how long they have had the disease.6  

Hypothyroidism and diabetes mellitus have been 

linked to adhesive capsulitis. The incidence of adhesive 

capsulitis was five times higher in diabetic patients 

than in the control group, according to a meta-analysis 

conducted in 2016. Using a 95% confidence range [CI] 

of 24% to 37%, the same meta-analysis determined 

that 30% of individuals with adhesive capsulitis also 

had diabetes. Adhesive capsulitis was associated with a 

much greater incidence of hypothyroidism diagnoses 

(27.2% vs. 10.7%; P = 0.001) in a 2017 case-control study.7 

 

Pathogenesis 

The exact mechanism by which adhesive capsulitis 

develops is not yet known. The current thinking is that 

synovial lining adhesions and reactive fibrosis occur 

when inflammation starts in the joint capsule and 

synovial fluid. Early inflammation of the capsule 

causes pain, and fibrosis and adhesions in the capsule 

restrict movement.8 

 

 
 

Figure 1. (A) Illustration and (B) Anatomic Dissection of the Glenohumeral Joint Capsule (white arrows) and its Relationship with the 

Overlying Rotator Cuff Tendons. Superior glenohumeral ligament (SGHL), middle glenohumeral ligament (MGHL), anterior and 

posterior bands of the inferior glenohumeral ligament (IGHLa and IGHLp). Supraspinatus tendon (SS), infraspinatus tendon (IS), teres 

minor tendon (Tm), subscapularis tendon (Sub), long head of the biceps tendon (LhB), coracoid process (Co), axillary recess (AR). 

 

The characteristic sign of adhesive capsulitis is a 

tightening of the glenohumeral capsule. Decreased 

capsular volume, axillary adhesions to the humeral 

neck and to one another, and synovial layer loss are all 

findings. Because it is crucial to the glenohumeral 

joint's health, the thickening and fibrosis of the rotator 

interval that is associated with adhesive capsulitis is 

remarkable. The rotator interval is bordered by the tendon 

of supraspinatus on top, the tendon of subscapularis on 

the bottom, the trans humeral ligament on the side, and 

the coracoid process in the center. The rotator interval 

is comprised of the glenohumeral capsule, biceps 

tendon, and CHL. A significant finding in adhesive 

capsulitis is a contracted CHL. The CHL ligament is 

the main target of adhesive capsulitis surgery because 

of the tension it undergoes during full external rotation. 

The CHL ligament in the injured shoulder of adhesive 

capsulitis patients is shown to be stronger compared to 

the non-affected shoulder, as revealed by shear-wave 

elastography. Magnetic resonance imaging (MRI) and 

magnetic resonance angiography (MRA) scans of patients 

with adhesive capsulitis indicate CHL thickening (4.1 

mm vs. 2.7 mm). The control group had a smaller 

axillary recess capacity of 0.53 mL and a bigger rotator 

interval capsule of 7.1 mm compared to 4.5 mm.4 

Histological examination of materials from patients 

with adhesive capsulitis often reveals fibroblasts along 

with type I and type III collagen, lending credence to 

the long-held belief that the condition is mostly fibrotic 

and comparable to Dupuytren's disease. Capsular 
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contracture is thought to be caused by the fibroblasts' 

transformation into myofibroblasts, which exhibit 

characteristics of smooth muscle. Changes in the levels 

of matrix metalloproteinases (MMPs) are shown; these 

enzymes are involved in the remodeling of scar tissue. 

Those who suffer from adhesive capsulitis are unable 

to produce MMP-14, in contrast to healthy controls. 

Because of its function as an activator of MMP-2, a 

protein involved in collagen degradation, MMP-14 

may lead to an excess of collagen rather than its 

breakdown. The expression of matrix metalloproteinases 

(MMP)-1 and MMP-2 decreases in adhesive capsulitis 

patients, whereas the expression of tissue inhibitors of 

metalloproteinases (TIMP)-1 and TIMP-2 increases. 

The findings indicate that disorders in the breakdown, 

remodeling, and regeneration of the extracellular 

matrix tissue might lead to adhesive capsulitis. Possible 

future therapeutic approaches include promoting 

remodeling of fibrotic tissue or directly inhibiting 

fibrogenesis.4 

Inflammation and fibrosis are now universally 

acknowledged as factors in the development of 

adhesive capsulitis. Research has shown that when 

compared to normal subjects, capsular and bursal 

tissues from people with adhesive capsulitis exhibited 

elevated levels of inflammatory cytokines such as 

interleukin (IL)-1α, IL-1β, tumor necrosis factor (TNF)-α, 

cyclooxygenase (COX)-1, and COX-2. Adhesive 

capsulitis, which develops into fibrotic changes, is 

therefore primarily caused by inflammation. Almost all 

rotator interval samples collected from persons with 

adhesive capsulitis include inflammatory cells, including 

T cells, B cells, macrophages, and mast cells. In vivo, 

mast cells control fibroblast growth and may mediate 

the transition from inflammation to fibrosis. More 

recent research has attempted to establish a connection 

between adhesive capsulitis' molecular etiology and 

established risk factors and hereditary predisposition. 

Research using cytogenetic analysis has shown that 

individuals with adhesive capsulitis had higher levels 

of inflammatory (IL-6) and fibrogenic (MMP-3) cytokines.4  

People often think of fibrotic conditions like 

Dupuytren's disease when they see fibroblasts mixed 

with type I and type III collagen in tissue microscopy 

from AC sufferers. It appears that the capsular 

contraction is induced by the fibroblasts transforming 

into myofibroblasts, which display smooth muscle 

traits. It seems that the sickness is advancing due to the 

availability of adhesion-related cytokines, including 

transforming growth factor Ώ (TGF-β) and platelet-

derived growth factor (PDGF). TGF-β has been 

associated with fibrosis, the development of an extra-

capsular thick collagen matrix, elevated PDGF levels, 

and, as per some research, it might potentially 

stimulate AC. Using an adenovirus vector that had a 

high concentration of TGF-β1, Watson et al. discovered 

that AC manifested 5-10 days after treatment with rats. 

Because TGF-ο and PDGF were detected at higher 

concentrations in the contracted tissue, their effects 

were inhibited when cell cultures were established 

using both normal and contracted patient tissues. 

Blocking increased chemotaxis and decreased collagen 

production and dispersion. Tissue samples from both 

AC patients and healthy controls were analysed in 

another study to determine the frequency of matrix 

metalloproteinases (MMPs) and inhibitors of these 

enzymes. Scar tissue remodeling involves matrix 

metalloproteinases (MMPs). The AC group does not 

include MMP-14. Matrix remodeling is controlled by 

membrane metalloproteinases. Since MMP-14 promotes 

MMP-2, which is involved in collagen degradation, its 

absence may cause collagen to be overproduced rather 

than broken down. The blood was tested for levels of 

AC-related proteins, MMP-1 and MMP-2, as well as 

TIMP-1, TIMP-2, and TGF-β1, in an independent 

study. The AC group had significantly lower levels of 

MMP-1 and MMP-2 and significantly higher levels of 

TIMP-1, TIMP-2, and TGF-β1. These results lend 

support to the theory that AC results from an 

inappropriate interaction between the aging, remodeling, 

and regeneration of extracellular matrix (ECM) tissues. 

Several proteins, including as vascular endothelial 

growth factor, CD29, NF-κB, JNK, ERK, and Jun N-

terminal kinases, have been found in tissues collected 

from individuals with AC at significant amounts.9 

Three or four clinical phases have historically been 

used to explain the natural history of AC; these stages 

correlate to certain histologic abnormalities that may 

be seen in the joint capsule of individuals afflicted.9,10 

• In the first three months, you may have a sudden, 

vague discomfort around your deltoid region; this 

pain is more pronounced at night. This is known as 

the painful stage. Additionally, you may notice a 

slight limitation in the range of motion for the 

glenohumeral joints. Histologically speaking, the 

glenohumeral joint capsule becomes more inflamed, 
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synovitis develops, and hypervascularity occurs at 

this stage. 

• The second stage, also known as the freezing stage, 

begins in the third month and continues until the 

ninth month, during which the patient feels a 

worsening of the pain and stiffness in their joints. 

Flexion, abduction, and additional rotation are the 

movements in which joint stiffness is most 

noticeable. The synovial membrane thickens and 

becomes more vascular, collagen deposits in an 

irregular pattern, and adhesions form at the 

macroscopic level, indicating a change in the 

capsule. More recent accounts have combined the 

first and second phases. 

• During this phase, which may last until the 

fourteenth month and is marked by a major 

restriction of joint motions, the pain is initially less 

visible while at rest but becomes much worse 

during passive mobilisation of the glenohumeral 

joint. The third stage, sometimes called the frozen 

stage, is where we are today. 

• Stage four, the thawing phase: In this final stage, 

which may continue for as long as two years, you 

will notice that your stiff joints and aches are going 

away on their own. In the third and fourth phases, 

histological analysis of the capsular tissue reveals 

the presence of mature and adherent hypercellular 

collagen, with fewer obvious symptoms of 

inflammation. 

 

Clinical Examination 

Adhesive capsulitis evaluations begin with 

comprehensive history taking of the shoulder. It is 

common to mention slight trauma as an aetiology for 

shoulder discomfort. Though it can be something 

completely unrelated to the procedure, the patient 

might remember anything that is associated with 

beginning it. It is common for the non-dominant limb 

to be affected by adhesive capsulitis. This occurs 

because the dominant extremity can carry out the 

necessary tasks, and it is more comfortable to avoid 

using the uncomfortable extremity altogether. Holding 

the limb close to the body, as if to "protect it," allows 

the process to continue unabated. This is further 

highlighted when there is an abnormally high level of 

discomfort and guarding together with passive range of 

motion. Codman described this entity as having a 

gradual development of discomfort at the deltoid 

insertion, difficulty sleeping on the afflicted side, and 

restrictions in external rotation, active and passive 

elevation, and pressure, but with normal radiologic 

appearance. This patient's history and radiographs 

point to adhesive capsulitis rather than degenerative 

joint degeneration. 

Adhesive capsulitis is characterized by limited 

range of motion and pain in the affected shoulder. A 

dull ache, not localized at all and maybe spreading to 

the biceps, is one of the symptoms. Reaching up or 

behind you could help ease any stiffness or pain you 

may be experiencing. Fever, night sweats, malaise, or 

unexplained weight loss are signs that a doctor should 

look out for in order to rule out neoplasm or autoimmune 

sickness. When neuropathy symptoms manifest, a cervical 

radiculopathy diagnosis should be investigated.12 

Shoulder pain caused by adhesive capsulitis often 

develops gradually over many weeks or months. 

Restriction of shoulder motion is the subsequent stage. 

Restrictions in active and passive ROM, especially in 

the directions of internal and external rotation, abduction, 

and forward flexion, are hallmarks of adhesive 

capsulitis. In extreme cases, further symptoms may 

include muscular dystrophy and an abnormality in the 

way the arms swing while walking. When you palpate 

the affected shoulder, you will feel widespread pain 

around the joint. The safety of the distal nervous 

system must be ensured. The pain and severe limitation 

felt when the shoulder cannot move freely are 

comparable to those of a rotator cuff tear. The Apley 

scratch test is a way to evaluate internal rotation.11 

Patients suffering from adhesive capsulitis may 

show signs of reduced glenohumeral range of motion 

(ROM) and discomfort during physical examination 

tests. When you are in pain, it is hard to do a full 

physical. Relative to the afflicted side, the range of 

motion (ROM) in two or more planes, both active and 

passive, is often significantly reduced. Loss of range of 

motion (ROM) often occurs in a predictable sequence, 

beginning with external rotation and progressing 

through abduction, internal rotation, and forward flexion. 

In many cases, specialized tests that look for 

impingement (Neer and Hawkins) or biceps tendinopathy 

(Speed's test) come out positive. The diagnosis is mostly 

clinical, based on the patient's history and physical 

examination findings. Adhesive capsulitis cannot be 

diagnosed with any one set of laboratory tests. If there 

is reason to suspect a systemic illness is contributing to 
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the condition, more laboratory testing may be conducted. 

Adhesive capsulitis is usually best diagnosed clinically 

rather than with imaging. If another possible diagnosis 

is being examined or if underlying disease, such as a 

fracture, has to be evaluated, imaging procedures like a 

shoulder X-ray may be considered. 

The injection test is a diagnostic tool that may be 

used when the underlying reason for shoulder pain 

cannot be identified. During the test, a local anesthetic 

injection of 5 milliliters of 1% lidocaine is usually 

administered into the subacromial area. Adhesive capsulitis 

patients report little relief from their discomfort or 

limited range of motion after receiving injections. People 

with subacromial pathologies, including rotator cuff 

tendinopathy or subacromial bursitis, may find that 

injections help with pain and increase their range of 

motion.  

On MRI, you could see glenohumeral joint capsule 

thickness in the axillary pouch, subcoracoid fat triangle 

loss, glenohumeral ligament hypertrophy, and rotator 

interval synovitis. These are all hallmarks of adhesive 

capsulitis, but unfortunately, they do not indicate a 

disease. Arthrography may reveal joint capsule contracture 

if the usual axillary recess is absent.12 

 

Imaging 

Using imaging to diagnose adhesive capsulitis (AC) 

is still a contentious matter. The inclusion of a plain 

film negative for calcific tendinitis and osteoarthritis in 

the diagnostic criteria for frozen shoulder, as outlined 

in a highly referenced article, provides an illustrative 

scenario. Imaging tests have traditionally been reserved 

for unusual or resistant patients, and while there is no 

firm agreement on their function in the diagnostic 

process, they are often considered helpful but not 

essential. But many studies have looked at imaging 

modalities as a possible way to diagnose AC, and 

several radiological findings have been shown to be 

quite sensitive and specific for this disease. Traditional 

arthrography was useful for diagnosing AC in the past, 

but now MRI and US are more commonly used 

because they can directly show the thickening of the 

glenohumeral capsule and reveal typical pathological 

changes, while conventional arthrography can only 

show indirect findings like reduced capsular distension 

and extravasation of contrast agent. This method is 

becoming more attractive for the diagnosis and 

treatment of AC due to the fact that US may be used to 

target percutaneous interventions (such as hydrodistension 

and medication injection).13,14 

Magnetic resonance imaging (MRI) is often considered 

the gold standard in the diagnosis of suspected AC 

because of its exceptional contrast resolution, which 

allows it to show the entire glenohumeral capsule and 

pericapsular soft tissue (Figure 2). Figure 3 shows the 

six main MRI findings that were recently identified as 

the most accurate for AC diagnosis in a recent meta-

analysis. Here are some of the findings: The coracohumeral 

ligament thickens, the rotator interval is fat-obliterated, 

the inferior glenohumeral ligament is hyperintensified 

and thickens, and the axillary joint capsule and the 

rotator interval are enhanced with contrast.13 

 

 
 

Figure 2. Glenohumeral Joint Capsule, Normal MRI Findings. Gl, scapular glenoid; HH, humeral head; star, greater tuberosity.In 

figure 2, (A) Sagittal tSE T1-weighted MRI image shows the joint capsule (arrow) as a structure of intermediate signal located deep to 

the rotator cuff tendons. Note the intra-articular part of the long head of the biceps tendon (outlined arrowhead) running on the 

inner surface of the capsule. The coracohumeral ligament (white arrowhead) is demonstrated as a thin and low-signal fibrillar 

structure running from the coracoid (Co) to the humeral head (HH). The subcoracoid fat triangle (asterisk) is a fat-filled space 

delimited by the coracohumeral ligament, the joint capsule, and the subscapularis (Sub) muscle. SS, supraspinatus muscle; black 

arrowhead, coracoacromial ligament. (B) Coronal tSE fat-suppressed T2-weighted MRI scan shows the inferior part of the joint 

capsule (arrow) as a low signal folding that delimits the axillary recess. Note the thin superior capsule (outlined arrow) located 

underneath the supraspinatus muscle and tendon (arrowhead).
15
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Figure 3. Adhesive Capsulitis, Spectrum of MRI Findings. (A) Sagittal tSE T1-weighted MRI scan from a 42-year-old woman with a 

three-month history of shoulder pain demonstrates mild thickening of the coracohumeral ligament (white arrowhead) and initial 

effacement of the subcoracoid fat triangle (asterisk) by hypointense synovium. Black arrowhead, coracoacromial ligament. (B) 

Coronal tSE proton density MRI scan from a 68-year-old woman with recent onset of pain and progressive limitation of 

glenohumeral ROM shows a marked thickening of the inferior capsule (arrows), which appears edematous and demonstrates 

increased signal intensity in fluid-sensitive sequences. (C) Sagittal tSE T1-weighted and (D) Sagittal tSE fat-suppressed T2-weighted 

MRI images from a 70-year-old male with a one-year history of severe limitation of active and passive shoulder motion demonstrate 

complete obliteration of the subcoracoid fat triangle by synovial tissue (arrows), which is also extended underneath the long head of 

the biceps tendon (arrowhead) in the area of the pulley (asterisk). The coracohumeral ligament appears embedded by the synovium. 

Note severe thickening and hyperintensity of the anteroinferior capsule (outlined arrowhead). Ac, acromion; Cl, clavicle; Co, 

coracoid; SS, supraspinatus; Sub, subscapularis; GL, scapular glenoid; HH, humeral head.
15

 

 

Multiple studies have shown that thickening and 

hyperintensity of the inferior shoulder capsule are 

hallmarks of AC. For the hyperintensity in the axillary 

pouch/inferior glenohumeral ligament complex, MRI 

using non-arthrography T2-weighted fat-suppressed 

sequences has a high sensitivity (85.3-88.2%), and a 

kappa value of 0.85 suggests that there is minimal 

interobserver variability. A preliminary MRI investigation 

using a limited sample size found that joint capsule 

measures greater than 4 mm on T1 oblique coronal MR 

images are associated with a 70% sensitivity and a 

95% specificity for the diagnosis of AC. This 

discovery is related to thin capsules. According to 

research by Jung et al. using conventional MRI, the 

most accurate way to diagnose AC was by measuring 

the thickness of the axillary recess capsule on T1 

oblique coronal images. This threshold value of 4.5 

mm had a sensitivity of 91%, specificity of 90%, and 

overall accuracy of 90%. Another study found that the 

thickness of the axillary recess was associated with the 

clinical stage. The hyperintense capsule signal on 

proton density sequences collected with conventional 

MRI was similarly statistically linked to Stage 2 and 

this clinical stage, according to Sofka et al., who found 

an average axillary pouch thickness of 7.5 mm. There 

are a variety of risks and complications that should be 

considered, including the potential for bleeding and 

septic arthritis, even if magnetic resonance angiography 

(MRA) can estimate inferior capsular thickness more 

precisely. Furthermore, a recent meta-analysis found 

no significant difference in the sensitivity and 

specificity of MRI and direct MRI for diagnosing 

inferior glenohumeral thickness. Additional findings 

that can be detected by magnetic resonance angiography 

include contrast agent leakage anterior to the medial 

margin of the scapula, decreased distension of the 

axillary recess, pseudo-synovitis over the cranial 

border of the subscapularis tendon and the biceps 

anchor, and widening of the subscapular recess (Figure 

4). Contrast agent intra-articular injections, however, 

do not seem to be necessary for individuals with AC.15–17 

Similarly, there is some disagreement about 

whether or not intravenous gadolinium is useful for 

assessing vascularization and thickness of the joint 

capsule. While Ahn et al. found no association between 

axillary recess capsule enhancement and forward 

elevation, external, or internal rotation limitation, they 

did find a statistically significant positive linear correlation  
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Figure 4. Adhesive Capsulitis in a 45-year-old Man with Severe Limitation of the Glenohumeral ROM after a Trauma who was 

Submitted for an MRA for a Suspected Labral Tear. (A) Axial and (B) Coronal tSE fat-suppressed T1-weighted MR images obtained 

after intraarticular injection of gadolinium demonstrate anterior extravasation of the contrast medium (outlined arrows) into and 

underneath the subscapularis muscle (Sub) as a consequence of capsular stiffness and fissuration. Note the abnormally low 

distension of the axillary recess (arrows) and its markedly thickened walls. In (B) a partial thickness tear (white outlined arrowhead) 

of the articular side of the supraspinatus tendon (black arrowhead) is also evident. In effect, the tear involves both the inner fibers of 

the supraspinatus and the joint capsule, which are merged at this level to form the superior complex. As a consequence, note the 

superior migration of the contrast outside the joint cavity (black arrow). Black outlined arrowhead, long head of the bicep tendon; 

white arrowhead, subscapularis tendon; asterisk greater tuberosity; star, lesser tuberosity; HH, humeral head; Gl, glenoid; Ac, 

acromion.
15

 

 

 
 

Figure 5. Glenohumeral Joint Capsule and Pericapsular Ligaments, Normal US Findings. (A) Oblique transverse 18–5 MHz US 

image shows the normal thin and fibrillar appearance of the coracohumeral ligament (outlined arrowheads), which is demonstrated 

connecting the coracoid (Co) and humeral head (HH) in a deeper position respective to the coracoacromial ligament (arrowheads). 

Note the homogeneous and hyperechoic appearance of the subcoracoid fat (asterisk). (B) Short-axis 18–5 MHz US image shows the 

distal part of the coracohumeral ligament (outlined arrowheads) in the area of the rotator interval and the biceps pulley (asterisk). Bt, 

long head of the biceps tendon. (C) Longitudinal 18–5 MHz US obtained by orienting the probe parallel to the humerus in the 

axillary region shows the inferior capsule (arrowheads) overlying the humeral head (HH) and folding over the humeral neck (HN).
15

 

 

between pain intensity, joint capsule thickness, and 

axillary recess capsule enhancement grade in AC 

patients. Even while the contrast agent seemed to boost 

the reader's confidence in measuring the joint capsule 

after intravenous injection, another study discovered no 

significant differences in the diagnosis of AC between 

regular MRI and gadolinium-enhanced MRI. While 

MRA and MRI with intravenous contrast injection may 

provide additional information regarding the capsule's 

condition and enhance the reader's confidence in 

diagnosing AC, conventional MRI without contrast 

administration is recommended owing to its lesser 

invasiveness and expense.18 

Recent developments in high-frequency transducers 

and technological advancements in the United States 

have made it possible to conduct detailed evaluations 

of the glenohumeral joint capsule and pericapsular 

ligaments in isolation from the surrounding soft tissues 

(Figure 5). A large body of research confirms that 

ultrasonography (US) is a very reliable tool for diagnosing 

AC. In a recent meta-analysis, it was shown that the 

US had a combined sensitivity of 88% (95% CI: 74-95) 

and specificity of 96% (95% CI: 88-99) when assessing 

for inferior capsule and coracohumeral thickness, 

rotator interval abnormalities, and limited range of 

motion (Figure 6).19–21 According to the study conducted  



Febyan et al 

 

 827  |  International Journal of Medical Reviews. 2024;11(4):820-829 

 

 
 

Figure 6. US Findings in a 53-year-old Woman with Adhesive Capsulitis. (A) an Oblique transverse 18–5 MHz US image 

demonstrates the markedly thickened coracohumeral ligament (outlined arrowheads), which has lost the normal fibrillar 

echotexture and appears homogeneously hypoechoic due to fibrotic changes and degeneration of the fibers. Note the presence of 

hypoechoic synovial tissue in the subcoracoid triangle (asterisk). Arrowheads, coracoacromial ligament. (B) Short-axis 18–5 MHz 

US evidences the thickening and fibrotization of the coracohumeral ligament (arrowheads) and the biceps pulley (asterisks) in the 

rotator interval. (C) Longitudinal 18–5 MHz US image shows a significant thickening of the inferior capsule (arrowheads). HH, 

humeral head; Co, coracoid; Bt, long head of the biceps tendon; HN, humeral neck.
15

 

 

by Michelin et al., axillary pouch thickness was 

measured by ultrasonography to be 4 mm in patients 

with AC and 1.3 mm in those without symptoms. Later 

work by Kim confirmed that the US may detect 

abnormal capsule thickening in the axillary recess in 

people with unilateral AC. After measuring the capsule 

at its widest point, which encompasses both the humeral 

and glenoid layer sides (P<0.001), the researchers 

discovered a mean value of 4.4 mm for the injured 

shoulder and 2.2 mm for the intact shoulder.23 The 

same study demonstrated a correlation between the 

MRI and US assessments of capsule thickness 

(P<0.001, r = 0.83). The axillary pouch cutoff value of 

4 mm was associated with a sensitivity of 93.8% and a 

specificity of 98% for AC in related research. In 

patients with suggestive symptoms but an axillary 

recess thickness below 4 mm, the authors suggested 

that a 60% difference between the afflicted and 

unaffected sides might help disclose this illness.23 
 

Management 

Non-Surgical Treatment 

Adhesive capsulitis recovers on its own in about 18-

30 months in the majority of patients. Reducing 

symptoms and increasing range of motion are the 

primary goals of treatment. When it comes to therapy 

management, there is a lack of research. Some effective 

treatments are as follows24: 

• Initially, nonsteroidal anti-inflammatory drugs 

(NSAIDs) may help manage pain. Evidence for the 

efficacy of physical therapy is weak, but some 

treatments can help patients in the recovery 

process. There is modest evidence that stretching, 

gradual weight bearing, and light range-of-motion 

exercises can reduce discomfort and improve 

function. However, overly intense rehabilitation 

can worsen symptoms, so it is best to minimize it. 

To ensure that treatment is well tolerated and does 

not worsen the disease, patients and their doctors 

should approach it with caution and evaluate the 

response regularly. The attached capsule is stretched 

and physiological accessory movements are improved 

using joint mobilization methods including glides 

and traction. If you want to do traction, you should 

move one joint surface away from the other, and if 

you want to do glides, you should move one joint 

surface parallel to the other.25  

• For temporary pain relief and enhanced range of 

motion and function, oral corticosteroids are a 

therapy option to consider. Oral steroids may have 

beneficial effects, but they usually only last a few 

weeks. Before prescribing them, doctors should 

think carefully about the dangers and advantages 

of using these steroids.  

• Steroid injections into the joint have shown 

promise in enhancing function, decreasing discomfort, 

and expanding range of motion (ROM). Keep in 

mind, nevertheless, that the benefits of injectable 

steroids do not last forever. Both the amount of 

shots and the methods utilized to administer them 
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might differ. Twenty to sixty milligrams of 

Triamcinolone is the typical dosage of this steroid. 

Injections of corticosteroids are often used in 

conjunction with a local anaesthetic. This is why 

medical professionals administering steroid 

injections need to be alert to the possibility of 

adverse consequences. Injecting patients early in 

the course of their illness may improve their 

chances of a good result. If necessary, it may be 

necessary to provide several injections to alleviate 

symptoms.26  

• Bastille of the suprascapular nerve A technique 

called suprascapular nerve block (SNB) was first 

reported in 1941. Its goal is to obstruct the 

branches of the suprascapular nerve that go to the 

glenohumeral joint, specifically at the scapular 

notch. For a total of two to four treatments, you 

might repeat the block twice a week. When 

compared to intra-articular corticosteroid injection, 

a previous study indicated that SNB was a safer, 

more effective, and more beneficial treatment 

option. Three weekly SNBs with bupivacaine or 

placebo were the subjects of a randomized 

controlled trial. Although there was no increase in 

range of motion, SNB did provide considerable 

pain alleviation. Another case report suggested 

using ultrasound to guide the insertion of a 

perineural catheter, which would allow for 

continuous SNB.26 

• The glenohumeral capsule is injected with a 

mixture of saline and steroids in hydrodilatation, a 

therapeutic method that promotes capsule dilation. 

There has been some evidence that this therapy 

method may alleviate pain and improve range of 

motion and function in the near term. Hydro- 

dilatation and intra-articular steroid injection do 

not seem to vary much in terms of result, according 

to the available research.27 

• For instances of adhesive capsulitis that have not 

responded to conservative therapies, the next step 

is to do the manipulation while under anaesthesia. 

Humerus fractures are possible outcomes. The 

technique entails delicately moving the shoulder 

joint in different directions. A little lever arm is 

placed near the patient's shoulder to support their 

arm, and their shoulder is delicately moved in 

several directions, including flexion, abduction, 

external rotation, and 90° abduction. If you find 

more resistance, do not apply force. Another 

option for reducing inflammation during the 

surgery is to inject a mixture of triamcinolone and 

bupivacaine.28 

 

Surgical Treatment  

It is important to identify an alternative treatment 

strategy in case the illness worsens or development 

stops.3,12 When non-surgical treatments, such as 

prednisone or nonsteroidal anti-inflammatory drugs 

(NSAIDs), fail to alleviate symptoms after glenohumeral 

or subacromial injections, or when physical therapy 

fails to provide the desired results, surgical intervention 

may be considered. Conversely, surgical procedures 

are not always appropriate. Some examples of these 

situations include a lack of response to nonsteroidal 

anti-inflammatory drugs (NSAIDs) or steroids; no 

prior conservative treatment; an active infection; the 

presence of a concurrent shoulder cancer; or a problem 

with the cervical spine's neurological system. 

• When other methods fail, the surgeon may use 

arthroscopic capsular release. It is advisable to see 

an orthopedic surgeon if symptoms do not resolve 

after 10 to 12 months of conservative treatment. To 

improve mobility, surgery requires the release of 

certain components within the joint capsule. It may 

be difficult to penetrate the thick, narrowed joint 

capsule using conventional posterior or lateral 

portal entry methods; however, the following are 

released: the rotator cuff interval, coracohumeral 

ligaments, middle glenohumeral ligaments, 

anterior capsule, and posterior capsule. The 

proximity of the inferior capsule to the axillary 

nerve makes it an ideal target for direct 

manipulation during adhesiolysis. During surgery, 

every effort is made to ensure that adjacent 

structures are not damaged. Examination of the 

subacromial space after release, and debridement 

of inflammatory tissue and bursae may be 

performed if necessary. Injecting the shoulder joint 

with a mixture of triamcinolone and bupivacaine 

helps reduce inflammation. Early range-of-motion 

exercises, both passive and dynamic, are started 

after surgery. There is no conclusive evidence in 

the literature comparing the clinical effectiveness 

of arthroscopic capsular release with manipulation 

under anesthesia.28  

• Open capsular release might be an option for 
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patients with conditions such as posttraumatic or 

postsurgical adhesive capsulitis, severe adhesions, 

contractures that prevent arthroscopic surgery, and 

brain injuries or strokes. Open release necessitates 

a larger incision to swiftly access and remove the 

thicker and more compressed joint capsule. The 

morbidity associated with the open operation is 

greater than that of the arthroscopic capsular 

release treatment.29 
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