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Abstract

Adhesive capsulitis is a common disorder of the shoulder with unknown etiology. It presents 
with insidious onset of pain accompanied by progressive stiffness and loss of both active and 
passive range of motion. Adhesive capsulitis is a diagnosis of exclusion and can only be made 
once other pathologies have been ruled out. The progression and risk factors associated with 
the disease necessitate individualized patient approaches for pain reduction and functional 
improvements. This review outlines what is currently understood about the progression of the 
disease and what treatments have been shown to be efficacious. Despite decades of research 
into the underlying causes, progression, and treatment, much is still unknown about the condition. 
The pathology and risk factors for adhesive capsulitis should continue to guide further research to 
better understand the triggers for adhesive capsulitis and its treatment.
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INTRODUCTION
Adhesive capsulitis, initially termed frozen shoulder in 

1934 by Codman, is a condition of the shoulder with insidious 
onset of pain that progresses to stiffness. Neviaser described 
the condition as adhesive capsulitis in 1945 to emphasize the 
underlying pathologic fibrosis that leads to stiffness. Adhesive 
capsulitis has two forms: primary/idiopathic and secondary. 
While common in the general population, its incidence is greatly 
increased in patients with diabetes mellitus. Adhesive capsulitis 
was considered self-limiting with a time course under two years 
until recent studies showed persistent limitation in ROM and 
function for a large percentage of patients receiving minimal 
treatment. While much research has gone into the condition, the 
etiology of the disease and definitive clinical identifiers for its 
progression remain unclear.

Anatomy

Adhesive capsulitis primarily affects the capsule of the 
rotator interval, a triangular area that is bounded by the coracoid 
process, the anterior margin of the supraspinatus tendon, and 
the superior margin of the subscapularis tendon. The rotator 
interval capsule is reinforced by the coracohumeral and superior 
glenohumeral ligaments. Additionally, the long head of the biceps 
tendon travels through the rotator interval [1].

Progression

While the etiology of adhesive capsulitis is not well understood, 

pathology has shown the progression of the disease to begin with 
an inflammatory condition of the synovium followed or combined 
with fibrosis of the capsule [2]. Pathologically, this is exhibited by 
capsular thickening leading to adhesion of the capsule, synovium, 
and surrounding ligaments. When the coracohumeral ligament 
stiffens, external rotation at the glenohumeral joint becomes 
constrained [1]. Pain and muscular inhibition contribute to 
further dysfunction of the shoulder as disuse exacerbates the 
existing loss of ROM and ultimately immobilizes the joint [3].

Hannafin et al., categorized the progression of adhesive 
capsulitis into 4 stages as exhibited under arthroscopy. Stage 
1 lasts from 0-3 months with diffuse, hypervascular synovitis 
of the capsule. Pain accompanies limited active and passive 
ROM that normalizes under anesthesia. Stages 2-4 describe 
the clinical presentation of the disease and were termed the 
“freezing,” “frozen,” and “thawing” stages. Stage 2 occurs from 
3-9 months with continued synovitis and the beginning of scar 
formation. Chronic pain and significant limitation of ROM exist, 
even under anesthesia. Stage 3 occurs from 9-15 months with 
notable absence of hypertrophy or hypervascular synovitis. Scar 
formation and capsular thickening are present. Stage 3 is also 
notable for reduced pain with increased stiffness in the joint. 
Stage 4 occurs from 15-24 months with further reduction in pain 
and improvements in ROM [3].

Adhesive capsulitis can be self-limiting, but symptoms often 
persist for years with and without treatment [3,4]. Shaffer et al., 
found that 50% of patients with adhesive capsulitis had persistent 
symptoms and 60% had remaining signs after an average follow-
up of seven years [5].
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Epidemiology

Adhesive Capsulitis is found in approximately 3-5% of the 
general population; however, some propose that the disorder is 
over diagnosed due to a lack of definitive diagnostic criteria [6,7]. 
Adhesive capsulitis affects women more than men and most 
often presents between 40-70 years of age, with most of these 
patients presenting in their sixth decade [4,5] up to 70% of those 
affected are women [3].

Adhesive capsulitis’ incidence is increased in insulin-
dependent, non-insulin dependent, and prediabetes patients [4]. 
Incidence is roughly 10% in Type 1 diabetics and approaches 
29% in Type 2 diabetics [7]. Overall, it has been proposed that 
the increased incidence in diabetics is due to the formation of 
certain end products that contribute to fibrosis [8]. Other factors 
that have been shown to contribute to secondary adhesive 
capsulitis include surgery or fracture involving the affected 
joint, prolonged immobilization, thyroid disease, and various 
autoimmune diseases [3]. Additionally, while presentation is 
usually unilateral, 5-34% of individuals with adhesive capsulitis 
developed the condition at some point in the contralateral 
shoulder and this is especially true in diabetics [3,5,9,10]. 

Diagnosis

Adhesive capsulitis is a clinical diagnosis that can only be 
made once all other shoulder pathology has been ruled out [1]. 
Differential diagnosis can include acromioclavicular arthropathy, 
autoimmune disease, biceps tendinopathy, osteoarthritis, rotator 
cuff tendinopathy or tear, and subacromial and subdeltoid 
bursitis [4]. It is best distinguished from other shoulder disorders 
by the limitation of both active and passive ROM, particularly 
in external rotation, then abduction, and followed by internal 
rotation. This loss of passive ROM separates stiffness from 
weakness, which can be associated with other pathologies [3]. 
Hannafin et al.,’  arthroscopic findings can be supportive of the 
clinical diagnosis of adhesive capsulitis if aggressive treatment is 
pursued in cases of refractory symptoms [3].

Diagnosing adhesive capsulitis in the early stages can be 
difficult. Walmsley et al., assessed eight clinical identifiers 
commonly used for early stage adhesive capsulitis and were not 
able to validate any of them. Despite consensus on the stages of 
adhesive capsulitis, how to appropriately distinguish them is still 
debatable [7]. 

Efforts have been made to use radiography and MRI to 
identify diagnostic criteria for adhesive capsulitis and its stages. 
Nonetheless, imaging modalities are currently not considered 
diagnostic for adhesive capsulitis, but can be useful to rule out 
other disorders and support the clinical diagnosis. Conversely, 
MRI can show distractors that further confound the clinical 
picture. Radiographs are typically negative but can show 
osteopenia from disuse of the joint, especially considering the 
tendency of the disease to affect women from age 40-70 [3].

Park et al., evaluated the MRIs of patients with clinical findings 
consistent with adhesive capsulitis and concluded that MRI could 
help predict the clinical stage of adhesive capsulitis. The study 
focused on joint capsule edema, obliteration of subcoracoid 
fat triangle by fibrous tissue, and joint capsule thickness and 

assessed how these MRI findings correlated with disease stage 
[2]. All were shown to decrease throughout the progression of the 
disorder from the inflammatory to fibrotic stages. Additionally, 
pain correlated with degree of capsular thickening and ROM 
correlated with edema [2]. 

Petchprapa et al., conducted a meta-analysis of MRI performed 
for adhesive capsulitis and found that the thickness of the capsule-
synovium in the axillary recess was significantly increased, but 
that other signs were not significant. They concluded that while 
MRI can support diagnosis of adhesive capsulitis, it is not yet 
diagnostic in nature [1]. 

Future diagnosis and staging of adhesive capsulitis may 
involve evaluating serum levels of certain molecules whose 
expression is increased with the condition. Kim et al., discovered 
that ICAM-1, a molecule contributing to fibrosis when expressed, 
was significantly increased in the capsular tissue, synovial fluid, 
and serum of patients with adhesive capsulitis. Additionally, 
ICAM-1 activity was found to be more robust in the setting of 
hyperglycemia and could help explain the increased prevalence 
of adhesive capsulitis in diabetics [11]. 

Treatment

Despite decades of research and application, uncertainty still 
remains in the treatment of adhesive capsulitis. No gold standard 
currently exists, largely due to the lack of understanding 
surrounding the underlying triggers for the condition. 
Additionally, the vast heterogeneity in treatment protocols and 
their application within different stages of the progression of the 
condition have led to conflicting results or weakened conclusions 
in studies [12,13]. While particular treatment methods are 
more commonly used, the literature reveals limited consensus 
on treatment modalities. Additionally, distinctions must be 
made between treatment of idiopathic and secondary adhesive 
capsulitis. Diabetics in particular have been shown to have 
reduced improvement from treatment [12]. 

The disease stage dictates which form of treatment is most 
appropriate and it can impact the outcomes. The progression 
can be broken down broadly into an initial inflammatory stage 
accompanied by pain followed by a fibrotic stage accompanied 
by stiffness. Considerable overlap may occur between these two 
stages and treatment focuses on improving these underlying 
conditions [3]. 

In the setting of extended and refractory symptoms, the 
previous treatment received is an additional factor that should 
be assessed when considering treatment for adhesive capsulitis. 
Initial treatment has focused on conservative methods, to 
include supervised neglect, physical therapy, NSAIDs, and 
corticosteroids. Following 6-12 weeks of conservative treatment 
with intolerable symptoms, patients should be referred to an 
orthopedic surgeon [4]. Refractory symptoms are treated with 
more aggressive approaches, to include hydrodilatation, MUA, 
and capsular release of the involved joint.

Conservative approaches

Due to adhesive capsulitis’ potential for self-limiting 
progression, supervised neglect was once seen as an option for 
treatment. However, because of the percentage of patients with 
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persistent symptoms long term, as shown by Shaffer et al., other 
forms of conservative therapy have become more common [5]. 
These findings, combined with the significant improvements in 
function and pain following newer treatments have led to the 
current conservative methods for treatment.

PT has been utilized extensively in the treatment of 
adhesive capsulitis. Adjunctive therapies have been utilized 
both prior to and during PT in an effort to improve overall 
outcomes. PT methods vary widely, but have included US, heat, 
ice, transcutaneous electrical nerve stimulation (TENS), ROM 
exercises, stretching, proprioceptive neuromuscular facilitation 
techniques, strengthening, and mobilization [6,14,15]. 

Noten et al., conducted a systematic review that concluded 
that patients in the stiff phase of the disease showed improvement 
following mobilization techniques. Timing is important for this 
aspect of PT [10]. Vermeulen et al., went further to compare 
high-grade mobilization techniques with low-grade ones and 
found that high-grade techniques were more effective, but the 
differences were small. The most improvement was seen in 
the first three months from mobilization; it is proposed that 
these improvements occur due to increased joint mobility and 
mechanical changes [6]. 

Others have made efforts to quantify the effect of pain on 
the efficacy of PT. The suprascapular nerve innervates the joint 
capsule involved with adhesive capsulitis [16]. Several methods 
have focused on this nerve as an adjunctive treatment to PT 
with the belief that reduction in pain would lead to improved 
outcomes. Some PT interventions are painful and limit the 
patient’s ability or willingness to complete them [16]. Kilic et al., 
compared the effect of a suprascapular nerve block prior to PT 
with PT alone and found that the block significantly reduced pain 
[15]. Additionally, Wu et al., compared the effect of PT alone to 
pulsed radiofrequency lesioning of the suprascapular nerve prior 
to PT. Although the mechanism is uncertain, nerve lesioning has 
been shown to reduce chronic pain without neural injury and was 
performed in this study with US guidance for a duration of three 
minutes. The nerve lesioning group had significantly faster and 
better improvement compared to PT alone for up to 12 weeks 
[16].

Decreasing inflammation and pain in the joint has been 
approached in several ways. NSAIDs are recommended for all 
stages of adhesive capsulitis and are a mainstay of treatment [3]. 
Separately, administration of hyaluronate has yielded varying 
results. In a comparison of PT alone to PT co-administered with 
intra-articular injections of hyaluronate, Hsieh et al., found no 
significant difference between the randomized groups [14]. 
However, the injections in this study were made with a blind 
technique which has been shown to be less effective than when 
US-guided. In another study comparing capsular distension with 
US-guided intra-articular hyaluronic acid injection to intra-
articular corticosteroid injection, the hyaluronic acid showed 
similar improvement to corticosteroids, without the risk of 
some of the rare but significant complications associated with 
corticosteroid use [17,18].

While hyaluronic acid injections have shown promising 
therapeutic benefit, corticosteroids have shown more consistent 
results in the conservative treatment of adhesive capsulitis. 

Corticosteroids reduce the inflammation and pains associated 
with this condition and have been helpful in determining the 
stage of disease when combined with a local anesthetic. Patients 
that regain ROM following the anesthetic are likely in the early 
stages where ROM is limited more by inflammatory pain and 
less by structural changes caused by fibrosis [3,7]. We have 
found intra-articular steroid injections to be the most helpful 
intervention, leading to a rapid reduction in pain and subsequent 
improvement in range of motion and ability to comply with 
physical therapy. Not infrequently, a second (or occasionally 
third) injection is required at 4-6 week intervals to fully reverse 
the process. The injections seem to be most effective during the 
early inflammatory or freezing phases.

Sun et al., conducted a systematic review comparing steroid 
injection to PT and found that each had similar safety and effect 
in improving function, passive external rotation, and reducing 
pain [12]. This suggests that patients in whom corticosteroids are 
contraindicated may be better off with PT. With the increasing 
prevalence of diabetes combined with the high incidence of 
adhesive capsulitis in diabetics, it is important to recognize the 
serum glucose level changes that can result from corticosteroid 
administration [12]. Choudhry et al., conducted a review of 
studies measuring blood glucose levels following intra-articular 
corticosteroid injection and found that all showed a rise in blood 
glucose levels. The blood glucose peak was variable in level 
and timing, but occurred between 1-3 days after injection for 
most diabetic patients receiving injection. They recommended 
blood glucose monitoring for up to a week, especially for Type 1 
diabetics [19].

Griesser et al., conducted a systematic review of the 
effectiveness of intra-articular corticosteroid injections and 
found that compared to the control group, those receiving steroid 
injections experienced significant improvements in passive 
ROM and pain in the short term, but did not yield significant 
differences compared to controls in the long term. They found 
most patients achieved their end improvements as late as 2-4 
years after treatment [13]. A review by Wang et al., found similar 
results with significant improvements in pain in the short term 
and passive ROM up to 24 weeks compared to control [20].

Yoon et al., found that no significant difference existed 
between high and low doses of corticosteroid injection and that 
20mg triamcinolone is the preferred dose for inflammatory 
adhesive capsulitis. This dose provided significant improvement 
while minimizing complications from higher steroid doses [21]. 
Additionally, while both oral and intra-articular steroids yield 
significant improvements in adhesive capsulitis, improvements 
from intra-articular steroids were significant when compared 
to oral [13]. Oral steroids are also contraindicated in certain 
patients [22].

The technique used to inject the corticosteroid has also been 
shown to influence outcome in adhesive capsulitis. Although 
US-guided injection takes significantly longer, Patel et al., found 
they were significantly more accurate than a blind technique 
by palpation with a posterior approach conducted on cadavers 
[23]. Other studies have shown similar improvements with 
utilization of US. Lee et al., further investigated outcomes with 
the use of a blind technique compared to US-guided intra-
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articular corticosteroid injection for adhesive capsulitis patients. 
They found that US-guided injections improved pain significantly 
over the blind technique for the first two weeks and significantly 
improved ROM and function over the first three weeks [24]. 

Refractory approaches

Aggressive treatment of adhesive capsulitis is reserved for 
persistent and refractory symptoms that tend to occur beyond 
the early stage of progression. These approaches are aimed at 
countering the remaining fibrotic tissue in an effort to reduce 
stiffness and restore function and ROM.

Manipulation under anesthesia is performed under general 
anesthesia with the surgeon taking the glenohumeral joint 
through flexion, external rotation, abduction, internal rotation, 
and then cross-body abduction in order to disrupt the adhesions 
and restore ROM. Some surgeons have proposed starting with 
MUA due to its success and then proceeding to capsular release if 
restrictions in movement still exist [25]. However, complications 
during MUA include soft tissue injury, proximal humeral neck 
fracture, dislocation, and brachial plexus palsy [26]. The high 
incidence of humeral neck fracture and increased costs associated 
with MUA have led to utilization of other methods to improve 
joint mobility [9].

One such outpatient procedure that also reduces cost is 
injection of fluid into the joint capsule for distension or to the 
point of rupture. These methods have been utilized in Stages 2 
and 3. Vad et al., used capsular distention to rupture the capsule 
and found that all patients in Stage 2 adhesive capsulitis had 
significant improvement, while a small sample size of Stage 3 
patients did not. Despite it being an aggressive approach, they 
suggested that capsular distention with rupture may not be 
appropriate for patients with severe restriction of ROM [27].

Quraishi et al., compared hydrodilatation with capsular 
rupture to MUA in Stage 2 patients and found significantly 
improved pain and scores with improved satisfaction in the 
hydrodilatation group compared to the MUA group. The 
hydrodilatation group also had significant ROM improvements 
over MUA in short-term follow up [9]. Surprisingly, the capsule 
tended not to rupture in the area of fibrosis, but through the 
subscapularis bursa or down the biceps sheath [9]. Due to this, 
outcomes are improved by capsular distension without rupture 
as opposed to hydrodilatation with rupture [28].

Others have examined the effect of distension combined with 
other conservative treatments. Lee et al., compared treatment 
of refractory Stage 2 adhesive capsulitis with US-guided 
corticosteroid injection alone versus US-guided corticosteroid 
with capsular distension. Unexpectedly, joint distension did not 
significantly improve outcomes when compared directly [28]. 
However, Buchbinder et al., found that joint distension with saline 
and corticosteroid led to significant improvements over the first 
three weeks compared to a placebo arthrogram [29]. In a follow-
on study, Buchbinder et al., also found that limited additional 
benefit was exhibited from PT added to joint distension [30].

While hydrodilatation with and without capsular rupture has 
shown significant improvements for patients - mainly those in 
Stage 2 - it is unclear at this time how they compare to alternatives 
due to heterogeneity of studies and varying results.

Arthroscopic capsular release has been an effective treatment 
for refractory adhesive capsulitis. Like hydrodilatation, 
arthroscopic capsular release reduces the risk of fracture 
associated with MUA and provides faster improvement. It does, 
however, have complications of infection and axillary nerve 
injury during release of the inferior portion of the capsule. 
Improvements from arthroscopic capsular release have been 
shown to maintain or improve further up to seven years after 
their operation [31].

Hannafin et al., recommended arthroscopic inspection of 
the joint before any MUA, to ensure that the disease has actually 
progressed beyond synovitis and that the restrictions are 
from contracture of the joint. Any remaining synovitis can be 
removed, or if none is found, the capsule can be partially released 
to allow for easier MUA [3]. However, despite a lack of studies 
directly comparing outcomes in MUA to arthroscopic capsular 
release, treatment has trended towards capsular release as 
an alternative or adjunct therapy to MUA in order to decrease 
the risk of complications associated with MUA [32]. Capsular 
release is performed by releasing the rotator interval, superior 
glenohumeral ligament, and the coracohumeral ligament. Then 
the anterior superior and inferior aspects of the capsule can be 
released followed by the posterior superior and inferior portions 
[25]. Holloway et al., compared arthroscopic capsular release 
in idiopathic frozen shoulder with release in frozen shoulder 
secondary to previous surgery or fracture. They found that 
release was effective for all three groups to improve ROM, but the 
results were significantly worse in terms of pain, satisfaction, and 
functional activity for patients with post-surgery frozen shoulder 
[25].

Mehta et al. examined differences in outcome for arthroscopic 
release in patients with and without diabetes. They found that 
while both groups had significant improvement with release, non-
diabetics improved significantly more. Additionally, diabetics 
were more likely to have refractory symptoms even two years 
after operation [8]. 

DISCUSSION
While much effort has gone into investigating adhesive 

capsulitis, its etiology still needs to be more clearly elucidated in 
order to better identify, diagnose, and treat the disease. Several 
therapies are currently being researched to determine if other 
approaches would be effective and help to further identify 
underlying mechanisms of the disease.

Badalamente et al., theorized that collagen may be affected in 
adhesive capsulitis in a similar fashion to Dupuytren’s contracture 
and that selective lysis of collagen fibers might improve adhesive 
capsulitis symptoms. They administered collagenase clostridium 
histolyticum with extra-articular injections, which are used 
to treat Dupuytren’s contracture, to patients with adhesive 
capsulitis to determine potential outcomes. These patients had 
reduced pain and improved ROM and function in a shortened 
time, but future studies are needed to further validate these 
results [33].

In another approach, Rouhani et al., investigated the efficacy 
of intranasal calcitonin administration for the treatment of 
adhesive capsulitis. Calcitonin is a peptide produced by the 
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parafollicular cells of the thyroid and it has been shown to exhibit 
analgesic effects for other diseases. Compared to placebo, they 
found that calcitonin was significantly more effective for pain 
reduction and improvements in ROM and function following six 
weeks of daily administration [22].

CONCLUSION
The progression of adhesive capsulitis and the risk factors 

associated with the disease necessitate individualized patient 
approaches for pain reduction and functional improvements. 
Conservative treatment modalities shown to have efficacy include 
NSAIDs, PT with preparatory pain reduction, and low-dose 
US-guided intra-articular corticosteroid injections. Aggressive 
treatment approaches with efficacy include hydrodilatation and 
arthroscopic capsular release. Diabetic patients, in particular, 
should be cautioned on the outcomes of all treatments and the 
associated complications. The understanding of the underlying 
inflammatory and fibrotic processes requires further exploration.
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