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SUMMARY
Background. Frozen shoulder is a widespread concern having an unknown etiology. 
Management mainly aims at restoring function and treating symptoms. The choice 
of treatment may differ based on patient variables, stage of presentation, priorities of 
clinicians, and funding. No robust evidence exists to endorse one treatment modality 
over another in a conclusive way. Therefore, we performed a systematic review of the 
conservative therapeutic options for the frozen shoulder.
Materials and methods. A wide range of electronic bibliographic databases such 
as PubMed, Embase, and ERIC was searched. Based on the eligibility criteria, all 
randomized controlled trials that compared the efficacy of any type of non-surgical or 
conservative management from 2010 to 2020 are incorporated in the review. Following 
screening and assessing the abstracts, we ended up reviewing 12 full-text articles and 
data extracted on essential parameters such as sample size, type of non-surgical treat-
ment, time of follow-up, and primary outcomes.
Results. Overall, the systematic review results seem promising for the efficacy of 
different non-surgical modalities. They improve multiple outcomes such a pain, range 
of motion, Constant-Murley score, simple Shoulder Test, Shoulder Pain, Disability 
Index, and patient satisfaction. Nonsurgical management is the preferred initial care 
option, with most patients typically improving within 6 to 18 months. Steroids, phys-
iotherapies, hydrodilatation with hypertonic saline, suprascapular nerve block (SNB), 
Extracorporeal shockwave therapy, and intra-articular steroid or sodium hyaluronate 
injections are conservative treatment choices.
Conclusions. Treatment of frozen shoulder remains a challenge, and high-level conclu-
sive evidence is needed to recommend one treatment method over another. The results 
of this systematic review showed that nonsurgical management, regardless of the 
preferred treatment option, is beneficial and effective in the treatment of frozen shoul-
der, and that can guide clinicians in making evidence-based decisions when managing 
this condition conservatively. This will avoid unnecessary burdens on the healthcare 
system and patients, as they might be treated effectively without undergoing surgery.
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INTRODUCTION
In general practice, frozen shoulder is a common concern, and 
its frequency is estimated to be 2 to 5 percent (1, 2). It usually 
affects the non-dominant extremity, but bilateral involvement 
has been reported in up to 40 % (3). The cause of frozen shoul-

der and its pathogenesis is unknown. Still, diabetic patients, 
patients with thyroid disease, cardiovascular disease, autoim-
mune disease, and paralysis have been shown to be susceptible 
to this disorder (4-8). Patients usually present with painful and 
limited shoulder movements, which can lead to severe disabil-
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ity (9). Although the etiology of primary frozen shoulder is not 
yet fully understood, histological studies have shown a thick, 
tight capsule with chronic inflammatory cells and fibroblast  
located in the joint capsule (10). In addition, fibroblasts have a 
functional phenotype correlated with cytokine dysregulation, 
suggesting an autoimmune etiology (11, 12). 
Frozen shoulder progresses through 3 overlapping phases 
(2). The first phase is the freezing phase, which lasts from 
2 to 9 months, the shoulder becomes increasingly painful 
with a gradual reduction in the range of motion (2). Follow-
ing this, the frozen phase in which pain is decreased but the 
stiffness remains, and it can last from 4 to 12 months (2). 
Finally, the thawing phase, during which a slow but gradual 
improvement in the shoulder’s mobility is observed and can 
take up to 5 to 24 months (2). Although the frozen shoul-
der is primarily considered a self-limiting disorder, complete 
resolution of symptoms does not occur all the time (13). 
Hand et al. found that only 59 percent of patients returned 
to their normal condition after four years. Persistent symp-
toms, however, are usually moderate (1). Care is aimed at 
restoring function and treating symptoms (14). Treatment 
choice may differ depending on patient variables, stage of 
presentation, clinician priorities, and local policies or fund-
ing (14). Nonsurgical management, with most patients usual-
ly improving within 6 to 18 months, is generally the preferred 
initial care option (7).
Conservative treatment choices include analgesics, oral 
steroids, physical therapies, hydrodilatation, suprascapu-
lar nerve block (SNB), and intra-articular steroid or sodium 
hyaluronate injections (15 16). Surgical intervention is usually 
considered without significant improvement in the patient’s 
complaint despite adherence to a conventional treatment 
regimen (15). There is no consensus or high-level evidence 
to support one treatment modality over another conclusive-
ly, which is necessary for clinicians to make informed deci-
sions in their practical lives (17). Therefore, this study aims 
to assess the effectiveness of the different non-surgical treat-
ment options available for managing frozen shoulder utiliz-
ing results from randomized controlled trials.

MATERIALS AND METHODS
We performed a systematic review to evaluate, synthesize, 
and combine the existing evidence on the outcome regard-
ing non-surgical treatment options for frozen shoulder.  We 
used the PRISMA guidelines to undertake this systematic 
review (18). We used the PICOT algorithm to undertake 
the search. These search items are grouped according to 
PICOS criteria (19): 
1. population (patients with frozen shoulder);
2. intervention (non-surgical management);

3. comparison group (other than non-surgical management);
4. outcome (efficacy and safety of treatment);
5. setting (both high and low-middle income countries) (19).

Inclusion and exclusion criteria
To answer the study question, the study’s eligibility was contin-
gent for inclusion if a research study evaluated the effective-
ness of non-surgical treatment modalities for managing frozen 
shoulder, published in English from 2010 to 2020 across differ-
ent regions of the world. Additionally, only studies random-
ized controlled trials (RCTs) were included. Cross-sectional, 
qualitative, or any other observational studies were excluded, 
and studies without full text were also eliminated. All stud-
ies consisting of opinions, criticisms of older research studies, 
and editorials were not included, but rather studies comparing 
the efficac , safety, and effectiveness of non-surgical treatment 
options and their full texts have been reviewed.

Sources of information and search strategy for 
relevant articles
A systematic search of published articles was started 
and completed in 2021. We searched databases such as 
PubMed, Embase, and ERIC. We explored references of 
relevant reviews along with the database searches. An inde-
pendent investigation was carried out by two authors who 
also scanned the results for potentially appropriate studies, 
followed by retrieving the full-text articles. The primary 
endpoint of the review was the efficacy and safety of avail-
able conservative treatment options available for frozen 
shoulder, which was resulted in improvement in pain, 
range of motion, scoring using different questionnaires, and 
patient satisfaction. We pre-piloted the search strategies 
without any restrictions by year of publication, geographic 
area, or other socio‐demographic characteristics.
We identified a blend of Medical Subject Heading (MeSH) 
keywords and text words. We clustered these into four major 
groups based on population, intervention, outcome, and 
settings. The most general search terms found in abstracts and 
titles comprised “non-surgical treatment and frozen shoul-
der”, “conservative treatment and frozen shoulder”, “pharma-
cological treatment modalities and frozen shoulder”, “treat-
ment modalities and frozen shoulder”. Further, we consulted 
with a librarian to generate a search in four different parts. The 
first part was restricted to search terms specific to the primary 
outcome, such as “efficacy and safety of treatment options”, 
the second part was for the terms limited to the frozen shoul-
der, including “Pain or stiffness in the frozen shoulder”; the 
third part was related to the terminology relevant for treat-
ment options “conservative or non-surgical”, and the last term 
was associated with the type of treatment such as exercise vs 
some oral medication “type of non-surgical treatment”.
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In addition, we also considered using diverse wordings of main 
concepts such as frozen shoulder, adhesive capsulitis, and its 
management to obtain relevant research papers. This was 
followed by combining these major concepts using combina-
tions (AND, OR) relevant to the research question. Moreover, 
we also used truncation (*) with the same root word to detect 
more research articles. We used truncation to make sure to 
retrieve all potential variants of search terms. However, we 
also applied search limits or filters on the language (English) 
and applied restrictions on publication period, age group, and 
type of studies to include eligible studies in the search.

Data abstraction
We imported all relevant research studies into the refer-
ence manager software (EndnoteTM) file, where each study 
was reviewed, and we also screened titles for duplicates in 
this software. We did not consider the abstracts for further 
review, which did not explicitly explore the study objec-
tive. Finally, we obtained and examined the full-text arti-
cles of the remaining relevant articles. This was followed by 
abstracting and summarizing the articles that met the eligi-
bility criteria using a standardized proforma. Thus, after the 
process of removing duplicates, title, and abstract screen-
ing, we removed papers that were beyond the scope of this 
review as guided by inclusion criteria. Besides, the bibliogra-
phy of the remaining studies was also verified and examined 
to evade missing any valuable studies. The reviewers carried 
out this process of searching the articles independently, and 
their judgments and extracted summaries were matched to 
identify the differences and resolve these accordingly.
Independent reviewers filled a standardized data extraction 
sheet for the eligible research articles. The reviewers 
compared the data extraction tables to ensure including the 
imperative findings of the eligible studies and pilot tested 
the data extraction sheet before starting the data extraction 
process. Furthermore, prevailing research articles on the 
chosen topic were reviewed to describe the data extraction 
proforma objects. Any discrepancies between the two 
reviewers were solved by agreement between the two review-
ers. The abstracted data comprised of the author, reference, 
year of publication, type of study design, total study size or 
population, average age with range for age, gender, surgical 
group (with or without closure), rate of recurrence, signifi-
cant study findings, and conclusion of the stud .

RESULTS

Findings of the search strategy
We screened the identified articles initially by titles, then 
by abstracts, and finall , we carried out a full-text articles 

assessment. Our initial search identified 1525 citations in 
different databases; however, 25 articles were duplicat-
ed and removed. Of the remaining 1500 unique studies, 
we reviewed titles and abstracts and found 1232 relevant 
abstracts. Upon reviewing abstracts, 249 articles did not 
meet the eligibility criteria while reviewing the abstracts, 
and seven did not meet eligibility after reviewing full texts. 
Hence, we retrieved full texts for 12 articles, which were 
incorporated in the review as shown in figure 1.

Figure 1. Flow chart summarizing the identification and selec-
tion of papers for systematic review.

Characteristics of the eligible studies
In respect to the study design, all these studies were 
randomized controlled trials (RCTs). The sample size of 
all included research studies ranged between 18 to 121, 
with a similar distribution among patients randomized to 
different non-surgical treatment modalities. One study was 
performed in 2010, 2012, and 2013, four in 2014, three 
in 2015, and 2 were conducted in 2016, as illustrated 
in table I.

Findings from randomized controlled 
trials (RCTs)
Almost all the RCTs included in this systematic review 
revealed positive effects of different conservative and 
non-surgical strategies to manage frozen shoulder. For 
example, a study conducted by Aijaz Ali et al. in 2015 on 
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44 subjects assessed the efficacy of exercise and manual 
therapy compared to exercise only (20). The authors found 
that exercise and manual therapy are more beneficial for 
managing frozen shoulder than exercise alone (20). Like-
wise, another study conducted by Bae et al. in South Korea 

on 64 patients compared injections using the anterior meth-
od using 2 percent lidocaine, contrast dye, triamcinolone, 
and normal saline under the guidance of fluoroscope with 
an injection applying a posterolateral method with 2 percent 
lidocaine, triamcinolone, and normal saline under the 

Table I. Characteristics of the included studies with their settings and types of groups (n = 11). 

Study name Year Country Sample size Group 1 Group 2 Group 3 
Aijaz Ali 
et al. (20)

2015 Karachi, Pakistan 44 Exercise and 
manual therapy

Only Exercise NA

 Bae et al. (21) 2014 South Korea 64 patients were given 
injections using an 
anterior method with 2% 
lidocaine (5 mL), contrast 
dye (5 mL), triamcinolone 
(40 mg), and normal 
saline (9 mL) under 
guidance fluoroscope

patients were 
injected utilizing a 
posterolateral method 
with 2% lidocaine (5 
mL), triamcinolone 
(40 mg), and normal 
saline (14 mL) under 
guidance of ultrasound

NA

Balci et al. (22) 2016 Turkey 53 Scapular proprioceptive 
neuromuscular 
assistance exercises and 
physical therapy

traditional exercise and 
physical therapy

Only 
physical therapy

Çelik et al. (23) 2015 Turkey 30 Combined mobilization 
and stretching exercises

Only stretching 
exercises 

NA

Lee et al. (24) 2015 South Korea 81 hydrodilatation with 
hypertonic saline 
(3% NaCl) and 4 ml 
lidocaine (1%) and 1 
ml triamcinolone (10 
mg) under guidance of 
ultrasound. 

hydrodilatation with 
hypertonic saline 
(0.9% NaCl) and 4 ml 
of lidocaine (1%) and 
1 ml triamcinolone (10 
mg) under guidance of 
ultrasound. 

NA

Lorbach 
et al. (25)

2010 Germany 40 oral corticoid 
treatment regimen

3 intra-articular 
injections of 
corticosteroids

NA

Tsan Wu 
et al. (27)

2014 Taiwan, 
Republic of China.

60 12 weeks of physical 
therapy after pulsed 
radiofrequency 
lesioning of the 
suprascapular nerve 

Physiotherapy only NR

Kwak et al (28) 2016 South Korea 121 hydraulic distension along 
with manual therapy

Only hydraulic 
distension

NR

Vahdatpour 
et al. (29)

2014 Iran 40 Extracorporeal 
shockwave therapy 
(ESWT) one every week 
for one month 

Sham shockwave 
therapy one every week 
for one month

NR

Schydlowsky 
et al. (30)

2012 Denmark 18 adalimumab injections 
subcutaneously 

Intraarticular 
glucocorticoid 
injections 

NR

Ohta et al. (31) 2014 Japan 70 Celecoxib (100 mg/dose, 
two times every day)

loxoprofen 60 mg/
dose, three times daily) 

NR

Russel et al. (32) 2013 UK 75 group exercise class individual 
physiotherapy

home 
exercises alone
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control of ultrasound (21). The authors did not obtain any 
statistically substantial variation between the two treatment 
modalities because they improved the primary outcomes, as 
shown in table II (21).
Another RCT was conducted in 2016 by Balci et al. on 
53 patients who were randomized to combined scapu-
lar proprioceptive neuromuscular assistance exercises and 
physical therapy or only traditional exercises and physical 
therapy (22). The authors found an identical benefit of these 
two non-surgical modalities concerning pain on the visual 

analog scale (VAS) and passive range of motions (PROM), 
as illustrated in table II (22).
Ceilk et al. randomized 30 patients either for combined 
mobilization and stretching exercises or only for stretch-
ing exercises and found that combined mobilization and 
stretching exercises outperformed stretching exercises 
alone with improvement in pain on VAS, PROM, and other 
outcomes during follow-up (23). Additionally, another RCT 
was conducted by Lee et al. in South Korea on 81 patients to 
assess the efficacy of hydrodilatation with hypertonic saline 

Table II. Summary of main findings regarding efficacy of non-surgical treatment to manage frozen shoulder (n = 11). 

Study name Year Timing of 
assessments 

Primary outcome Main findings Summary of findings 

Aijaz Ali 
et al. (20)

2015 Baseline and 
five week

Pain visual analogue 
scale (VAS), 
range of motion, 
Shoulder Pain and 
Disability Index

Within-group 
considerable 
improvements in all 
outcomes (P = 0.05).
Intra-group analysis 
revealed no meaningful 
difference between 2 arms 
(P > 0.05).

Exercises with manual 
therapy and only exercises are 
equally efficacious to manage
frozen shoulder

 Bae et al. (21) 2014  Baseline, 
one, five, and
nine weeks

Shoulder Pain and 
Disability Index 
(SPADI), range of 
motion and power 
and grip of hand 

No differences were 
found between 
two groups in the 
measured outcomes 

Ultrasound guided capsular 
distension using posterolateral 
technique has identical 
outcomes to fluoroscopy
guided capsular distension 
using an anterior technique.

Balci et al. (22) 2016 At baseline and 
after session 

VAS, Lateral 
Scapular Slide Test, 
passive range of 
motion (PROM), 
and simple 
shoulder test 

There were no statistically 
significant differences
were found between 
three groups 

No added advantage of 
exercises than physical 
therapy. Scapular exercises 
are recommended as an 
effective treatment regime 
for shoulder rehabilitation in 
frozen shoulder 

Çelik et al. (23) 2015 At baseline, 
six weeks after 
intervention, 
and at 1 year

Arm, shoulder, and 
hand disabilities 
score and constant 
score. Secondary 
outcomes: pain on 
VAS, and PROM.

Substantial upsurges 
in abduction, external 
rotation and Constant 
score was noted at end 
of one year in the group 
assigned to combined 
mobilization and 
stretching exercise group

Combined mobilization and 
stretching exercises are better 
than only stretching exercises to 
manage frozen shoulder. 

Lee et al. (24) 2015 SPADI and PROM The group assigned to 
hypertonic saline revealed 
meaningful progress in 
shoulder PROM and 
SPADI score as opposed 
to the group assigned to 
normal saline with less 
side effects 

Hypertonic saline solution 
is useful than normal 
saline solution to manage 
frozen shoulder 
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Lorbach 
et al. (25)

2010 Baseline, four, 
eight, and 
twelve weeks, 
and six and 
twelve months

Constant-Murley 
score, Simple 
Shoulder Test and 
VAS, function, and 
patient’s satisfaction

 Among those who 
were treated with 
oral glucocorticoids, 
substantial improvements 
were seen in Constant-
Murley score (P < .0001), 
Simple Shoulder Test 
(P = .035), visual pain 
analog scales (P < .0001), 
and ROM (P < .05) at 
the end of one month. 
The patients who were 
given intra-articular 
glucocorticoid injections 
also showed significant
improvement in the 
Constant-Murley score (P 
< .0001), simple shoulder 
test (P < .0001), the visual 
analog scale (P < .0001), 
and range of motion 
(P < .05) at the end of 
one month 

The application of cortisone is 
helpful in managing the pain 
and improves range of motion. 
Intra-articular glucocorticoids 
injections were found to be 
superior as opposed to the 
oral corticosteroids to manage 
frozen shoulder. 

Tsan Wu 
et al. (27)

2014 Baseline, one, two 
and three months 
after treatment 

VAS, pain in 
shoulder and 
SPADI, and PROM

Patients who were 
randomized to physical 
therapy after pulsed 
radiofrequency lesioning 
of the suprascapular 
nerve had remarkably 
shorter time to beginning 
of substantial pain 
relief (P < 0.001) and 
perceptible decrease of 
VAS score after one week 
(P < 0.001). The VAS, 
SPADI and PROM also 
improved after physical 
therapy after pulsed 
radiofrequency lesioning 
of the suprascapular nerve 

The use of physical therapy 
after pulsed radiofrequency 
lesioning of the suprascapular 
nerve can relieve the pain 
quickly and decrease SPADI, 
and improve PROM as 
opposed to physiotherapy

Kwak et al. (28) 2016 Baseline, two, six, 
twelve, twenty-
four weeks and 
one year after the 
last injection 

VAS for pain and 
satisfaction and 
active AROM

Quick pain relief and 
improved satisfaction 
among those who were 
randomized in group 1 
as opposed to group 2. 
There was no substantial 
variation in VAS between 
two groups at one year 
and AROM was improved 
in both groups at the 
end of year.

Hydraulic distension along with 
manual therapy demonstrated 
the quicker relief in pain, 
improved range of motions and 
improved satisfaction among 
patents as opposed to only 
hydraulic distension

Study name Year Timing of 
assessments 

Primary outcome Main findings Summary of findings 
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instead of hydrodilatation with normal saline. The authors 
concluded that hypertonic saline is much better than normal 
saline at improving the Shoulder Pain and Disability Index 
(SPADI), PROM, and shoulder pain. Therefore, it is recom-
mended to use hydrodilatation with hypertonic saline to 
manage frozen shoulders (24).
Lorbach et al. randomized 40 patients to receive either oral 
corticosteroid or injectable corticosteroid and measured a 
simple shoulder test that consists of 12 items to assess the 
range of shoulder moments (25). This SST is a series of “Yes” 
and “No” questions, which authors used to determine the 
function of the shoulder pre- and post-intervention or treat-
ment (26).  The authors found that corticosteroids overall 
improved primary outcomes (table II); however, injectable 
corticosteroids were found to be superior to oral corticoste-
roids (25). Similarly, Tsan Wu et al. carried out an RCT on 
60 patients and evaluated physiotherapy following pulsed 
radiofrequency lesioning of the supra-scapular nerve versus 

physiotherapy alone (27). They concluded that the use of 
physical therapy after pulsed radiofrequency lesioning 
of the suprascapular nerve could quickly relieve pain and 
decrease SPADI, and improve PROM as opposed to phys-
iotherapy alone (27).
Another RCT was undertaken by Kwak et al. in 2016 on 121 
patients to assess the efficacy of hydraulic distension along 
with manual therapy versus hydraulic distension alone (28). 
The authors found that hydraulic distension and manual 
therapy demonstrated faster pain relief, improved range of 
motion, and enhanced patient satisfaction than hydraulic 
distension alone (28). Vahdatpour et al. performed a study 
on 40 patients to assess the effect of extracorporeal shock-
wave therapy (ESWT) once a week for a month instead of 
Sham shockwave therapy once a week for a month (29). He 
found that ESWT has beneficial effects in a quick return 
to routine activities and a better quality of life (29). On 
the other hand, Schydlowsky et al. conducted an RCT in 

Vahdatpour 
et al. (29)

2014 Baseline, two, 
five months post
intervention.

SPADI, Pain in 
shoulder, and ROM

There was statistically 
significant difference
between SPADI and 
pain in shoulder as well 
as ROM between two 
groups (< 0.05). However, 
there was no difference 
in average internal 
rotation between two 
groups (> 0.05).

ESWT has beneficial effects
than Sham shockwave therapy 
in terms of returning to routine 
activities quickly with better 
quality of life. 

Schydlowsky 
et al. (30)

2012 Baseline, 4, 12, 
and 24 weeks

SPADI, Pain in 
shoulder, and 
constant score, 
AROM, and PROM

 There was no impact of 
subcutaneous injections 
of adalimumab 

No difference between 
adalimumab injections and 
Intraarticular glucocorticoid 
injections  

Ohta et al. (31) 2014 Pain on VAS vanishing of nighttime 
pain was considerably 
higher in the celecoxib 
unit than in the 
loxoprofen unit. 
However, there was no 
difference otherwise 
between the two groups.

Celecoxib is like loxoprofen 
in reducing the pain for frozen 
shoulder. However, celecoxib 
was more efficient for nighttime
ache as opposed to loxoprofen

Russel et al. (32) 2013 Baseline, 6 
weeks, 6 months, 
and 1 year

Range of motion, 
Constant score, 
Oxford Shoulder 
Score, Short 
Form 36, and 
Hospital Anxiety 
and Disability 
Scale (HADS) 
outcome measures

Improvement was greater 
in the shoulder symptoms 
and range of motion with 
significant findings fo
physiotherapy groups 
when compared to home 
therapy (P < 0.001). 

An exercise program planned 
in the hospital can help in rapid 
recovery from a frozen shoulder 
and is more effective than 
individual physiotherapy or 
home-exercise program.

Study name Year Timing of 
assessments 

Primary outcome Main findings Summary of findings 
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Denmark in 2012 to assess the efficacy of subcutaneous 
adalimumab injections compared to intraarticular glucocor-
ticoid injections. They found no difference between the two 
treatments (30). Ohta et al. found that celecoxib is like loxo-
profen in reducing pain in frozen shoulder. However, cele-
coxib was more effective for nighttime ache (31). Finally, 
Russel et al. conducted an RCT on 75 patients in the UK to 
assess the effect of group-based physiotherapy versus indi-
vidual-based physiotherapy and home exercise (32). The 
findings reveal that improvements were more significant in 
the shoulder symptoms and range of motion, with actual 
results for physiotherapy groups when compared to home 
therapy (p < 0.001) (32). The authors concluded that an 
exercise program planned in the hospital could help rapidly 
recover from a frozen shoulder and is more effective than 
individual physiotherapy or home-exercise program (32).

DISCUSSION
We undertook this review to assess the efficacy of different 
non-surgical treatment methods in managing frozen shoul-
der with regards to improving shoulder pain, arm move-
ment, and other relevant clinical outcomes. Our search 
included all RCTs with variable treating strategies such as 
different pharmacological treatments administered orally or 
injected intraarticularly, physiotherapy, and hydrodilation. 
Overall, we have found positive results supporting the use 
of these methods in combination or independently.
When it comes to physiotherapy, our findings are analo-
gous to the existing literature. Physiotherapy is commonly 
used alone or other treatments such as steroid injections, 
transcutaneous electrical nerve stimulation, analgesics, and 
hot or cold pads (33, 34). There are still variations in the 
physiotherapy regimen; however, the guidelines revolve 
around controlled stretching and strength exercises (35). 
Gentle stretching exercises, including pendulum exercis-
es and passive supine forward elevation, are recommend-
ed (35). Strengthening maneuvers such as isometric exter-
nal shoulder rotation and posterior capsular stretching can 
be added (35). Strengthening and stretching exercises can 
be combined and increased in frequency during the thaw-
ing phase to increase shoulder ROM. There is insufficient
evidence to support physical therapy over observation or 
medical treatment alone, considering the clinically preva-
lent use of physical therapy in the treatment of frozen shoul-
der (36, 37). However, more research may be required to 
establish the role of physical therapy and adjunct therapies 
in managing this problem.
Regarding oral pharmacological therapy, there is a lack of 
robust evidence to endorse the benefit of one treatment 
over another (33). Some studies support the use of corti-

costeroids and NSAIDs, which are often the first-line pain 
remedies. NSAIDs showed substantial improvement in 
symptoms compared to placebo (38), but when compar-
ing various NSAIDs, including naproxen and indometha-
cin, no significant difference in their effects was found (39, 
40). Oral steroids are beneficial in the treatment of frozen 
shoulder (41). They provide short-term pain relief and 
ROM improvement; however, clinicians should be cautious 
with long-term steroid use due to the higher chances of side 
effects and flawed premises to endorse their long-term use 
in the frozen shoulder (41, 42).
Intra-articular steroids injection is frequently utilized to 
manage frozen shoulder and has been demonstrated to 
offer more significant pain reduction and increased shoul-
der mobility than oral steroids (25, 43). Furthermore, a 
recent meta-analysis of 225 patients found that intra-artic-
ular steroid injections offered short-term analgesia (reduc-
tion in pain score for up to 8 weeks) and enhanced both 
short and long-term passive ROM compared to place-
bo (44). In addition, a systematic review reported three 
high-quality RCTs demonstrating substantial analgesic gain 
from intra-articular injections given between 6 weeks and 
four months compared to placebo or physiotherapy alone 
(45). Recent data indicate that there is no clinical difference 
between subacromial and glenohumeral injection (46). The 
downside of injection is the high incidence of not access-
ing the glenohumeral joint, which is why radiological and 
ultrasound-guided techniques are preferred and recom-
mended (47).
Intraarticular shoulder joint distension is an alternative 
treatment approach but has only been found effective over 
a short period and has not been shown to have any signifi-
cant advantage over other treatment modalities in the long 
term. The procedure requires the injection of either saline 
or steroids and local anesthesia to expand the capsule and 
break down any adhesions (48). In addition, sodium hyal-
uronate injections are one of the treatments used for frozen 
shoulder (41). These can be used as an alternative approach 
to steroid injections or sometimes can be jointly used with 
steroids (49). Findings from a systematic review demon-
strated that sodium hyaluronate injections could be as effec-
tive or even better than corticosteroid injections with an 
additional advantage of fewer side effects than corticoste-
roids (50).
The supraclavicular nerve supplies the rotator cuff muscles, 
namely the supraspinatus and the infraspinatus. SNB 
requires local anesthetic infiltration at the insertion of trape-
zius muscle through a needle inserted behind the lateral 
clavicular end (51). The efficacy of SNB can be increased 
using electromyographic or ultrasound guidance (52, 53). 
The literature indicates that SNB may be an effective short-
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term treatment strategy, although it would be beneficial
to define its position better in more extensive multicenter 
trials (54).
Finally, ESWT, another treatment modality for frozen shoul-
der, has been considered adequate to resolve the symptoms 
(55). The existing evidence and findings of this systemat-
ic review reveal that ESWT effectively accelerates the heal-
ing activity of the frozen shoulder (56). Further, ESWT is 
beneficial as it is cost-effective, non-invasive, safe, has fewer 
side effects, and it requires fewer visits without any need for 
hospitalization (57). The findings of a meta-analysis demon-
strate that ESWT expands the range of flexion, internal and 
external rotation of the shoulder and enhances therapeutic 
efficiency and cure rate in treating and managing the frozen 
shoulder (58).

Strengths and limitations
This review has endorsed the findings regarding the non-sur-
gical treatment options to manage frozen shoulders. The 
systematic review is strengthened due to robust evidence 
from randomized controlled trials, which is considered the 
higher and gold standard in the hierarchy of study designs. 
We also found various studies from across the globe that 
convinced us that the non-surgical options available to 
treat frozen shoulder could be generalized outside a given 
setting. We found a considerable consistency in the prima-
ry outcomes for included studies, as most RCTs assessed 
identical results. However, the length of follow-up varied 
from study to study, which could miss the recurrence in the 
longer run.

CONCLUSIONS
Frozen shoulder is a widely prevalent condition that caus-
es patients to have a severe and extended disability and 
carries broader economic consequences. The management 
of frozen shoulder remains a challenge, and high-level 
conclusive evidence is needed to recommend one treatment 
method over another. Thus, in clinical practice, the manage-
ment of this disorder remains distinct. Evidence in the liter-
ature supports varying conservative treatment modalities, 
including analgesics, oral steroids, intra-articular steroids, 
or injections of sodium hyaluronate, SNB, and physiother-

apy. The proof remains inconclusive in the literature on 
the effectiveness of hydrodilation therapy. The findings are 
that this systematic review can guide clinicians in making 
evidence-based decisions when managing frozen shoulder 
with conservative treatment avoiding unnecessary burdens 
on the healthcare system and patients.

Clinical implications of the research
Based on the current review findings, clinicians may lean 
towards non-surgical management of frozen shoulders using 
different modalities. However, there is a need to carry out 
multi-country and multi-center large randomized controlled 
trials to study the effectiveness of non-surgical management, 
mainly in poor resource settings. Surgical treatment may be 
risky and expensive; therefore, not every patient can afford 
it. Furthermore, it involves manipulation under anesthe-
sia, which risks bone fracture and tears to ligaments and 
tendons (59). Although non-surgical treatment may not 
rapidly improve the range of motion, it does not pose the 
threats associated with surgical treatment. However, physio-
therapists and physicians may decide to make the appropri-
ate choices for the patients and provide a customized treat-
ment tailored to the needs of patients.

FUNDINGS
None.

DATA AVAILABILITY
As a systematic review the data provided are research papers 
and are listed and available in table I and the references.

CONTRIBUTIONS
All authors contributed on generating the research ques-
tion, study design, data analysis, manuscript writing, refer-
encing, and manuscript final review.

CONFLICT OF INTERESTS
The authors declare that they have no conflict of interests.

REFERENCES
1. Hand C, Clipsham K, Rees JL, Carr AJ. Long-term outcome

of frozen shoulder. J Shoulder Elbow Surg 2008;17(2):231-6.
2. Hannafin JA, Chiaia TA. Adhesive capsulitis. A treatment

approach. Clin Orthop Relat Res 2000(372):95-109.

https://linkinghub.elsevier.com/retrieve/pii/S1058-2746(07)00486-7
https://pubmed.ncbi.nlm.nih.gov/10738419/


113Muscles, Ligaments and Tendons Journal 2022;12 (2)

W. Albishi, K. MurAd, A. AlAseeM, et. Al.

3. Manske RC, Prohaska D. Diagnosis and management of adhe-
sive capsulitis. Curr Rev Musculoskelet Med 2008;1(3-4):180-9.

4. Kivimäki J, Pohjolainen T, Malmivaara A, et al. Manipulation 
under anesthesia with home exercises versus home exercises alone 
in the treatment of frozen shoulder: a randomized, controlled 
trial with 125 patients. J Shoulder Elbow Surg 2007;16(6):722-6.

5. Tighe CB, Oakley WS, Jr. The prevalence of a diabetic condi-
tion and adhesive capsulitis of the shoulder. South Med J 
2008;101(6):591-5.

6. Harris JD, Griesser MJ, Copelan A, Jones GL. Treatment of 
adhesive capsulitis with intra-articular hyaluronate: A system-
atic review. Int J Shoulder Surg 2011;5(2):31-7.

7. D’Orsi GM, Via AG, Frizziero A, Oliva F. Treatment of 
adhesive capsulitis: a review. Muscles Ligaments Tendons J 
2012;2(2):70-8.

8. Zreik NH, Malik RA, Charalambous CP. Adhesive capsulitis 
of the shoulder and diabetes: a meta-analysis of prevalence. 
Muscles Ligaments Tendons J 2016;6(1):26-34.

9. Brun SP. Idiopathic frozen shoulder. Aust J Gen Pract 
2019;48(11):757-61.

10. Hand GC, Athanasou NA, Matthews T, Carr AJ. The patholo-
gy of frozen shoulder. J Bone Joint Surg Br 2007;89(7):928-32.

11. Rodeo SA, Hannafin JA, Tom J, Warren RF, Wickiewicz TL. 
Immunolocalization of cytokines and their receptors in adhe-
sive capsulitis of the shoulder. J Orthop Res 1997;15(3):427-36.

12. Akbar M, McLean M, Garcia-Melchor E, et al. Fibroblast 
activation and inflammation in frozen shoulder. PloS one 
2019;14(4):e0215301.

13. Kwaees TA, Charalambous CP. Surgical and non-surgical 
treatment of frozen shoulder. Survey on surgeons treatment 
preferences. Muscles Ligaments Tendons J 2014;4(4):420-4.

14. Kwaees TA, Charalambous CP. Rates of surgery for frozen 
shoulder: an experience in England. Muscles Ligaments 
Tendons J 2015;5(4):276-9.

15. Cavalleri E, Servadio A, Berardi A, Tofani M, Galeoto G. The 
effectiveness of physiotherapy in idiopathic or primary frozen 
shoulder: a systematic review and meta-analysis. Muscles Liga-
ments Tendons J 2020;10:24.

16. Schomacher J. The effect of anterior versus posterior glide joint 
mobilization on external rotation range of motion in patients 
with shoulder adhesive capsulitis. J Orthop Sports Phys Ther 
2007;37(7):413; author reply 4-5.

17. Moher D, Liberati A, Tetzlaff J, Altman DG. Preferred report-
ing items for systematic reviews and meta-analyses: the PRIS-
MA statement. Int J Surg 2010;8(5):336-41.

18. Amir-Behghadami M, Janati A. Population, Intervention, 
Comparison, Outcomes and Study (PICOS) design as a frame-
work to formulate eligibility criteria in systematic reviews. 
Emerg Med J 2020;37(6):387.

19. Ali SA, Khan M. Comparison for efficacy of general exercises 
with and without mobilization therapy for the management of 
adhesive capsulitis of shoulder - An interventional study. Pak J 
Med Sci 2015;31(6):1372-6.

20. Bae JH, Park YS, Chang HJ, et al. Randomized controlled 
trial for efficacy of capsular distension for adhesive capsulitis: 
fluoroscopy-guided anterior versus ultrasonography-guided 
posterolateral approach. Ann Rehabil Med 2014;38(3):360-8.

21. Balcı NC, Yuruk ZO, Zeybek A, Gulsen M, Tekindal MA. 
Acute effect of scapular proprioceptive neuromuscular facil-
itation (PNF) techniques and classic exercises in adhesive 
capsulitis: a randomized controlled trial. J Phys Ther Sci 
2016;28(4):1219-27.

22. Çelik D, Kaya Mutlu E. Does adding mobilization to stretching 
improve outcomes for people with frozen shoulder? A random-
ized controlled clinical trial. Clin Rehabil 2016;30(8):786-94.

23. Lee JH, Kim SB, Lee KW, Lee SJ, Lee JU. Effect of Hyperton-
ic Saline in Intra-Articular Hydraulic Distension for Adhesive 
Capsulitis. PM R 2015;7(7):721-6.

24. Lorbach O, Anagnostakos K, Scherf C, Seil R, Kohn D, Pape 
D. Nonoperative management of adhesive capsulitis of the 
shoulder: oral cortisone application versus intra-articular corti-
sone injections. J Shoulder Elbow Surg 2010;19(2):172-9.

25. Angst F, Schwyzer HK, Aeschlimann A, Simmen BR, Gold-
hahn J. Measures of adult shoulder function: Disabilities of 
the Arm, Shoulder, and Hand Questionnaire (DASH) and 
its short version (QuickDASH), Shoulder Pain and Disabili-
ty Index (SPADI), American Shoulder and Elbow Surgeons 
(ASES) Society standardized shoulder assessment form, 
Constant (Murley) Score (CS), Simple Shoulder Test (SST), 
Oxford Shoulder Score (OSS), Shoulder Disability Question-
naire (SDQ), and Western Ontario Shoulder Instability Index 
(WOSI). Arthritis Care Res 2011;63 Suppl 11:S174-88.

26. Wu YT, Ho CW, Chen YL, Li TY, Lee KC, Chen LC. Ultra-
sound-guided pulsed radiofrequency stimulation of the supras-
capular nerve for adhesive capsulitis: a prospective, random-
ized, controlled trial. Anesth Analg 2014;119(3):686-92.

27. Kwak KI, Kim EK. The clinical effect of hydraulic distension 
plus manual therapy on patients with frozen shoulder. J Phys 
Ther Sci 2016;28(8):2393-6.

28. Vahdatpour B, Taheri P, Zade AZ, Moradian S. Efficacy of 
extracorporeal shockwave therapy in frozen shoulder. Int J 
Prev Med 2014;5(7):875-81.

29. Schydlowsky P, Szkudlarek M, Madsen OR. Treatment of 
frozen shoulder with subcutaneous TNF-alpha blockade 
compared with local glucocorticoid injection: a randomised 
pilot study. Clin Rheumatol 2012;31(8):1247-51.

30. Ohta S, Komai O, Hanakawa H. Comparative study of the 
clinical efficacy of the selective cyclooxygenase-2 inhibitor 
celecoxib compared with loxoprofen in patients with frozen 
shoulder. Modern Rheumatol 2014;24(1):144-9.

31. Russell S, Jariwala A, Conlon R, Selfe J, Richards J, Walton M. 
A blinded, randomized, controlled trial assessing conservative 
management strategies for frozen shoulder. J Shoulder Elbow 
Surg 2014;23(4):500-7.

32. Leung MS, Cheing GL. Effects of deep and superficial heat-
ing in the management of frozen shoulder. J Rehabili Med 
2008;40(2):145-50.

33. Rizk TE, Christopher RP, Pinals RS, Higgins AC, Frix R. 
Adhesive capsulitis (frozen shoulder): a new approach to its 
management. Arch Phys Med Rehabil 1983;64(1):29-33.

34. Chan HBY, Pua PY, How CH. Physical therapy in the manage-
ment of frozen shoulder. Singapore Med J 2017;58(12):685-9.

35. Cleland J, Durall CJ. Physical therapy for adhesive capsulitis: 
systematic review. Physiotherapy 2002;88(8):450-7.

https://dx.doi.org/10.1007/s12178-008-9031-6
https://linkinghub.elsevier.com/retrieve/pii/S1058-2746(07)00349-7
http://dx.doi.org/10.1097/SMJ.0b013e3181705d39
https://www.ncbi.nlm.nih.gov/pmc/articles/pmid/21897581/
https://www.ncbi.nlm.nih.gov/pmc/articles/pmid/23738277/
https://www.ncbi.nlm.nih.gov/pmc/articles/pmid/27331029/
http://www.racgp.org.au/AJGP/2019/november/idiopathic-frozen-shoulder
https://online.boneandjoint.org.uk/doi/full/10.1302/0301-620X.89B7.19097
https://doi.org/10.1002/jor.1100150316
https://dx.plos.org/10.1371/journal.pone.0215301
https://www.ncbi.nlm.nih.gov/pmc/articles/pmid/25767778/
https://www.ncbi.nlm.nih.gov/pmc/articles/pmid/26958535/
http://www.mltj.online/the-effectiveness-of-physiotherapy-in-idiopathic-or-primary-frozen-shoulder-a-systematic-review-and-meta-analysis/
https://pubmed.ncbi.nlm.nih.gov/17710912/
https://linkinghub.elsevier.com/retrieve/pii/S1743-9191(10)00040-3
https://emj.bmj.com/lookup/pmidlookup?view=long&pmid=32253195
https://www.ncbi.nlm.nih.gov/pmc/articles/pmid/26870099/
http://e-arm.org/journal/view.php?doi=10.5535/arm.2014.38.3.360
https://www.ncbi.nlm.nih.gov/pmc/articles/pmid/27190456/
https://journals.sagepub.com/doi/10.1177/0269215515597294?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub%20%200pubmed
https://doi.org/10.1016/j.pmrj.2015.04.013
https://linkinghub.elsevier.com/retrieve/pii/S1058-2746(09)00305-X
https://doi.org/10.1002/acr.20630
https://doi.org/10.1213/ANE.0000000000000354
https://www.ncbi.nlm.nih.gov/pmc/articles/pmid/27630441/
http://www.ijpvmjournal.net/article.asp?issn=2008-7802;year=2014;volume=5;issue=7;spage=875;epage=881;aulast=Vahdatpour
https://dx.doi.org/10.1007/s10067-012-1993-5
https://academic.oup.com/mr/article-lookup/doi/10.3109/14397595.2013.852857
https://core.ac.uk/reader/191765407?utm_source=linkout
https://www.medicaljournals.se/jrm/content/abstract/10.2340/16501977-0146
https://pubmed.ncbi.nlm.nih.gov/6600390/
http://doi.org/10.11622/smedj.2017107
https://www.researchgate.net/publication/286464273_Physical_therapy_for_adhesive_capsulitis_Systematic_review


114 Muscles, Ligaments and Tendons Journal 2022;12 (2)

The Effectiveness of Nonoperative Treatment Modalities in the Management of Frozen Shoulder

36. Manton GL, Schweitzer ME, Weishaupt D, Karasick D. Util-
ity of MR arthrography in the diagnosis of adhesive capsulitis. 
Skeletal Radiol 2001;30(6):326-30.

37. van der Windt DA, van der Heijden GJ, Scholten RJ, Koes 
BW, Bouter LM. The efficacy of non-steroidal anti-inflamm -
tory drugs (NSAIDS) for shoulder complaints. A systematic 
review. Journal Clin Epidemiol 1995;48(5):691-704.

38. Rhind V, Downie WW, Bird HA, Wright V, Engler C. Naprox-
en and indomethacin in periarthritis of the shoulder. Rheuma-
tol Rehabil 1982;21(1):51-3.

39. Duke O, Zecler E, Grahame R. Anti-inflammatory drugs in 
periarthritis of the shoulder: a double-blind, between-patient 
study of naproxen versus indomethacin. Rheumatol Rehabil 
1981;20(1):54-9.

40. Date A, Rahman L. Frozen shoulder: overview of clini-
cal presentation and review of the current evidence base for 
management strategies. Future Sci OA 2020;6(10):FSO647.

41. Wong P, Tan H. A review on frozen shoulder. Singapore Med 
J 2010;51(9):694.

42. Arroll B, Goodyear-Smith F. Corticosteroid injections 
for painful shoulder: a meta-analysis. Br J Gen Pract 
2005;55(512):224-8.

43. Wang W, Shi M, Zhou C, et al. Effectiveness of corticosteroid 
injections in adhesive capsulitis of shoulder: A meta-analysis. 
Medicine 2017;96(28):e7529.

44. Favejee MM, Huisstede BM, Koes BW. Frozen shoulder: the 
effectiveness of conservative and surgical interventions--sys-
tematic review. Br J Sports Med 2011;45(1):49-56.

45. Shang X, Zhang Z, Pan X, Li J, Li Q. Intra-Articular versus 
Subacromial Corticosteroid Injection for the Treatment of 
Adhesive Capsulitis: A Meta-Analysis and Systematic Review. 
BioMed Res Int 2019;2019:1274790.

46. Lorbach O, Kieb M, Scherf C, Seil R, Kohn D, Pape D. Good 
results after fluoroscopic-guided intra-articular injections in 
the treatment of adhesive capsulitis of the shoulder. Knee Surg 
Sports Traumatol Arthrosc 2010;18(10):1435-41.

47. Jellad A, May W, Zrig A, et al. Intra-articular distension 
preceded by physical therapy versus intra-articular distension 
followed by physical therapy for treating adhesive capsulitis of 
the shoulder. J Back Musculoskelet Rehabil 2020;33(3):443-50.

48. Calis M, Demir H, Ulker S, Kirnap M, Duygulu F, Calis HT. 
Is intraarticular sodium hyaluronate injection an alternative 
treatment in patients with adhesive capsulitis? Rheumatol Int 
2006;26(6):536-40.

49. Harris JD, Griesser MJ, Copelan A, Jones GL. Treatment of 
adhesive capsulitis with intra-articular hyaluronate: A system-
atic review. Int J Shoulder Surg 2011;5(2):31.

50. Wassef MR. Suprascapular nerve block. A new approach 
for the management of frozen shoulder. Anaesthesia 
1992;47(2):120-4.

51. Karataş GK, Meray J. Suprascapular nerve block for pain 
relief in adhesive capsulitis: comparison of 2 different tech-
niques. Arch Phys Med Rehabil 2002;83(5):593-7.

52. Børglum J, Bartholdy A, Hautopp H, Krogsgaard MR, Jensen 
K. Ultrasound-guided continuous suprascapular nerve block 
for adhesive capsulitis: one case and a short topical review. 
Acta anaesthesiologica Scandinavica 2011;55(2):242-7.

53. Dahan TH, Fortin L, Pelletier M, Petit M, Vadeboncoeur R, 
Suissa S. Double blind randomized clinical trial examining the 
efficacy of bupivacaine suprascapular nerve blocks in frozen 
shoulder. Journal Rheumatol 2000;27(6):1464-9.

54. Qiao H-Y, Xin L, Wu S-L. Analgesic effect of extracorpo-
real shock-wave therapy for frozen shoulder: A randomized 
controlled trial protocol. Medicine 2020;99(31):e21399.

55. El Naggar TEDM, Maaty AIE, Mohamed AE. Effectiveness 
of radial extracorporeal shock-wave therapy versus ultra-
sound-guided low-dose intra-articular steroid injection in 
improving shoulder pain, function, and range of motion in 
diabetic patients with shoulder adhesive capsulitis. J Shoulder 
Elbow Surg 2020;29(7):1300-9.

56. Vahdatpour B, Taheri P, Zade AZ, Moradian S. Efficacy of 
extracorporeal shockwave therapy in frozen shoulder. Int J 
Prev Med 2014;5(7):875.

57. Zhu C-e, Wei R, Zhang S-j, Chen W-h, Yu B. Effective-
ness of extracorporeal shock wave therapy for frozen 
shoulder: a Meta-analysis. Chinese J Tissue Eng Research 
2017;21(28):4585.

58. Bloom JE, Rischin A, Johnston RV, Buchbinder R. Image-guid-
ed versus blind glucocorticoid injection for shoulder pain. 
Cochrane Database Syst Rev 2012(8):Cd009147.

https://doi.org/10.1007/s002560100326
https://linkinghub.elsevier.com/retrieve/pii/0895-4356(94)00170-U
https://pubmed.ncbi.nlm.nih.gov/7036323/
https://pubmed.ncbi.nlm.nih.gov/7013010/
https://doi.org/10.2144/fsoa-2020-0145
http://smj.sma.org.sg/5109/5109ra2.pdf
https://bjgp.org/cgi/pmidlookup?view=long&pmid=15808040
https://doi.org/10.1097/MD.0000000000007529
https://bjsm.bmj.com/lookup/pmidlookup?view=long&pmid=20647296
https://doi.org/10.1155/2019/1274790
https://dx.doi.org/10.1007/s00167-009-1030-7
https://content.iospress.com/openurl?genre=article&id=doi:10.3233/BMR-181426
https://dx.doi.org/10.1007/s00296-005-0022-2
https://www.ncbi.nlm.nih.gov/pmc/articles/pmid/21897581/
https://onlinelibrary.wiley.com/resolve/openurl?genre=article&sid=nlm:pubmed&issn=0003-2409&date=1992&volume=47&issue=2&spage=120
https://linkinghub.elsevier.com/retrieve/pii/S0003-9993(02)81276-X
https://doi.org/10.1111/j.1399-6576.2010.02370.x
https://pubmed.ncbi.nlm.nih.gov/10852272/
https://doi.org/10.1097/MD.0000000000021399
https://linkinghub.elsevier.com/retrieve/pii/S1058-2746(20)30265-2
http://www.ijpvmjournal.net/article.asp?issn=2008-7802;year=2014;volume=5;issue=7;spage=875;epage=881;aulast=Vahdatpour
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6408004/
https://doi.org/10.1002/14651858.CD009147.pub2



