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Objective: Primary frozen shoulder causes significant pain and progressively restricts shoul-
der movements. Diagnosis is primarily clinically based on patient history and physical exam-
ination. Management is mainly non-invasive owing to its self-limiting clinical course. How-
ever, clinical practice guidelines for frozen shoulder have not yet been developed in Korea.
The developed guidelines aim to provide evidence-based recommendations for the diagnosis
and treatment of frozen shoulder.

Methods: A guideline development committee reviewed the literature from four databases
(PubMed, Embase, Cochrane Library, and KMbase). Using the PICO (Population, Intervention,
Comparator, and Outcome) framework, the committee formulated two backgrounds and 16
key questions to address common clinical concerns. Recommendations were made using the
Grading of Recommendations, Assessment, Development, and Evaluation framework.

Results: Diabetes, thyroid disease, and dyslipidemia significantly increase the risk of develop-
ing a frozen shoulder. Although frozen shoulder is often self-limiting, some patients may ex-
perience long-term disabilities. Ultrasound and magnetic resonance imaging should be used
as adjunctive tools alongside clinical diagnosis, and not as independent diagnostic methods.
Noninvasive approaches, such as medications, physical modalities, exercises, electrical stimu-
lation, and manual therapy, may reduce pain and improve shoulder function. Other noninva-
sive interventions have limited evidence, and their application should be based on clinical
judgment. Intra-articular steroid injections are recommended for treatment, and physiothera-
py or hydrodilatation with steroid injections can also be beneficial.

Conclusion: These guidelines provide evidence-based recommendations for diagnosing and
treating primary frozen shoulder.
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INTRODUCTION

Frozen shoulder is a prevalent condition characterized by pain
and progressive restriction of both active and passive ranges of
the shoulder joint. Epidemiological data indicate that approxi-
mately 2%-5% of the general population is affected, with a high-
er incidence observed in individuals aged between 40 and 65
years. Notably, females are more commonly affected than males
[1].

The clinical manifestations of frozen shoulder progress
through three stages: painful, stiffening, and resolution. De-
pending on the predominant symptoms, these stages may either
occur sequentially or overlap [2].

Diagnosis is primarily clinical, based on patient history and
physical examination, assessing both active and passive shoul-
der movements. In cases where the presentation is atypical or
a differential diagnosis is necessary, imaging studies such as
ultrasound, computed tomography arthrography, or magnetic
resonance imaging (MRI) may be utilized [3,4]. However, the
pathophysiological mechanisms of the frozen shoulder remain
unclear. A previous study hypothesized that this condition orig-
inates from the inflammation of the joint capsule and synovial
membrane which lead to fibrosis within the shoulder joint [5].
Histological studies have suggested that immune, inflammatory,
and fibrotic changes are associated with this condition [6].

While frozen shoulder is generally considered a self-limiting
disorder, patients often endure significant pain and functional
impairment during its course, and symptoms may persist for
over 2 years in some cases [7,8]. This highlights the need for
effective management strategies. However, standardized clinical
practice guidelines (CPGs) for the diagnosis and treatment of
frozen shoulder in Korea are lacking. Therefore, we developed
a CPG for the diagnosis and treatment of primary frozen shoul-
der.

METHODS

Target population and scope of the clinical guidelines

The CPG was developed for clinicians to treat patients with fro-
zen shoulders at medical institutions in Korea. The target popu-
lation included adult patients (over 18 years old) diagnosed with
primary frozen shoulder [9]. Secondary frozen shoulder was
excluded from the guidelines. The guidelines comprise the gen-
eral principles of frozen shoulder, diagnosis, and imaging tests,

as well as noninvasive and injectable treatment options.
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Guideline development committee

The CPG development involved a development committee (43
members, including one methodology expert) and an advisory
committee (four members). Among the members, 42 were spe-
cialists working in the treatment of frozen shoulder (38 reha-
bilitation medicine specialists, 2 radiologists, and 2 orthopedic

surgeons).

Selection of background and key questions

Key questions were selected after reviewing existing interna-
tional frozen shoulder CPGs [1,10-12] and identifying common
issues in the management of frozen shoulder. The committee
discussed these issues and eventually selected 2 background and
16 key questions related to clinical practices that would lead
to recommendations. These key questions were based on the
Population, Intervention, Comparator, and Outcome (PICO)

frameworks.

Development process

This CPG was developed for the management of patients with
primary frozen shoulder in Korea using a de novo method. Lit-
erature searches were conducted from May to November 2023
based on the PICO framework for each key question. Databases
such as PubMed, Embase, Cochrane Library, and KMbase were
searched using the search terms listed in Supplementary Ma-
terial S1. After removing the duplicate documents, a selection
process was conducted. Two independent reviewers examined
the titles and abstracts of each key question and selected the
relevant articles. In the case of discrepancies, a consensus was
reached through discussion between the two reviewers. After
selecting the articles, the full texts were reviewed, and those that
met the criteria were used as evidence. Based on the research
design, each study was assessed for risk of bias using appropriate
tools: Diagnostic Study Quality Assessment Tool: Quality As-
sessment of Diagnostic Accuracy Studies-2 [13], Non-random-
ized Study Quality Assessment Tool: Risk of Bias for Non-ran-
domized Studies 2.0, Randomized Controlled Trial Quality
Assessment Tool: Cochrane Risk of Bias for Randomized
Studies 2.0 (Supplementary Material S2). The selected literature
was organized according to a pre-agreed-upon evidence-table
format (Supplementary Material S3). After assessing the quality
of the literature, data were extracted for each key question. If the
study size and design were sufficient and not overly heteroge-
neous, a meta-analysis was performed using Review Manager
software (version 5.4; RevMan) with a random-effects model. If



the studies were too heterogeneous to combine or if quantitative
synthesis was not feasible, a qualitative synthesis was applied to
summarize the evidence.

After the analysis, the evidence level and recommendation
grade for each key question were determined using the Grading
of Recommendations, Assessment, Development, and Evalua-
tion (GRADE) methodology (Table 1) [14]. Based on GRADE,
the evidence level was categorized as “high,” “moderate;” “low;’
or “very low” Recommendation grades were classified into five
levels: strong recommendation (A), conditional recommenda-
tion (B), conditional against (C), strong against (D), and incon-
clusive (I). If it was difficult to evaluate the recommended grade
within these five levels, the final decision was made through
expert consensus (Table 2).

After determining the evidence levels and recommendation
grades, 2 rounds of Delphi consensus were conducted (Supple-
mentary Material S4). In each round, a Likert scale of 9 points
was used, with strong (7-9 points), moderate (4-6 points), and
weak (1-3 points) agreements. If >70% of the committee mem-
bers agreed at high or moderate levels, a consensus was reached.
If <70% was reached, feedback and revisions were made before
the second round of consensus was reached. Even if a recom-

Table 1. GRADE quality level of evidence and meaning
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mendation reached >70% consensus, in cases of reasonable
requests for modifications, internal working meetings were held
to revise the recommendation and check for reapproval in the

second round of consensus.

RESULTS

Through the above development and consensus process, a total
of 2 background and 16 key questions were summarized, and
recommendations were finalized. A summary and recommen-
dations are presented in Tables 3 and 4, respectively. A detailed
explanation of the summaries and recommendations for each
background and key question is provided below.

Background questions for primary frozen shoulder
1. Does a specific disease or condition increase the risk of developing
a frozen shoulder?

Summary of evidence

Diabetes, thyroid disease, and dyslipidemia increase the risk of pri-
mary frozen shoulder.

Quality level Definition

High We are confident that the estimate of the effect is close to the actual effect.

Moderate The estimates of the effect appear to be close to the actual effect but may vary considerably.

Low The confidence in the estimate of the effect is limited. The actual effect may differ significantly from the estimate of the effect.
Very low There is little confidence in the estimate of the effect. The actual effect will differ significantly from the estimate of the effect.

GRADE, Grading of Recommendations, Assessment, Development, and Evaluation.

Table 2. Grading of recommendations

Strength of recommendations

Definition

A, Strong for recommend

The intervention/diagnostic test can be strongly recommended in most clinical practice, considering greater

benefit than harm, evidence level, value and preference, and resources.

B, Conditional recommend

The intervention/diagnostic test can be conditionally recommended in clinical practice considering the balance

of benefit and harm, evidence level, value and preference, and resources.

C, Conditional against

The potential harm of this treatment may outweigh its benefits, and considering clinical circumstances or

patient/societal values, it is not recommended in most clinical situations.

D, Strong against

The harm of this treatment outweighs its benefits, and considering clinical circumstances or patient/societal

values, it is not recommended in most clinical situations.

I, inconclusive

Considering the benefits and harms of this treatment, the level of evidence, values and preferences, and

resources, the level of evidence is too low, or the balance of benefits and harms is highly uncertain or highly
variable, making it impossible to determine whether to implement the intervention. This means that the use of
the treatment cannot be recommended or opposed, and the decision should be left to the clinician’s judgment.

Expert consensus”

Although there is a lack of clinical evidence, considering the benefits and harms of this treatment, the level of

evidence, values and preferences, and resources, its use is recommended based on clinical experience and

expert consensus.

Each statement is shown as a combination of the strength of recommendations and level of evidence.
“In the case of a consensus statement by an expert opinion, the recommendation grade and level of evidence are not indicated.
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Table 3. Background questions summary of evidence in primary frozen shoulder

Summary of evidence
1 Diabetes, thyroid disease, and dyslipidemia increase the risk of primary frozen shoulder.
2 The natural course of a frozen shoulder is generally self-limiting; however, not all patients achieve complete spontaneous recovery.

Table 4. Key questions recommendations in primary frozen shoulder

Recommendation Grade (Evidence)
Ultrasound Ultrasound alone is not recommended for diagnosing primary frozen shoulders withouta  C (very low)
clinical history or physical examination. However, this modality may serve as an adjunct
tool for ruling out other conditions
MRI MRI alone is not recommended for diagnosing primary frozen shoulders in the absence of ~ C (very low)
a clinical history or physical examination. MRI can be used as an adjunct to exclude other
conditions.
Deep heat therapy Deep heat therapy should be performed based on the clinician’s judgment in patients with I (very low)
primary frozen shoulder, owing to insufficient evidence regarding its effectiveness.
Electrical stimulation therapy  Electrical stimulation therapy could be considered for pain relief in patients with primary B (very low)
frozen shoulder.
Oral steroid Insufficient evidence is available to determine the strength and direction of the I (very low)

Oral NSAID
Manual therapy
Self-stretching exercise

Strengthening exercises

Intra-articular steroid injection

Image-guided injection

High dose of intra-articular
steroid injection

Hydrodilatation

Hyaluronic acid

Suprascapular nerve block

MUA

recommendation for oral steroid treatment in patients with primary frozen shoulders.

Oral NSAID should be performed based on the clinician’s judgment in patients with primary I (very low)
frozen shoulder, owing to insufficient evidence regarding its effectiveness.

Manual therapy including range of motion exercises may be considered for improving upper B (low)
limb function and shoulder range of motion in patients with primary frozen shoulder.

Self-stretching may be considered as an adjunctive management for primary frozen shoulder, Expert consensus
if appropriate exercise prescription and patient adherence are ensured.

Shoulder strengthening exercises may improve pain and functional recovery in patients
with primary frozen shoulder. However, owing to the insufficient number of studies, the
decision to implement strengthening exercises should be based on the clinical judgment of
healthcare professionals.

I (very low)

1. Intra-articular steroid injections should be considered to improve shoulder pain and
upper limb function in patients with primary frozen shoulders.

B (low)

2. A combination of intra-articular steroid injection and physical therapy should be
considered to improve shoulder pain and upper limb function in patients with a primary
frozen shoulder.

B (low)

There is insufficient evidence to support the clinical superiority of ultrasound-guided intra-
articular steroid injections in patients with primary frozen shoulders. However, ultrasound-
guided intra-articular steroid injections should be considered based on the clinician’s level
of expertise.

Expert consensus

There is insufficient evidence regarding the effects of different intraarticular steroid dosesin I (low)
patients with primary frozen shoulder. Therefore, the steroid dosage should be determined
based on the clinician’s clinical judgment.

Hydrodilatation could be considered in conjunction with intraarticular steroid injectionsto B (low)
improve shoulder pain and upper limb function in patients with primary frozen shoulder.

Intra-articular steroid injections should be considered before intra-articular hyaluronic acid Expert consensus
injections to improve shoulder pain and upper limb function in patients with primary
frozen shoulders. However, if intra-articular steroid injection is not feasible, hyaluronic acid
injection may be considered, based on the judgment of the clinician.

Suprascapular nerve block could be considered for pain relief in patients with primary frozen B (very low)
shoulders.

MUA for primary frozen shoulder has insufficient clinical evidence to support its efficacy
and carries the risk of complications (e.g., fractures and rotator cuff tears). Therefore, intra-
articular steroid injections should be considered before MUA.

Expert consensus

MRI, magnetic resonance imaging; NSAID, non-steroidal anti-inflammatory drug; MUA, manipulation under anesthesia.
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(1) Diabetes mellitus

Four cohort studies [15-18] and 7 case-control studies [19-25]
have reported an association between diabetes and frozen shoul-
der.

In 4 cohort studies, Huang et al. [15] utilized a national data-
base and reported an adjusted hazard ratio (HR) of 1.32 (95%
confidence interval [CI], 1.22-1.42) for diagnosed diabetes and
frozen shoulder. Lo et al. [16] also used a national database and
reported an adjusted HR of 1.67 (95% CI, 1.46-1.91). Kim et
al. [17] reported the adjusted HRs for prediabetes, newly diag-
nosed type 2 diabetes, and existing type 2 diabetes as 1.08 (95%
CI, 1.08-1.09), 1.31 (95% CI, 1.29-1.34), and 1.47 (95% CI,
1.45-1.49), respectively. Chan et al. [18] reported an adjusted
odds ratio (OR) of 1.84 (95% CI, 1.58-2.15) for diabetes with
HbAlc levels >7%.

In the 5 case-control studies that performed multivariate anal-
ysis, Tzeng et al. [19] utilized a national database and reported
an adjusted OR of 1.51 (95% CI, 1.44-1.57) for diagnosed di-
abetes. Park et al. [20] reported adjusted ORs of 2.46 (95% CI,
1.83-3.31) for diabetes diagnosed with HbAlc 26.5% and 1.78
(95% CI, 1.61-1.98) for fasting glucose 2126 mg/dL. Park et al.
[21] reported an adjusted OR of 1.98 (95% CI, 1.16-3.39) for
diabetes diagnosed with HbAlc levels 26.5%. Li et al. [22] re-
ported an adjusted OR of 3.24 (95% CI, 1.78-5.88) for a history
of diabetes mellitus. Sarasua et al. [23] reported adjusted ORs of
1.37 (95% CI, 1.17-1.61) for diagnosed type 1 diabetes and 1.22
(95% CI, 1.14-1.29) for diagnosed type 2 diabetes. A case-con-
trol study by Wang et al. [24] that only performed univariate
analysis reported an OR of 3.05 (95% CI, 1.40-6.61) for diabetes
mellitus.

Another case-control study by Austin et al. [25] indirectly
compared the prevalence of medication use using a national da-
tabase for controls. Among patients with frozen shoulder aged
>20 years, the population proportion using diabetes medication
was 18.4% (95% CI, 12.9-25.7), which was significantly higher
than that in the control group (7.6%; 95% CI, 6.7-8.5). The au-

thors did not report any additional statistical measures.

(2) Thyroid disease
One cohort study [26] and three case-control studies [19,20,27]
reported an association between frozen shoulder and thyroid
disease. Huang et al. [26] conducted a retrospective cohort study
using a national database and reported an adjusted HR of 1.22
(95% CI, 1.03-1.45) for hyperthyroidism.

Among the 3 case-control studies that performed multivariate
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analyses, Tzeng et al. [19] used a national database and reported
an adjusted OR of 1.34 (95% CI, 1.23-1.46) for thyroid disor-
ders. Park et al. [20] reported an adjusted OR of 2.10 (95% CI,
1.36-3.15) for subclinical hypothyroidism, which was defined as
elevated thyroid-stimulating hormone with normal serum thy-
roxine levels. However, statistical significance was not observed
for hyperthyroidism (serum thyroxine >1.70 ng/dL) or hypothy-
roidism (serum thyroxine <0.93 ng/dL) in the univariate analy-
sis; hence, these conditions were excluded from the multivariate
analysis. Jacob et al. [27] conducted a case-control study using a
national database and reported an adjusted OR of 1.11 (95% CI,
1.06-1.17) for thyroid disorders.

(3) Dyslipidemia

One cohort study [28] and 4 case-control studies [19,20,29,30]
reported an association between dyslipidemia and the develop-
ment of frozen shoulder.

In a cohort study, Wang et al. [28] used a national database
and reported an adjusted HR of 1.50 (95% CI, 1.41-1.59) for
hyperlipidemia. In 2 case-control studies that performed mul-
tivariate analysis, Tzeng et al. [19] used a national database
and reported an adjusted OR of 1.42 (95% ClI, 1.37-1.49) for
hyperlipidemia. Park et al. [20] used criteria from the National
Cholesterol Education Program Adult Treatment Panel III and
reported an adjusted OR of 1.60 (95% CI, 1.18-2.16) for dyslip-
idemia. Specifically, the adjusted ORs were 1.47 (95% CI, 1.16-
1.86) for hypercholesterolemia, 1.97 (95% CI, 1.50-2.58) for
high low-density lipoprotein (LDL) cholesterol, 1.65 (95% CI,
1.24-2.20) for low high-density lipoprotein (HDL) cholesterol,
and 1.34 (95% CI, 1.06-1.69) for high non-HDL cholesterol.

In 2 case-control studies that performed univariate analysis,
Sung et al. [29] reported ORs of 1.79 (95% CI, 1.37-2.34) for hy-
percholesterolemia, 1.61 (95% CI, 1.21-2.14) for calculated high
LDL cholesterol, 1.64 (95% CI, 1.19-2.27) for measured high
LDL cholesterol, 1.44 (95% CI, 1.06-1.95) for high HDL choles-
terol, and 1.65 (95% CI, 1.26-2.15) for high non-HDL cholester-
ol. Park et al. [30] reported significant associations between in-
creased levels of total cholesterol (OR, 1.03; 95% CI, 1.02-1.05),
LDL cholesterol (OR, 1.04; 95% CI, 1.02-1.06), triglycerides
(OR, 1.01; 95% CI, 1.00-1.01), and non-HDL cholesterol (OR,
1.03; 95% CI, 1.02-1.05) with an increased risk of developing
frozen shoulder.

Thus, diabetes, thyroid disorders, and dyslipidemia were con-
sistently associated with frozen shoulders, supporting the evi-
dence that these three conditions are major risk factors for this
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condition. Based on these findings, a comprehensive risk factor
assessment, including medical history and serum diagnostic
tests, may be necessary during the initial evaluation of patients
with frozen shoulders. This approach can provide patients with
prognosis-related information based on risk factors, and help
establish tailored treatment and management plans.

2. Does the natural course of a frozen shoulder have a self-limiting
nature?

Summary of evidence

The natural course of a frozen shoulder is generally self-limiting;
however, not all patients achieve complete spontaneous recovery.

(1) Shoulder range of motion

Three randomized controlled trials (RCTs) [31-33] and 5 obser-
vational studies [7,8,34-36] reported shoulder range of motion
(ROM). Owing to the heterogeneity in the measurement indices
and control groups, meta-analysis was not feasible.

Kivimaki et al. [31] reported that in a control group, flexion
improved from 109° to 154°, abduction improved from 80° to
154°, external rotation improved from 18° to 61°, and internal
rotation improved from 42 to 12 cm after a follow-up of 12
months. No statistically significant difference was observed
compared with the intervention group (manipulation under
anesthesia, MUA). Russell et al. [32] reported that in the control
group, flexion improved from 96° to 146° and external rotation
improved from 16° to 49° over 12 months, but these improve-
ments were significantly smaller than those in the intervention
groups (exercise class and multimodal physiotherapy) (p<0.001).
Diercks and Stevens [33] compared ROM as a subcomponent
of the Constant-Murley Score at 24 months in both the control
and intervention (physiotherapy) groups. No differences were
observed in flexion, abduction, or internal rotation. However,
external rotation improved from 2 to 10 points in the control
group, which was greater than the 2-to 8-point improvement in
the intervention group. The fact that the statistical significance
of the ROM component alone was not specified needs to be not-
ed and warrants careful interpretation.

In a cohort study by Binder et al. [7], flexion, abduction, and
external rotation improved from 144° to 156°, 134° to 146°, and
40° to 52°, respectively, at an average follow-up of 36 months.
However, 12% of the patients had severe ROM limitations (total
ROM sum reduced by >25% compared with normal adults),
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and 28% had mild ROM limitations, although objective numer-
ical values were not specified. In a cohort study by Vastamaki
et al. [8], ROM recovered to 94% of the unaffected side over
an average follow-up of 9 years, with no statistically significant
difference compared to the intervention groups (physiotherapy
and MUA). Specifically, flexion improved from 101° to 157°, ab-
duction improved from 89° to 175°, external rotation improved
from 26° to 52°, and internal rotation improved from the hip
to the first lumbar vertebra in the scratch test. Tae et al. [34]
reported that after an average follow-up of 3.6 years, 19 of 20
patients responded that they had no ROM restrictions; however,
objective measurements were not conducted, limiting interpret-
ability. Dudkiewicz et al. [35] reported that at a mean follow-up
of 9.2 years, flexion improved from 47.8° to 93.2°, external ro-
tation from 25.0° to 89.4°, and internal rotation from 34.5° to
91.1°. However, this pre-post study lacked a control group, and
flexion remained limited at 93.2°ven at follow-up. Reeves [36]
followed patients for 5-10 years and found that 16 of 41 (39%)
had fully recovered ROM, whereas 22 patients (54%) had resid-
ual ROM limitations but did not experience restrictions in daily

activities.

(2) Shoulder function

Three RCTs [31-33] and four observational studies [8,34-36]
assessed shoulder function. Among the RCTs, Russell et al. [32]
reported that in the control group, the Constant-Murley Score
improved from 41.7 to 72.0 at the 12-month follow-up but re-
mained below the 80-point threshold, indicating normal shoul-
der function. In the intervention group, the score improved
from 37.5 to 88.1, with a statistically significant difference
(p=0.002). The Oxford Shoulder Score was also significantly
higher in the intervention group; however, the authors did not
provide the exact numerical values. Kiviméki et al. [31] evalu-
ated “work ability” using a 10-point scale and reported that the
control group improved from 5.9 to 8.2 over 12 months, which
was not significantly different from the intervention group.
Diercks and Stevens [33] reported that at 24 months, the Con-
stant-Murley score improved from 28.6 to 88.8 in the control
group, which was significantly greater than the improvement
(30.0 to 79.6) observed in the intervention group (p=0.004).

In a cohort study by Vastamiki et al. [8], at an average fol-
low-up of 9 years, the Constant-Murley Score was 83, with no
significant difference compared to the intervention group. Tae et
al. [34] assessed functional scores based on movements in daily
life and exercise, and reported that the control group scored



an average of 93 after a mean follow-up of 3.6 years, indicating
“normal shoulder function;” the significant from the inter-
vention group being not significant. In an observational study,
Dudkiewicz et al. [35] reported that 53 of 54 (98%) patients
resumed their normal daily lives. Reeves [36] reported that 38
of 41 (93%) patients had functional recovery in terms of work
performance or hobbies. However, both studies lacked objective

measures, requiring cautious interpretation.

(3) Pain

Two RCTs [31,32] and three observational studies [7,8,34] as-
sessed pain. Due to the heterogeneity in the measurement indi-
ces and control groups, meta-analysis was not feasible. Among
the RCTs, Russell et al. [32] reported that the pain component
of the Constant-Murley Score improved from 18.7 to 34.0 at the
12-month follow-up; however, statistical significance and exact
values at each follow-up point were not provided. The Oxford
Shoulder Score was consistently higher in the intervention
group; however, pain-specific values and statistical significance
were not specified. Kiviméki et al. [31] assessed pain using an
11-point numeric rating scale and found that the control group
improved from 6.4 to 2.2 at 12 months, while the intervention
group improved from 6.6 to 1.5; however, the between-group
difference was not statistically significant.

In a cohort study by Vastaméki et al. [8], the mean visual
analogue scale (VAS) score at 9 years was 0.8 at rest, 1.1 during
activity, and 0.6 at night. Additionally, 94% of the patients had
pain scores below 3, with no significant difference compared to
the intervention group. However, baseline pain scores and statis-
tical comparisons with the intervention group were not provid-
ed, warranting a cautious interpretation. Binder et al. [7] report-
ed that at an average follow-up of 44 months, 6 patients (15%)
had mild pain and one (3%) had severe pain; the baseline pain
scores and comparisons with other groups were not specified.
Tae et al. [34] found that after a mean follow-up of 3.6 years, 2
of 20 patients (10%) reported mild pain, but baseline scores and
statistical comparisons with other groups were not provided.

Thus, the clinical parameters in the control groups that re-
ceived no treatment or unsupervised self-exercise improved over
time compared to the baseline. However, some patients did not
achieve normal ROM or shoulder function, and residual pain
persisted in some cases. These findings suggest that although
clinical indicators tend to improve over the long-term, in some
patients, complete recovery to normal levels may be difficult,
and residual symptoms may persist.
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Key question on primary frozen shoulder: diagnosis
1. Diagnostic validity (O) of ultrasound (I) compared to clinical
history and physical examination (C) in frozen shoulder (P)

Recommendation

Ultrasound alone is not recommended for diagnosing primary
frozen shoulders without a clinical history or physical examination.
However, this modality may serve as an adjunct tool for ruling out
other conditions (Level of evidence: very low, Recommendation
grade: C).

Primary frozen shoulder is clinically diagnosed based on a char-
acteristic history of gradual onset of shoulder pain and progres-
sive limitation of shoulder joint ROM, particularly in external
rotation and abduction, as identified during physical exam-
ination [37,38]. However, distinguishing frozen shoulder from
other shoulder conditions, such as rotator cuff tendinopathy,
calcific tendinitis, impingement syndrome, and shoulder osteo-
arthritis, based on symptoms and physical examination alone
can be challenging [38]. Ultrasound is a non-invasive imaging
tool that allows real-time evaluation of soft tissues, including
the rotator cuff, and enables the dynamic assessment and com-
parison of both shoulders. Given its advantages, ultrasound is
frequently used in suspected frozen shoulder cases to facilitate
early diagnosis and differentiate it from other conditions [38,39].

Several studies have highlighted three key ultrasound findings
in frozen shoulder diagnosis. Coracohumeral ligament (CHL)
thickening: The CHL plays a crucial role in shoulder stability,
and thickening, which is a common finding in patients with fro-
zen shoulder (sensitivity: 51.3%-94.4%, specificity: 52%-93.1%)
[40-51]. Inferior capsule or axillary recess thickening: Thicken-
ing of the inferior portion of the joint capsule or axillary recess
is a hallmark pathophysiological feature of frozen shoulder
(sensitivity: 66.2%-88.6%, specificity: 69%-97.7%) [40,41,52-
54]. Rotator interval (RI) abnormality: The RI is a space within
the shoulder joint, and abnormalities in this area are frequently
observed in patients with frozen shoulder [40,41,45,55,56] (Sup-
plementary Material S3).

Because the standard diagnostic approach for frozen shoulder
relies on clinical history and physical examination, most studies
have investigated the diagnostic efficiency of ultrasound find-
ings compared with that of clinical diagnoses. Although CHL
thickening is commonly reported as a distinguishing feature,
some studies have reported inconsistent cutoff values. Cheng
et al. [40], Do et al. [41], and Kim et al. [42] suggested a cutoff
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value of 2-3 mm, for patients with frozen shoulder presenting
a CHL thickness of 3-4 mm and healthy individuals showing
1.4-1.9 mm. In contrast, Park et al. [44], Tandon et al. [45],
and Kwon et al. [49] reported a much lower CHL thickness of
1.2-1.3 mm in patients with frozen shoulders and 0.4-0.9 mm
in healthy individuals. The high heterogeneity among these
studies may be due to their case-control design and significant
risk of bias. Inferior capsule or axillary recess thickening is the
second most commonly reported ultrasound finding in frozen
shoulder, with relatively consistent cutoff values across studies,
although its sensitivity and specificity remain moderate. RI
abnormalities, unlike previous findings, lack a defined cutoff
value, as studies primarily report their presence or absence. The
substantial variability in the results suggests that the definition
of “RI abnormality” is inconsistent across studies, with a high
degree of operator subjectivity influencing the findings. There-
fore, while ultrasonography may provide supportive findings in
the diagnosis of primary frozen shoulder, it is not recommended
to be used as a standalone diagnostic tool, excluding the clinical

diagnostic process.

2. Diagnostic validity (O) of MRI (I) compared to clinical history
and physical examination (C) in primary frozen shoulder (P)

Recommendation

MRI alone is not recommended for diagnosing primary frozen
shoulders in the absence of a clinical history or physical examina-
tion. MRI can be used as an adjunct to exclude other conditions
(Level of evidence: very low, Recommendation grade: C).

MRI is a useful tool for differentiating frozen shoulders from
other shoulder pathologies because of its excellent soft tissue
contrast and multiplanar imaging capabilities. Additionally,
MRI findings can aid in staging frozen shoulder, providing valu-
able information for determining the appropriate treatment [57].

Several studies have identified key MRI indicators for di-
agnosing frozen shoulders. The following 10 findings have
been commonly reported: (1) axillary recess capsular thick-
ening [58-72]; (2) axillary recess capsular hyperintensity
[73]; (3) axillary recess capsular enhancement [72]; (4) CHL
thickening [44,58,62,64-66,71,74-78]; (5) RI capsular thick-
ening [44,59,65,67,69,76,78,79]; (6) RI capsular hyperinten-
sity [62,63,67,68,70,73,76,80]; (7) RI capsular enhancement
[61,63,65,67,72,73,75,81,82]; (8) subcoracoid fat obliteration
[4,60,61,65,75,78,81,83]; (9) pericapsular hyperintensity or en-
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hancement [4,73,75]; and (10) anterior capsular abnormality
(abnormal thickening of the anterior capsule or increased T2
signal intensity and enhancement) [62,67,68] (Supplementary
Material S3).

Most of these studies evaluated MRI findings against clinical
diagnoses and physical examination. Axillary recess thickening
was reported as the most characteristic finding, with a cutoff
value of 3-5 mm. While patients with frozen shoulders had
thicker capsules than controls, the sensitivity ranged from 60%
to 100%, and the specificity varied between 54.2% and 100%.
Axillary recess hyperintensity was reported without a cutoff
value, with a frequency of 40.2%-100% in patients with a frozen
shoulder and 5.9%-21.2% in healthy individuals. Axillary recess
enhancement was found in 80%-100% of patients with frozen
shoulder but only in 0%-36% of healthy individuals. One obser-
vational study reported a low frequency of 41.7% [63].

CHL thickening was the second most frequently reported
feature. Some studies reported CHL thickness in frozen shoul-
der as 3.4-4.1 mm compared to 2.5-2.6 mm in controls [74,76],
while another study found no difference [64]. Studies using a 3
mm cutoff reported sensitivities ranging from 48.3% to 85% and
specificities ranging from 40.7% to 83% [65,77].

RI capsular thickening was reported in 8 studies, with thick-
nesses ranging from 4.41-12.5 mm in patients with frozen
shoulder and 0.6-4.7 mm in controls. Cutoff values of 5- and
6-mm yielded sensitivities ranging between 65.0% and 88% and
specificities of 55.1% and 90%. Park et al. [44] reported that the
RI thickness differed by phase, measuring 10.0 mm in the freez-
ing phase and 9.0 mm in the frozen phase. RI hyperintensity
was observed in 54.6%-100% of patients with frozen shoulder
and 9.1%-43% of healthy individuals, with significant variability
across studies. However, in a case-control study by Gokalp et al.
[67], a signal increase was observed in 100% of the patient group
and 77.8% of the control group. RI enhancement was reported
in 47%-100% of patients with frozen shoulder and 0%-62% of
controls, with considerable inter-study variation.

Subcoracoid fat obliteration was found in 41%-100% of pa-
tients with frozen shoulder and 5%-58.3% of controls; some
studies reported this in up to 81% of healthy individuals [61].
Pericapsular hyperintensity or enhancement was reported in
35.7%-88.8% of patients with frozen shoulders and 3%-12%
of controls. Some studies have found that contrast-enhanced
images have higher sensitivity than T2-weighted images [73].
Anterior capsular abnormalities were observed in 53.8%-89.7%
of patients with frozen shoulder on T2-weighted images and



89.7%-100% on contrast-enhanced images. One study found no
enhancement in shoulder MRI of healthy individuals [67].

While MRI findings provide valuable supplementary infor-
mation for frozen shoulder diagnosis, a significant variability
in sensitivity and specificity exists. Therefore, MRI should not
replace clinical history and physical examination but rather be
used as an adjunctive tool, especially for ruling out other condi-
tions and staging the disease.

Key question on primary frozen shoulder: treatment

3. Is deep heat therapy (I) effective in improving pain and ROM
(O) in patients with frozen shoulder (P) compared to the control
treatment (C)?

Recommendation

Deep heat therapy should be performed based on the clinician’s
judgment in patients with primary frozen shoulder, owing to insuf-
ficient evidence regarding its effectiveness (Evidence level: very low,
Recommendation grade: I).

Deep heat therapy is a common conservative treatment for
frozen shoulder. In this therapy, heat is applied to soft tissues,
which reduces tensile stress and alters the viscoelastic properties
of connective tissues [84]. There were five RCTs on deep heat
therapy in adult patients with a frozen shoulder. Among these,
4 studies were eligible for the meta-analysis [85-88]. One study
[89] was excluded because no extractable data from the main
text were available.

There were no significant differences in shoulder pain or
upper limb function between the deep heat therapy and control
groups. The study by Ainsworth et al. [89], which was excluded
from the meta-analysis, was a double-blind multicenter clinical
trial involving 221 patients with a frozen shoulder. The partici-
pants were divided into an ultrasound therapy group and a con-
trol group, and differences in upper limb function were analyzed
at 2 weeks, 6 weeks, and 6 months. Both groups exhibited im-
provements over time; however, no significant differences were
observed between the groups (Supplementary Material S3).

Based on this analysis, compared to the control group, deep
heat therapy in patients with frozen shoulder did not show sig-
nificant improvement in shoulder pain or upper limb function
at the indicated time points. Additionally, the limited number
of included studies and small sample sizes of the RCTs made it
difficult to determine the strength and direction of recommen-
dations.

Ann Rehabil Med 2025;49(3):113-138

4. Is electrical stimulation therapy (I) effective in improving pain
and shoulder ROM (O) in patients with frozen shoulder (P)
compared to the control group (C)?

Recommendation

Electrical stimulation therapy could be considered for pain relief
in patients with primary frozen shoulder (Evidence level: very low,
Recommendation grade: B).

Four RCTs were identified for the efficacy of electrical stimu-
lation therapy in adult patients with frozen shoulder [90-93].
Among these, three studies were eligible for meta-analysis, and
one study was excluded because of the lack of extractable data
[93]. Among the included studies, one study [91] investigated
the effects of electrical stimulation therapy alone, while two
[90,92] combined electrical stimulation with exercise therapy in
the intervention group. Electrical stimulation therapy methods
vary across studies and include transcutaneous electrical nerve
stimulation (TENS), intramuscular electrical stimulation, and
bipolar interferential electrotherapy.

Regarding pain relief, at the immediate time point (0-2
weeks), a significant reduction in pain was noted in the elec-
trical stimulation therapy group compared with the control
group (mean difference [MD], -10.14; 95% CI, -15.53 to -4.75;
I°=28%). However, there were no significant differences between
the groups in the short-term (2-6 weeks) and mid-term (8-16
weeks) periods. No significant differences were observed in up-
per limb function between the groups in the short-(2-6 weeks)
or long-term (>6 months) periods. Furthermore, in the mid-
term period (8-16 weeks), the electrical stimulation therapy
group showed a statistically significant improvement compared
with the control group (standardized mean difference [SMD],
-0.46; 95% CI, -0.91 to -0.01; I’=64%). Regarding shoulder
ROM, one RCT [92] reported significant improvements in the
ROM (abduction and external rotation) in the electrical stimu-
lation therapy group compared to the control group at both the
short-term (2-6 weeks) and mid-term (8-16 weeks) time points
(abduction: MD 8.04, 95% CI 5.05-11.03 vs. MD 3.46, 95% CI
1.63-5.29; external rotation: MD 3.72, 95% CI 1.42-6.02 vs. MD
2.54,95% CI 0.75-4.33) (Supplementary Material S3).

Based on this analysis, electrical stimulation therapy may pro-
vide immediate pain relief and aid in the recovery of shoulder
ROM in patients with a frozen shoulder. Therefore, it may be

considered a treatment option for pain management in primary
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frozen shoulders.

5. Is oral steroid treatment (1) effective in improving pain and
ROM (O) in patients with frozen shoulder (P) compared to the
control group (C)?

Recommendation

Insufficient evidence is available to determine the strength and di-
rection of the recommendation for oral steroid treatment in patients
with primary frozen shoulders (Evidence level: very low, Recom-
mendation grade: I).

Three RCTs examined the effects of oral steroids in adult patients
with frozen shoulders [7,94,95]. Among these, two studies used a
placebo group as the control [94,95], whereas one used a no-treat-
ment control group [7]. A meta-analysis was not performed, and
the evidence level was assessed through a narrative review.

The type, dosage, and duration of the oral steroid treatment
varied among the selected studies. In a study involving 32 par-
ticipants [95], the treatment group received 200 mg of cortisone
for the first 3 days, and then the dosage was gradually tapered,
amounting to a total of 2.5 g over 4 weeks. The control group
received a placebo with a similar dosage regimen. No significant
differences were observed between the groups in terms of pain
relief or improvement in shoulder ROM. However, in the oral
steroid group, a major reduction in pain was noted during the
first week, whereas the control group showed little change in
pain during the first week, with a sustained pattern throughout
the observation period. Shoulder ROM also increased more sig-
nificantly during the first 4 weeks in the steroid group than in
weeks 4-18, although this was not statistically significant.

In a study involving 40 participants [7], the treatment group
received 10 mg of prednisolone daily for four weeks, followed by
5 mg daily for two weeks (total of six weeks). Compared to the
no treatment control group, the steroid-treated group showed a
significant improvement in nighttime pain (p<0.05). However,
after 5 months, the differences between the groups were not
significant. No significant differences were observed in shoulder
ROM between the groups.

Buchbinder et al. [94] administered 30 mg of oral predniso-
lone daily for 3 weeks to 49 participants. At the 3-week mark,
the oral steroid group showed significantly greater improve-
ments in overall pain, function, and ROM than the placebo
group. However, at 6 and 12 weeks, the differences between the
groups were no longer evident. The effects of treatment varied
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over time, with the steroid group showing maximum improve-
ment at 3 weeks but no further gains thereafter, whereas the
placebo group exhibited gradual improvement, reaching the
maximum benefit at 12 weeks.

However, oral steroids may have potential adverse effects.
The known side effects include osteoporosis, avascular necrosis,
hypertension, hyperglycemia, hyperlipidemia, obesity, increased
risk of atherosclerosis, and withdrawal symptoms due to hypo-
thalamic-pituitary-adrenal axis suppression, which may cause
loss of appetite, lethargy, fatigue, nausea, weight loss, skin thin-
ning, and headache. In a study by Binder et al. [7], among 20
patients taking oral steroids, two reported mild dyspepsia that
improved when the steroid dosage was reduced. Given these
potential adverse effects, the use of oral steroids as a first-line
treatment option for frozen shoulders requires careful clinical
consideration.

6. Is oral non-steroidal anti-inflammatory drug treatment (I)
effective in improving pain and ROM (O) in patients with frozen
shoulder (P) compared to the control group (C)?

Recommendation

Oral non-steroidal anti-inflammatory drug (NSAID) should be per-
formed based on the clinician’s judgment in patients with primary
frozen shoulder, owing to insufficient evidence regarding its effec-
tiveness (Evidence level: very low, Recommendation grade: I).

NSAIDs are commonly used as first-line pharmacological treat-
ment for frozen shoulders. A meta-analysis was not conducted,
and the evidence level was assessed through a narrative review.
A study comparing celecoxib (100 mg twice daily) and loxo-
profen (60 mg thrice daily) in patients with frozen shoulder
[96] found significant pain reduction in both groups. Over
1-2 weeks, the VAS score for the celecoxib group decreased
from 3.41+0.86 to 2.30+1.02, while in the loxoprofen group,
it decreased from 3.73+0.67 to 2.76+0.96 (p<0.0001). Regard-
ing nocturnal pain, 21 patients in the celecoxib group initially
reported nocturnal pain, of whom 15 (71.4%) experienced
improvement after treatment. In the loxoprofen group, 19 pa-
tients initially had nocturnal pain, with improvement observed
in only 7 (36.8%), suggesting that celecoxib was more effective
(p=0.0281). However, no differences were observed between
the two groups in terms of resting or movement-induced pain.
Regarding shoulder ROM, the celecoxib group improved from
128.4°+46.2° pre-treatment to 143.7°£31.9° post-treatment,



while the loxoprofen group improved from 121.5°+46.0° to
137.4°+35.0° (p<0.0001). External rotation also significantly im-
proved in both groups (p<0.05 and p<0.001, respectively).

In another study comparing oxaprozin (1,200 mg once
daily, n=49) and diclofenac (50 mg thrice daily, n=47) [97],
pain scores at day 15 decreased significantly in both groups
(-5.85+4.62 vs. -5.54+4.41), with no significant difference be-
tween them. Shoulder function (measured by ROM) improved
in the oxaprozin-treated group (p=0.028). Quality of life, as
evaluated using the SF-36 total score, also showed greater im-
provement in the oxaprozin group.

A third study compared a group receiving oral diclofenac (100
mg/day) plus physical therapy with another group that received
diclofenac/physical therapy along with intravenous predniso-
lone for three consecutive days [98]. In the diclofenac plus phys-
ical therapy group, the mean pain score decreased from 7.16 to
4.9 (p<0.001). In the group that also received prednisolone, the
mean pain score decreased from 7.1 to 2.96 (p<0.001).

A single-group study evaluated the long-term outcomes of pa-
tients with adhesive capsulitis who received conservative treat-
ment, including physical therapy and NSAIDs [35]. Among the
54 patients, the follow-up period ranged from 5.5 to 16.0 years,
with a mean of 9.2 years. Statistically significant improvements
were observed in all measured motion directions (elevation, ex-
ternal rotation, and internal rotation) (p<0.0001). However, no
data on pain outcomes were reported.

Based on these findings, oral NSAIDs may be effective in
reducing shoulder pain and improving the ROM in patients
with frozen shoulder. However, owing to insufficient evidence
comparing NSAIDs with other treatments, their superiority and
relative effectiveness remain uncertain. Therefore, the use of
NSAIDs in frozen shoulder management should be determined
based on the clinical judgment of healthcare professionals.

7. Does manual therapy, including ROM exercises (1), improve
pain, ROM, and upper limb function (O) in patients with frozen
shoulder (P) compared to the control group (C)?

Recommendation
Manual therapy including ROM exercises may be considered for
improving upper limb function and shoulder ROM in patients with

primary frozen shoulder (Level of evidence: low, Recommendation
grade: B).

Thirteen RCTs investigated manual therapy, including ROM

Ann Rehabil Med 2025;49(3):113-138

exercises, in adult patients with frozen shoulder [32,99-110]. All
these studies were included in the meta-analysis.

Among the 13 included studies, only 2 [103,105] applied manu-
al therapy with ROM exercises alone, while the other 11 included
additional physical therapy or self-exercise interventions in the ex-
perimental group [32,99-102,104,106-110]. Compared to the con-
trol group, manual therapy, including ROM exercises, significantly
improved upper limb function in the short-term (2-6 weeks; SMD,
-1.09; 95% CI, -1.71 to -0.47; I’=87%). Shoulder ROM also showed
statistically significant improvements in all directions, except for
internal rotation (Supplementary Material S3).

Based on these findings, manual therapy, including ROM ex-
ercises, was associated with significant improvements in upper
limb function and shoulder ROM in patients with frozen shoul-
der. Therefore, manual therapy with ROM exercises is recom-
mended in the treatment plan for a frozen shoulder.

8. Does self-stretching of the shoulder (I) improve pain, ROM,
and upper limb function (O) in patients with frozen shoulder (P)
compared to the control group (C)?

Recommendation

Self-stretching may be considered as an adjunctive management for
primary frozen shouldery, if appropriate exercise prescription and
patient adherence are ensured (Recommendation grade: expert
consensus).

Seven RCTs that investigated the effects of stretching exercis-
es in patients with frozen shoulder were identified. Among
them, 6 studies [111-116] used proprioceptive neuromuscular
facilitation techniques, and one [117] used continuous passive
motion devices as an intervention tool. As all 7 studies required
either an interventionist or a device, they did not focus solely on
self-stretching exercises. Therefore, no study met the inclusion
criteria for the meta-analysis of self-stretching alone.

However, a study by Russell et al. [32] in 2014 compared two
groups of patients with frozen shoulders who either received
booklet-based self-exercise education twice a week for 6 weeks
or performed self-stretching exercises alongside exercise edu-
cation. The exercise education group showed better recovery
of upper limb function and ROM than self-exercise group. Ad-
ditionally, Tanaka et al. [109] studied 475 patients with frozen
shoulder and found that while the frequency of hospital-based
physical therapy did not affect recovery outcomes, patients who
performed daily self-stretching exercises had significantly im-
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proved ROM and shorter recovery times.

Based on these findings, no direct evidence has confirmed
that self-stretching alone is superior to control interventions in
terms of pain relief, upper limb function, or shoulder ROM im-
provement. However, if self-stretching is implemented, proper
exercise education should be provided to patients, and adher-
ence must be ensured to achieve the desired clinical benefits.

9. Does strength exercise (I) in patients with frozen shoulder (P)
show differences in pain, shoulder ROM, and upper limb function
(O) compared to the control group (C)?

Recommendation

Shoulder strengthening exercises may improve pain and functional
recovery in patients with primary frozen shoulder. However, owing
to the insufficient number of studies, the decision to implement
strengthening exercises should be based on the clinical judgment of
healthcare professionals (Evidence level: very low, Recommenda-
tion grade: I).

Two RCTs on the effectiveness of shoulder strengthening ex-
ercises in adult patients with frozen shoulders were selected
[116,118]. The first study compared a group that performed
rotator cuff strengthening exercises, joint exercises, and TENS
with a group that performed only joint exercises and TENS.
The results showed differences in pain, upper limb function,
and shoulder ROM after four weeks [118]. The second study
compared a group performing isometric exercises with elastic
resistance bands and isotonic exercises using dumbbells with
another group performing neuromuscular exercises using exer-
cise equipment. This study assessed the differences in pain and
shoulder ROM after 8 weeks [116]. A meta-analysis showed that
the MD in pain levels (VAS) for shoulder strengthening exercis-
es was -1.02 (MD, -1.02; 95% CI, -1.58 to -0.46; I’=97%), indi-
cating a statistically significant improvement. However, a high
heterogeneity was observed. Only one study reported results
regarding function, making the meta-analysis infeasible. The
study, assessed by SPADI, showed a significant difference in pre-
and post-intervention scores: control group (pre, 84.33+19.72;
post, 54.29+12.17), and shoulder strengthening group (pre,
87.67+10.23; post, 34.67+6.69) [118]. The meta-analysis did not
reveal any significant differences in shoulder ROM between the
two groups (Supplementary Material S3).

These findings suggest that shoulder strengthening exercis-

es may significantly improve pain and upper limb function in
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patients with a frozen shoulder. However, owing to the limited
number of studies, it was difficult to determine the strengths
and directions of the recommendations. Thus, the decision to
implement these exercises should be based on the preferences
and clinical judgment of the treating healthcare professional.

10. Does intra-articular steroid injection (I) in patients with frozen
shoulder (P) show differences in pain, shoulder ROM, and upper
limb function (O) compared to other non-invasive treatments (C)?

Recommendations

1. Intra-articular steroid injections should be considered to improve
shoulder pain and upper limb function in patients with primary fro-
zen shoulders (Evidence level: low, Recommendation grade: B).

2. A combination of intra-articular steroid injection and physical
therapy should be considered to improve shoulder pain and upper
limb function in patients with a primary frozen shoulder (Evidence
level: low, Recommendation grade: B).

A total of 21 RCTs on intra-articular steroid injections in adult
patients with frozen shoulder were identified [119-139]. Seven-
teen of these studies were eligible for meta-analysis, while 4 were
excluded owing to a lack of extractable data [122,132,135,138].

Among the included studies: Eleven studies evaluated the
effects of intra-articular steroid injections alone [122-127,129,
131,134,136,139]. Nine studies assessed the combination of in-
tra-articular steroid injections and physical therapy [119-121,
123,124,130,133,134,137]. Three studies used intra-articular ste-
roid injections alone and in combination with physical therapy
[123,124,134].

When comparing studies that evaluated intra-articular steroid
injections against other intervention methods, significant short-
and mid-term improvements in pain scores were observed
compared to the control group after injection (2-6 weeks: SMD
-0.49, 95% CI -0.95 to -0.04, I’=86%; 8-16 weeks: SMD -0.55,
95% CI -1.03 to -0.07, I’'=86%). Additionally, intra-articular
steroid injections showed significant short- and mid-term im-
provements in upper limb function compared with the control
group (2-6 weeks: SMD -0.51, 95% CI -0.91 to -0.11, I’=83%;
8-16 weeks: SMD -0.62, 95% CI -1.09 to -0.15, I’=86%). For
ROM, intra-articular steroid injections showed statistically
significant improvements compared with other interventions,
except for external and internal rotations in the long-term (Sup-
plementary Material $3).

Considering the diversity of the interventions in the included



studies, an additional subgroup meta-analysis was conduct-
ed. This additional meta-analysis utilized studies comparing
intra-articular steroid injections combined with simple phys-
iotherapy versus simple physiotherapy alone, incorporating
a total of 9 studies [119-121,123,124,130,133,134,137]. In the
subgroup analysis, patients who received both intra-articular
steroid injections and simple physiotherapy showed statistically
significant improvements in pain and upper limb function com-
pared to those who underwent simple physiotherapy alone at
short- and mid-term follow-ups (pain: 2-6 weeks, SMD -0.54,
95% CI -0.87 to -0.21, I’=0%; pain: 8-16 weeks, SMD -0.54, 95%
CI -0.82 to -0.27, I’=0%; upper limb function: 2-6 weeks, SMD
-0.53, 95% CI -0.82 to -0.24, I’=0%; upper limb function: 8-16
weeks, SMD -0.83, 95% CI -1.36 to -0.30, I'=0%). With regard to
ROM, significant improvements were observed in forward flex-
ion and abduction in the group that received intra-articular ste-
roid injections combined with simple physiotherapy. However,
no significant differences were found between the two groups in
terms of external and internal shoulder rotation (Supplementary
Material S3).

Intra-articular steroid injections provide significant improve-
ments in pain and upper limb function in patients with frozen
shoulders compared with other treatments. Additionally, when
combined with physical therapy, they showed greater benefits
than those with physical therapy alone. Therefore, intraarticular
steroid injections should be considered in the treatment plan for
frozen shoulder.

11. Does image-guided intra-articular steroid injection (P) show
differences in pain, shoulder ROM, and upper limb function (O)
compared to landmark-guided intra-articular steroid injection (C)
in patients with frozen shoulder (P)?

Recommendation

There is insufficient evidence to support the clinical superiority of
ultrasound-guided intra-articular steroid injections in patients with
primary frozen shoulders. However, ultrasound-guided intra-artic-
ular steroid injections should be considered based on the clinician’s
level of expertise (Recommendation grade: expert consensus).

Four RCTs [140-143] compared image-guided and landmark-
guided intra-articular steroid injections in adults with frozen
shoulder. All 4 studies used ultrasound as the imaging guidance
method. In the case of landmark-guided intra-articular steroid
injections, all studies reported that the procedures were per-
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formed by physicians with 5, 7, 15, and 15 years of experience,
respectively.

When comparing ultrasound-guided and landmark-guided
intra-articular steroid injections, no significant differences were
observed in terms of pain relief or upper limb function. Howev-
er, in terms of shoulder ROM, ultrasound-guided intra-articular
steroid injection led to a statistically significant improvement
in external rotation at short-term follow-up (4-8 weeks), with
an average increase of 2.63° compared to the landmark-guided
approach (MD, 2.63; 95% CI, 0.49-4.76; I’=0%) (Supplementary
Material S3).

Cho et al. [140] reported a 100% success rate for the ultra-
sound-guided approach compared with a 71.1% success rate
for the landmark-guided approach. Similarly, Raeissadat et al.
[143] reported success rates of 90% and 76.19% for the ultra-
sound-guided and landmark-guided methods, respectively, sug-
gesting that ultrasound guidance may offer advantages in terms
of accuracy. The success rate of landmark-guided intra-articular
steroid injections has been reported to range from 42% to 93.3%
[144,145].

Although the difference in success rates did not appear to
have a significant impact on the clinical outcomes in this analy-
sis, the effect of these differences on clinical outcomes when the
procedure is performed by less-experienced clinicians remains
unclear. Based on these findings, ultrasound-guided intra-artic-
ular steroid injection did not show a significant difference from
landmark-guided injections in terms of pain relief and upper
limb function recovery in patients with a frozen shoulder. How-
ever, given that all the studies included in this analysis were con-
ducted by experienced physicians, determining the strength and
direction of the recommendation for ultrasound guidance is dif-
ficult. Ultimately, the decision to use ultrasound guidance should
be based on the clinician’s level of expertise and judgment.

12. Does high-dose intra-articular steroid injection (I) show
differences in pain, shoulder ROM, and upper limb function (O)
compared to low-dose intra-articular steroid injection (C) in
patients with frozen shoulder (P)?

Recommendation

There is insufficient evidence regarding the effects of different in-
traarticular steroid doses in patients with primary frozen shoulder.
Therefore, the steroid dosage should be determined based on the
clinician’s clinical judgment (Evidence level: low, Recommendation
grade: I).
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Among the RCTs comparing different doses of intra-articular
steroids, 5 studies [139,146-149] were included in the present
analysis, 4 of which were used for the meta-analysis. The study
by de Jong et al. [146], which compared 40 and 10 mg triamcin-
olone acetonide, was excluded from the meta-analysis because
of the absence of extractable data.

The remaining 4 studies compared 40 and 20 mg of triam-
cinolone acetonide; thus, this analysis was limited to discussing
these two dosages. The meta-analysis failed to detect a signif-
icant difference in pain relief between the two triamcinolone
acetonide doses. However, 40 mg of triamcinolone acetonide re-
sulted in significant improvement in shoulder function at short-
term follow-up (2-6 weeks) (SMD, 0.52; 95% CI, 0.05-0.99;
I’=16%) and also showed statistically significant improvement
in abduction and external rotation ROM at short-term fol-
low-up (2-6 weeks) compared to 20 mg (abduction: MD -11.39,
95% CI -19.10 to -3.67, I’=0%; external rotation: MD -6.75, 95%
CI -10.43 to -3.06, I’=0%). No significant differences were ob-
served at the other time points (Supplementary Material S3).

Regarding adverse effects, Yoon et al. [139] reported facial
flushing in 3 patients receiving 40 mg of triamcinolone and in
one receiving 20 mg. In the study by Kim et al. [148], there was
no significant increase in blood glucose or glycated hemoglobin
levels after injection; however, at the 6-week follow-up, blood
glucose levels were significantly higher in the high-dose steroid
group than in the low-dose group. Lee et al. [149] reported no
adverse effects in either group.

Although not included in the meta-analysis, de Jong et al.
[146] found that 40 mg of triamcinolone was significantly more
effective than 10 mg in terms of pain relief and shoulder ROM,
with 42% of patients in the 40 mg group reporting no functional
limitations at 6 weeks, compared to only 4% in the 10 mg group.

Based on these findings, 40 mg of triamcinolone may provide
greater clinical improvement than 20 mg in patients with frozen
shoulders. However, clinicians should carefully consider the po-
tential adverse effects, their severity and frequency, and the pa-
tient’s medical history when prescribing the appropriate steroid

dose.
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13. In patients with frozen shoulder (P), does performing
hydrodilatation during intra-articular steroid injection (I) lead
to differences in pain relief, ROM, and function (O) compared to
intra-articular steroid injection alone (C)?

Recommendation

Hydrodilatation could be considered in conjunction with intraar-
ticular steroid injections to improve shoulder pain and upper limb
function in patients with primary frozen shoulder (Evidence level:
low, Recommendation grade: B).

Nine studies comparing the therapeutic effects of intra-artic-
ular steroid injection combined with hydrodilatation versus
intra-articular steroid injection alone in adult patients with fro-
zen shoulder were included in the final selection [136,150-157].
Among them, the study by Swaroop et al. [154] was excluded
from the meta-analysis because of the lack of standard deviation
data.

The meta-analysis results showed that hydrodilatation led to
significantly greater improvements in pain relief at the short-
and mid-term follow-ups compared to the control group (2-6
weeks: MD -0.46, 95% CI -0.87 to -0.06, I’=15%; 8-16 weeks:
MD -0.50, 95% CI -0.81 to -0.19, I’=1%). Additionally, improve-
ments in upper limb function were observed in both the short-
and mid-term (SMD, -0.32; 95% CI, -0.57 to -0.06; I’=24%
vs. SMD, -0.48; 95% CI, -0.81 to -0.15; I’=39%). Significant
improvements were also observed in flexion at mid- and long-
term follow-ups and in external rotation at short- and mid-term
follow-ups (Supplementary Material S3).

Both the hydrodilatation and control groups reported mild
adverse effects, such as pain, facial flushing, and transient blood
glucose elevation in patients with diabetes; however, no sig-
nificant differences in adverse events were noted between the
groups. No study has specifically addressed the additional side
effects related to increased fluid volume or the drugs used in hy-
drodilatation.

Despite differences in hydrodilatation protocols and limited
sample sizes across studies, the overall analysis confirmed that
hydrodilatation combined with intra-articular steroid injection
leads to significant improvements in pain relief and upper limb
function compared to intra-articular steroid injection alone in
patients with frozen shoulder. Therefore, hydrodilatation may
be considered an adjunctive treatment when administering
intra-articular steroid injections in patients with a frozen shoul-
der.



14. In patients with frozen shoulder (P), does intra-articular
hyaluronic acid injection (I) lead to differences in pain relief,
ROM, and function (O) compared to other treatments (C)?

Recommendation

Intra-articular steroid injections should be considered before in-
tra-articular hyaluronic acid injections to improve shoulder pain
and upper limb function in patients with primary frozen shoulders.
However, if intra-articular steroid injection is not feasible, hyaluron-
ic acid injection may be considered, based on the judgment of the
clinician (Recommendation grade: expert consensus).

Nine RCTs investigated intra-articular hyaluronic acid injec-
tion in adult patients with frozen shoulder [122,129,158-164].
Among these, six studies were included in the meta-analysis
[122,129,159,162-164], while three were excluded because of the
lack of extractable data [158,160,161]. Six of the included studies
compared hyaluronic acid injections with intra-articular steroid
injections. The results showed that, in terms of pain relief, in-
tra-articular steroid injections were significantly more effective
than hyaluronic acid injections in the short-term (2-6 weeks;
MD, +1.67; 95% CI, 0.16-3.19; p=0.03; ’=94%). However, in
the mid-term (8-16 weeks), there was no significant difference
in pain relief between the two treatments (MD, +0.33; 95%,
CI -0.61 to 1.27; p=0.50; I’=0%). Regarding upper limb func-
tion, intra-articular steroid injection was superior in the short-
term (2-6 weeks; SMD, -0.75; 95% CI, -1.27 to -0.24; p=0.004;
I’=73%), whereas there was no significant difference between
the two treatments in the mid-term (MD, -2.11; 95% CI, -6.33
to 2.12; p=0.33; I’=0%). Additionally, there were no significant
differences between hyaluronic acid and steroid injections in
terms of short- and mid-term ROM improvements in shoulder
flexion, abduction, external rotation, and internal rotation (Sup-
plementary Material S3).

Among the studies excluded from the meta-analysis, one
compared intra-articular hyaluronic acid injection with intra-ar-
ticular NSAID injection (ketorolac) [158], whereas the other
compared hyaluronic acid injection combined with physiother-
apy versus physiotherapy alone [161]. An RCT of 160 patients
with frozen shoulder comparing intra-articular hyaluronic acid
injection with NSAID injection found that both treatments led
to significant improvements in pain and function at 4 weeks. Al-
though the score changes were greater in the NSAID group, the
differences were not statistically significant. Another study com-
paring intra-articular hyaluronic acid injection plus physiother-
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apy with physiotherapy alone found that both groups showed
improvements in pain, function, ROM, and quality of life, with
no significant differences between them.

Overall, while intra-articular hyaluronic acid injection was
less effective than intra-articular steroid injection for short-term
pain relief and functional improvement, it still provided signif-
icant improvements in pain, function, and ROM compared to
baseline. Therefore, in cases where intra-articular steroid injec-
tion is not feasible, hyaluronic acid injection may be considered

as an alternative treatment option for frozen shoulder.

15. In patients with frozen shoulder (P), does a suprascapular
nerve block (I) improve pain, upper limb function, and ROM (O)
compared to other treatments (C)?

Recommendation

Suprascapular nerve block could be considered for pain relief in
patients with primary frozen shoulders (Level of evidence: very low,
Recommendation grade: B).

The analysis included only RCTs that directly compared the
suprascapular nerve block with conservative treatment. Seven
studies were included in the meta-analysis: 6 assessed pain [130,
165-169], and 6 evaluated upper limb function [130,165,167-
170].

Suprascapular nerve block showed significant pain reduc-
tion in both the short-term (2-6 weeks) and midterm (8-16
weeks) compared to conservative treatments (MD, -0.87; 95%
CI, -1.47 to -0.26; I’=77% vs. MD, -0.66; 95% CI, -1.23 to -0.09;
I°=94%). While there was no significant improvement in upper
limb function in the short-term, a significant improvement was
observed in the midterm (MD, -7.05; 95% CI, -11.41 to -2.69;
I°’=91%). Regarding shoulder ROM, the suprascapular nerve
block showed significant improvement in flexion and internal
rotation in the short-term, but did not show significant differ-
ences in abduction, external rotation in the short-term, or any
ROM parameters in the midterm (Supplementary Material S3).

Based on these findings, the suprascapular nerve block pro-
vides pain relief in the short- and midterm compared to conser-
vative treatments in patients with frozen shoulder. Additionally,
a significant improvement in upper limb function was observed
in the mid-term, with partial improvements in the ROM in the
short-term. However, comparisons with intra-articular steroid
injections, the most commonly used treatment for frozen shoul-
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der, were not included in this analysis. Since the suprascapular
nerve block was compared with conservative treatments such
as physiotherapy or saline injections, it should be considered
as a treatment option for pain relief rather than a substitute for

intra-articular steroid injections.

16. In patients with frozen shoulder (P), does MUA (I) improve
pain, ROM, and function (O) compared to other treatments (C)?

Recommendation

MUA for primary frozen shoulder has insufficient clinical evidence
to support its efficacy and carries the risk of complications (e.g.,
fractures and rotator cuff tears). Therefore, intra-articular steroid
injections should be considered before MUA (Recommendation
grade: expert consensus).

MUA is widely used as a treatment option for frozen shoulder,
either alone or in combination with other treatments, such as
intraarticular steroid injections. The 5 included studies varied in
intervention and control groups [31,171-174]. The interventions
included MUA combined with self-exercise [31,171,172], MUA
with intra-articular steroid injection [174], and MUA with
intra-articular steroid injection and physiotherapy [173]. The
control groups also varied and included self-exercise [31], in-
tra-articular steroid injection [174], intra-articular steroid injec-
tion with hydrostatic distension, self-exercise or physiotherapy
[171,172], and physiotherapy alone [173].

All 5 studies assessed pain after the intervention. Three stud-
ies reported no significant differences in postprocedural pain
between the groups [31,171,173]. Kiviméki et al. [31] found no
significant differences in pain at the 3-, 6-, and 12-month fol-
low-ups between the MUA and self-exercise groups, although
both groups showed pain reduction over time. Jacobs et al. [171]
compared MUA with intraarticular steroid injection and hydro-
static distension and reported no significant differences at 16
weeks. Rangan et al. [173] compared MUA with intra-articular
steroid injection and physiotherapy and found no significant
pain differences at 3-, 6-, and 12 months follow-ups. However,
Thomas et al. [174] reported that at 3 months, 80% (n=12) of
patients with MUA had daytime pain improvement compared
to 47% (n=7) in the control group. There was no significant
difference in nighttime pain improvement between the groups.
Quraishi et al. [172] found that at 6 months, the hydrostatic
distension group showed significantly better pain improvement
than the MUA group.
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Three studies reported no significant differences in upper limb
function between the MUA and control groups [31,171,173].
Kivimaki et al. [31] assessed Shoulder Disability Questionnaire
scores at 6 weeks, 3 months, 6 months, and 12 months and
found no significant differences between the groups. Jacobs et
al. [171] measured the Constant-Murley Shoulder Function
Assessment Score (CMS) and found no significant differences
at 16 weeks. Rangan et al. [173] assessed the Oxford Shoulder
Score and Quick Disability of the Arm, Shoulder, and Hand
and reported no significant differences between the groups at 3,
6, and 12 months. However, Thomas et al. [174] reported that
at 1 month, 2 patients with MUA had full functional recovery,
and at 3 months, 47% (n=7) had full recovery compared to 13%
(n=2) in the control group. Quraishi et al. [172] reported that at
6 months, the hydrostatic distension group showed significantly
greater CMS score improvement than the MUA group.

Three studies reported the shoulder ROM. Thomas et al.
[174] found that at 3 months, 40% (n=6) of patients with MUA
showed >90° improvement in shoulder flexion compared with
13.3% (n=2) in the control group. Kivimaki et al. [31] report-
ed a significantly greater improvement in shoulder flexion at
3 months in the MUA group than in the self-exercise group.
However, Quraishi et al. [172] found no significant differences
between the groups in abduction, flexion, external rotation, or
internal rotation at 6 months.

Rangan et al. [173] reported two cases (1%) of serious com-
plications in the MUA group, whereas no serious complications
were observed in the control group. Jacobs et al. [171] reported
no significant adverse events in either group. However, pre-
vious studies have reported severe complications associated
with MUA, including humeral fractures, shoulder dislocation,
hemarthrosis, and rotator cuff tears [175]. Therefore, clinicians
should be aware of these risks, and patient consent is essential.

DISCUSSION

This CPG systematically reviewed the literature and summa-
rized the evidence to provide 2 background questions with
answers, and 16 key questions with recommendations for the
diagnosis and treatment of primary frozen shoulder. Two back-
ground questions identified comorbidities, such as diabetes,
thyroid disorders, and hyperlipidemia, as risk factors for frozen
shoulder. Additionally, although primary frozen shoulder is
typically a self-limiting condition, some patients do not fully
recover, which should be considered in clinical practice. The



guidelines present 16 recommendations based on key questions
that can be practically applied in clinical settings.

Primary frozen shoulder can be diagnosed based on the clini-
cal history and physical examination. However, imaging modal-
ities such as ultrasound or MRI may be used in cases with non-
specific symptoms or when differentiation from other shoulder
pathologies, such as rotator cuff tears, impingement syndrome,
or calcific tendinitis, is required. Although several imaging
findings are characteristic of primary frozen shoulder, their sen-
sitivity and specificity do not surpass those of clinical diagnosis,
making them more suitable as supplementary diagnostic tools
than stand-alone diagnostic tools.

For noninvasive treatments, electrical stimulation therapy can
be used for pain relief, and manual therapy, including ROM ex-
ercises, may be performed to improve upper limb function and
shoulder mobility. However, due to the lack of supporting liter-
ature and small effect sizes, deep heat therapy, oral corticoste-
roids, NSAIDs, self-administered shoulder stretching exercises,
and shoulder strengthening exercises should be implemented at
the discretion of the clinician.

In terms of minimally invasive treatments, intra-articular
steroid injections have demonstrated significant improvements
in pain, upper limb function, and shoulder ROM compared to
control groups. Combining intra-articular steroid injections
with physical therapy or hydrodilatation has shown even greater
clinical benefits, consistent with existing international clini-
cal guidelines [1,10,11]. Although previous studies have not
shown a clear advantage of image-guided injections over land-
mark-guided injections, this may depend on the expertise of the
operator. The dose of triamcinolone (20 mg vs. 40 mg) should
be determined based on clinical judgment. For patients who
cannot undergo intra-articular steroid injections, a suprascapu-
lar nerve block may be considered for pain relief, and intra-ar-
ticular hyaluronic acid injection may be an option for improving
both pain and upper limb function.

However, this CPG has some limitations. First, a multidisci-
plinary approach is lacking. Although rehabilitation specialists,
orthopedic surgeons, radiologists, and methodology experts
contributed to the development of this guideline, non-physi-
cian healthcare professionals, such as physical therapists and
nurses, were not involved. Therefore, the guidelines specifically
target physicians who manage frozen shoulders. Second, frozen
shoulder progresses through three phases (painful, frozen, and
thawed), warranting phase-specific recommendations. Howev-
er, owing to the scarcity of clinical studies stratifying patients
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by disease stage, phase-specific recommendations cannot be
provided. Instead, each recommendation is categorized based
on its primary goal, such as pain relief or functional improve-
ment, allowing clinicians to tailor treatment decisions according
to the individual patient conditions. Additionally, for some key
questions, inconsistent study results or low-quality evidence
precluded a meta-analysis, necessitating a narrative review of
the literature.

CONCLUSION

This is the first CPG for primary frozen shoulder that reflects
the level of evidence from the relevant literature and expert con-
sensus, adhering to a rigorous guideline development method-
ology. The guideline is expected to be widely used by physicians
and other healthcare professionals in primary and tertiary care
settings and provide valuable information for patients and care-

givers.
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