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Abstract 
Objectives: To evaluate the efficacy of pharmacological interventions for treating early-stage, pain predominant, adhesive capsulitis, also known 
as frozen shoulder.
Methods: We performed a systematic review in accordance with Preferred Reporting Items for Systematic reviews and Meta-Analyses 
(PRISMA) guidelines. Searches were conducted on MEDLINE, EMBASE and Cochrane Central Register of Controlled Trials on 24 February 
2022. Outcomes were shoulder pain, shoulder function and range of movement. Synthesis involved both qualitative analysis for all studies and 
pairwise meta-analyses followed by a network meta-analysis for randomized controlled trials (RCTs).
Results: A total of 3252 articles were found, of which 31 met inclusion criteria, and 22 of these were RCTs. IA injection of CS (8 RCTs, 340 par
ticipants) and IA injection of platelet-rich plasma (PRP) (3 RCTs, 177 participants) showed benefit at 12 weeks compared with physical therapy 
in terms of shoulder pain and function, while oral NSAIDs (2 RCTs, 44 participants) and IA injection of hyaluronate (2 RCTs, 42 participants) did 
not show a benefit. Only IA PRP showed benefit over physical therapy for shoulder range of movement.
Conclusion: These results shows that IA CS and IA PRP injections are beneficial for early-stage frozen shoulder. These findings should be 
appraised with care considering the risk of bias, heterogeneity and inconsistency of the included studies. We believe that research focused on 
early interventions for frozen shoulder could improve patient outcomes and lead to cost-savings derived from avoiding long-term disability. 
Further well-designed studies comparing with standardized physical therapy or placebo are required to improve evidence to guide management.
Keywords: frozen shoulder, adhesive capsulitis, shoulder pain. 

Introduction
Adhesive capsulitis of the shoulder, or frozen shoulder, is a 
debilitating condition characterized by severe pain and pro
gressive shoulder stiffness [1]. It is very common, affecting 

�8.2% of working-age men and 10.1% working-age women 
in the UK [2]. The pain associated with frozen shoulder [3] 
not only restricts the ability to use the upper extremities for 
activities of daily living, but also impairs sleep quality that 

Rheumatology key messages 
� Available evidence suggests that IA CS and platelet-rich plasma injections improve pain and function in early-stage frozen shoulder 

compared with physical therapy alone at 12 weeks post-treatment. 
� Most eligible studies included in this network meta-analysis present considerable risk of bias; therefore, results should be appraised 

with caution. 

Received: 14 September 2023. Accepted: 10 March 2024 
# The Author(s) 2024. Published by Oxford University Press on behalf of the British Society for Rheumatology.   
This is an Open Access article distributed under the terms of the Creative Commons Attribution-NonCommercial License (https://creativecommons.org/licenses/ 
by-nc/4.0/), which permits non-commercial re-use, distribution, and reproduction in any medium, provided the original work is properly cited. For commercial 
re-use, please contact journals.permissions@oup.com 

Rheumatology, 2024, 63, 3221–3233 
https://doi.org/10.1093/rheumatology/keae176 
Advance access publication 27 March 2024 
Systematic Review and Meta Analysis 

Rheumatology

https://orcid.org/0000-0003-2178-5161


can lead to depression and anxiety [3]. This in turn results in 
significant impact on quality of life [4], with loss of indepen
dence and altered sense of self [5].

Primary, or idiopathic, frozen shoulder develops in the ab
sence of an identifiable systemic condition or local injury [6]. 
Secondary frozen shoulder can occur because of prolonged 
immobilization, surgery, acute trauma, supraspinatus tendon 
impingement or rotator cuff pathology [7], and can also be 
associated with systemic conditions, such as RA, cerebrovas
cular disease and diabetes. Prevalence of adhesive capsulitis is 
higher in individuals with diabetes and is also less responsive 
to treatment in these patients [8].

Frozen shoulder typically evolves through three overlap
ping stages [9]. During the initial ‘freezing’ stage, pain is the 
predominant symptom, and this tends to last from 3 to 
9 months. This is followed by a ‘frozen’ stage, in which pain 
decreases but there is increasing stiffness. During this phase, 
fibrosis of the shoulder capsule restricts range of motion, es
pecially external rotation, and this typically lasts between 4 
and 12 months. Finally, during the ‘thawing’ stage there is 
gradual recovery of range of motion, usually over 12– 
48 months. Although most affected individuals regain near 
full mobility and strength, up to 45% of patients will have 
persistent symptoms after 3 years [10, 11].

The precise pathophysiology of frozen shoulder is not fully 
understood, and multiple treatment modalities have been pro
posed. These include a range of pharmacological, physical and 
surgical interventions [12]. Previous systematic reviews have 
evaluated and compared the effectiveness of the available ther
apies for frozen shoulder in general. Two Cochrane reviews 
found that oral and injected steroids are associated with im
provement in range of motion and pain, although the benefits 
are not maintained after 6 weeks [13, 14]. Cochrane reviews of 
physiotherapy or US did not find any evidence to support their 
effectiveness [15, 16]. The UK Frozen Shoulder Trial (UK 
FROST) compared outcomes of patients recruited from sec
ondary care following physiotherapy and CS injection, manip
ulation under anaesthesia and CS injection or arthroscopic 
release and CS injection [17]. None of these treatments 
achieved the threshold for improvement at 12 months in a pa
tient outcome measure (Oxford Shoulder Score).

To our knowledge there are no previous systematic reviews 
focusing on treatments for early-stage frozen shoulder [18]; 
therefore, the aim of this study is to systematically evaluate 
the effectiveness of pharmacological interventions for treating 
early-stage adhesive capsulitis of the shoulder.

Methods
Protocol and registration
We performed a systematic review and network meta- 
analysis. The protocol was prospectively registered on 
PROSPERO (CRD42022322343). We followed the guide
lines outlined in the Cochrane Handbook for Systematic 
Reviews of Interventions and adhered to the Preferred 
Reporting Items for Systematic Reviews and Meta-Analyses 
(PRISMA) Statement for Network Meta-Analyses [19].

Information sources and search
We searched three databases: MEDLINE, EMBASE and 
Cochrane Central Register of Controlled Trials, from 
inception to the 24 February 2022. A systematic search strat
egy was developed in association with a senior librarian 

(Supplementary Appendix 1, available at Rheumatology on
line). No filters or limitations were applied in terms of publi
cation date or language of the manuscript. Narrative and 
systematic reviews were excluded although they were identi
fied and used as a source of potential studies through their 
reference lists.

Eligibility criteria
We included randomized controlled trials (RCTs), cohort, 
case–control and case series, evaluating the effectiveness of 
pharmacological interventions in early-stage frozen shoulder. 
We included studies in which participants were diagnosed with 
this condition based on clinical assessment. Studies focusing on 
other shoulder conditions, or frozen shoulder secondary to 
stablished shoulder pathology, were excluded. We defined 
early-stage as the initial pain-predominant inflammatory phase 
and only selected studies that focused on this group. Where 
this information was not reported, we used a median duration 
of symptoms of <6 months as a proxy measure. We included 
all pharmacological interventions, regardless of dose, route of 
administration or duration. We excluded invasive treatments 
for frozen shoulder, including surgery, joint capsule distension 
and forced manipulation under anaesthetic.

Study selection
We exported all identified studies to the EndNote 20 refer
ence management software (Clarivate Analytics, 
Philadelphia, USA) for collating searches and removing dupli
cate entries. Subsequently, the Rayyan QCRI software (Qatar 
Computing Research Institute, Ar-Rayyan, Qatar) was 
employed for a two-stage screening process to assess the eligi
bility. This involved title and abstract screening, followed by 
full-text screening, which were conducted by two authors (J. 
E.B. and G.P.). Any discrepancies were resolved by a third se
nior author (J.N.).

Data collection
We developed a data gathering pro-forma including patient 
demographics, comorbidities, stage of the disease and/or du
ration of symptoms, characteristics of treatments provided 
and outcomes. Data were collected by two independent 
reviewers (S.A. and M.N.), and extracted to a Microsoft 
Excel spreadsheet, which was subsequently reviewed by a 
third reviewer (J.E.B.) for any discrepancies.

Outcomes and definitions
The primary outcome of this study was shoulder pain at 
6 weeks, 12 weeks and 6 months post-treatment. Where mul
tiple pain measurement methods were employed within the 
same study, we prioritized the inclusion of data obtained us
ing the visual analogue scale. The secondary outcomes 
assessed in this study were shoulder function and shoulder 
range of movement.

We used ‘physical therapy’ as an umbrella term for any su
pervised or unsupervised physiotherapy intervention. Where 
any of these treatments were administered alongside a phar
macological therapy, we categorized them within the 
‘pharmacological therapy’ group rather than the physical 
therapy group. We employed the term ‘placebo’ to refer to 
any group that underwent no treatment, or received placebo 
tablet or injection only.
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Data analysis
A formal risk of bias assessment was performed by two 
authors (S.A. and M.N.) using the Cochrane Risk of Bias 
Tool for Randomised Controlled Trials (RoB2) and the 
National Institute of Health Quality Assessment Tool for 
Observational Cohort and Cross-Sectional Studies.

We synthesized evidence qualitatively and quantitively. 
Only RCTs that reported results by providing exact mean 
and S.D. values were included in the quantitative synthesis us
ing standardized mean differences. Studies that only reported 
mean change from baseline were not included in the meta- 
analysis and were included in qualitative synthesis instead. 
Additionally, studies that reported median and interquartile 
ranges were also included in the qualitative synthesis as there 
was insufficient evidence to suggest adherence to a normal 
distribution. Studies that combined two or more pharmaco
logical therapies within the same arm were only included in 
the qualitative synthesis.

We conducted pairwise meta-analyses using the netmeta 
package in R software (Version 4.30, The R Foundation for 
Statistical Computing, Vienna, Austria) using standardized 
mean difference. We assessed heterogeneity using the I2 statis
tic and Cochran’s Q test. We defined 0% to indicate no het
erogeneity, 25% as low heterogeneity, 50% as moderate 
heterogeneity and 75% as high heterogeneity for the I2 val
ues. The netmeta package in R and the nvmenta package in 
Stata (Version 18.0, StataCorp) were used for network meta- 
analyses. The most frequent approach with random effects 
model was used to estimate treatment effects, and adjusted 
standard errors were employed for studies with multiple 
treatment arms. To further evaluate the ranking of the differ
ent pharmacological interventions, a netrank analysis was 
conducted using the P-score approach. The P-score represents 
the probability of each treatment being ranked as the 
best, with higher scores indicating a higher likelihood of 
superiority.

Results
A total of 3252 articles were retrieved from our systematic 
search strategy; 1750 were obtained from EMBASE, 1023 
from MEDLINE and 479 from Cochrane Central. De- 
duplication resulted in a 2179 publications, of which 31 met 
the pre-specified inclusion criteria (Fig. 1). The definitive list 
of included manuscripts comprised articles published be
tween 1986 and 2021. Out of these, 22 were RCTs, while the 
remainder were non-randomized studies. All the included 
articles were published in English (Table 1).

IA CS injection vs physical therapy and/or placebo
Van der Windt et al. [20] (n¼109 participants) found im
proved outcomes with CS injections compared with physical 
therapy at 7 weeks, although the differences diminished after 
13 weeks. Ryans et al. [21] (n¼78 participants) reported bet
ter functional and pain outcomes for CS injections compared 
with no injections at 6 weeks, with sustained improvements 
observed at 16 weeks. Bal et al. [22] (n¼ 80 participants) 
showed significant improvements in passive abduction and 
function scores favouring the CS injection group at 2 weeks, 
but no significant differences at 16 weeks. Yoon et al. [23] 
(n¼53 participants) reported that IA CS injections were 
comparable to placebo. Kothari et al. [24] (n¼180 partici
pants) found that CS treatment resulted in significant 

improvements compared with US therapy in range of motion, 
pain and disability at 12 weeks. Anjum et al. [25] (n¼52 par
ticipants) reported significant improvements in range of mo
tion and shoulder disability scores with CS injections 
compared with physical therapy at 6 weeks and 3 months. 
Khan et al. [26] (n¼80 participants) found CS treatment to 
be superior to physical therapy alone in function at 6 weeks, 
but no differences were observed after stratifying by disease 
duration. Oh et al. [27] (n¼60 participants) showed that CS 
with hyaluronate injections led to significantly greater 
improvements in function, pain and range of motion com
pared with saline or hyaluronate alone.

IA platelet-rich plasma injection vs physical therapy 
and/or placebo
Kothari et al. [24] (n¼180 participants) reported that treat
ment with platelet-rich plasma (PRP) resulted in improve
ment in active and passive range of motion, pain and 
function compared with US therapy at both 6 and 12 weeks. 
Thu et al. [28] (n¼61 participants) found that both PRP and 
physical therapy groups demonstrated improvement in pain, 
functional scores and range of movement, although there 
were no significant differences between the two groups. 
Karabaş et al. [29] (n¼ 40 participants) found significant dif
ferences in pain, function and range of movement scores at 
all time points after treatment compared with baseline in 
both the PRP and physical therapy groups. €Unl€u et al. [30] 
(n¼ 32 participants) reported that both PRP and the group 
who had saline IA injections showed improvement in 
function and range of movement, which were better in the 
PRP group.

CS vs platelet-rich plasma IA injection
Kothari et al. [24] (n¼180 participants) in their RCT, found 
that at 12 weeks PRP treatment led to improvements in active 
and passive range of motion, pain and function compared 
with CS therapy. Barman et al. [31] (n¼55 participants) in 
their prospective cohort study reported that a single dose of 
PRP injection was more effective than CS injection for im
proving pain, function and shoulder range of movement at 
12 weeks. Shahzad et al. [32] (n¼202 participants) in their 
RCT found that IA PRP injection resulted in greater improve
ments in range of shoulder motion compared with IA 
CS injection.

IA CS injection vs oral NSAID therapy
Arslan and Çeliker [33] (n¼ 20 participants) found that both 
the CS injection and oral NSAID groups demonstrated signif
icant improvement at 12 weeks compared with baseline. 
However, no significant difference was observed between the 
two groups. Ranalletta et al. [34] (n¼69 participants), 
reported that patients treated with CS injections experienced 
more rapid pain relief during the first 8 weeks compared with 
those receiving oral NSAIDs. However, no significant differ
ence in pain was noted at 12 weeks. Both groups showed 
improvements in shoulder function and motion throughout 
the study, with no significant differences throughout the 
study between these groups.

Oral CS vs physical therapy
In an RCT by Binder et al. [35] (n¼40 participants), the oral 
CS group experienced a more rapid improvement in night 
pain. However, there were no significant differences between 
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the groups in terms of pain on movement, pain at rest and re
covery in the range of movement. At 6 months, both groups 
still exhibited a marked restriction in range compared with 
controls who underwent a home exercise program [36].

High- vs low-dose IA CS injection
Limited evidence from studies comparing high- and low-dose 
IA CS injection therapy for the treatment of adhesive capsuli
tis of the shoulder suggests that there is likely no significant 
difference [23, 36]. In the study by Lee et al. [37] (n¼29 par
ticipants), both groups showed improvements in pain, func
tion and shoulder range of motion compared with baseline, 
with the 40 mg triamcinolone injection resulting in better 
functional outcomes compared with 20 mg triamcinolone.

Subscapular nerve block vs IA CS injection
The RCT by Verma et al. [38] (n¼ 70 participants) found 
that both groups showed significant improvement in pain, 
function and passive shoulder range of movement at various 
follow-up time points compared with baseline. However, no 
significant differences were observed between the two 
groups. In the study by Jain et al. [39] (n¼100 participants), 
both treatment groups demonstrated significant improvement 
in pain, range of movement and function at 12 weeks, al
though the CS-only group had greater benefit in terms of 
pain and range of motion.

Hyaluronate IA injection vs physical therapy and 
hyaluronate and tramadol
In the RCT by Hsieh et al. [40] (n¼63 participants), both 
the hyaluronate therapy group and the physical therapy 
group showed improvements in pain, disability and quality of 
life. However, no significant differences were found between 
the two groups at 12 weeks. Kim et al. [41] (n¼ 30 partici
pants) found that both the hyaluronate therapy group and 
the hyaluronate with tramadol group demonstrated an im
provement in pain, passive range of shoulder movement and 
function scores.

S.c. adalimumab injection vs IA CS injection
In the RCT by Schydlowsky et al. [42] (n¼30 participants), 
the authors compared the effects of systemic s.c. adalimumab 
injections with IA CS injections. The study found no im
provement in frozen shoulder symptoms in patients treated 
with s.c. adalimumab injection, while there was a significant 
benefit in the group that received 40 mg IA methylpredniso
lone injection for range of movement and func
tional outcomes.

S.c. injection therapy vs oral NSAID with muscle 
relaxant therapy
In a prospective cohort study by Abu-Zaid et al. [43] 
(n¼ 100 participants), patients undergoing s.c. dextrose 
injections for adhesive capsulitis of the shoulder experienced 
faster pain relief and greater functional improvement com
pared with patients receiving oral NSAIDs and muscle 

Figure 1. Modified Preferred Reporting Items for Systematic reviews and Meta-Analyses (PRISMA) flowchart: illustrating the study selection process 
and inclusion criteria for the systematic review 
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relaxants. Both treatment groups showed improvement after 
3 and 6 months, although the perineural injection therapy 
group exhibited superior pain relief and functional 
improvement.

Single-arm studies
Shah et al. [44] administered IA methylprednisolone injec
tions, resulting in decreased pain and improved abduction 
and external rotation. Song et al. [45] reported that US- 
guided CS injections resulted in significant pain relief and im
provement in range of motion. Canbulat et al. [46] reported 
that combined glucocorticoid therapy, pregabalin and home 
exercise resulted in significant improvements in function 
scores and range of motion. Lamplot et al. [47] treated 
patients with IA injections and supervised physical therapy, 
resulting in improved function scores. Talay Çalış et al. [48] 
used PRP therapy, showing significant improvements in pain, 
function and range of motion. Atici et al. [49] evaluated high- 
dose prednisolone, which led to rapid recovery of shoulder 
motion and improved function scores.

Network meta-analysis
Shoulder pain
Due to variability in timelines for assessing outcomes, we 
only included data from RCTs at 12 weeks post-treatment as 
this was the most common assessment point. We included 9 
RCTs with a total of 11 pairwise comparisons involving 5 
treatments: physical therapy, IA CS injection, IA PPR, oral 
NSAIDs and IA hyaluronate (Figs 2 and 3).

Compared with the reference treatment of physical ther
apy, IA CS [8 RCTs, 340 participants; standardized mean dif
ference (SMD)¼ –0.732 95% CI (–1.166; –0.3), P¼ 0.0009] 
and IA PRP [3 RCTs, 177 participants; SMD¼−1.577, 95% 
CI (–2.06; –1.093), P<0.0001] showed a reduction in shoul
der pain at 12 weeks. Conversely, there was no difference 

between IA hyaluronate [2 RCTs, 48 participants; 
SMD¼0.291, 95% CI (–0.479; 1.06), P¼0.459], oral 
NSAIDs [2 RCTs, 44 participants; SMD¼−0.566, 95% CI 
(–1.319; 0.186), P¼0.14] and physical therapy (Fig. 4).

There was a moderate level of heterogeneity among the in
cluded studies; tau-squared value of 0.09 (tau¼0.3) and an 
I2 value of 57.5%. The tests of heterogeneity within designs 
and inconsistency between designs were statistically signifi
cant (P<0.05).

According to the netrank analysis, IA PRP obtained the 
highest P-score of 0.9989, indicating the highest probability 
of being the most effective treatment for pain reduction at 
12 weeks. Following IA PRP, IA CS exhibited a P-score of 
0.673, suggesting a substantial likelihood of being ranked 
second. Oral NSAIDs ranked third (P-score 0.543), physical 
therapy fourth (P-score 0.21) and IA hyaluronate last 
(P-score 0.075).

Shoulder function
Network meta-analysis included 8 RCTs, resulting in a total 
of 10 pairwise comparisons involving 5 treatments: physical 
therapy, IA CS, IA PRP, oral NSAIDs and IA hyaluronate. 
The analysis revealed a significant difference in treatment 
effects between IA CS and physical therapy [7 RCTs, 330 
participants; SMD¼ –0.994, 95% CI (–1.432; –0.558), 
P< 0.0001] and IA PRP and physical therapy [3 RCTs, 177 
participants; SMD¼ –1.696, 95% CI (–2.184; –1.208), 
P< 0.0001]. However, there was no difference between IA 
hyaluronate [2 RCTs, 48 participants; SMD¼0.205, 95% 
CI (–0.559; 0.969), P¼0.599] and oral NSAIDs [1 RCTs, 34 
participants; SMD¼ –0.782, 95% CI (–1.65; 0.086), 
P¼ 0.078]. IA PRP had the highest P-score (0.995), followed 
by IA CS (0.677), oral NSAIDs (0.556), physical therapy 
(0.185) and IA hyaluronate (0.088).

Figure 2. Risk of bias assessment for randomized controlled trials included in network meta-analysis 
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Range of shoulder movement—external rotation
Network meta-analysis included six RCTs, resulting in a to
tal of eight pairwise comparisons involving three treat
ments: physical therapy, IA CS and IA PRP injections. The 
analysis revealed that IA PRP showed a significant difference 
in treatment effects compared with physical therapy [3 RCTs, 
177 participants; SMD¼1.516, 95% CI (0.557; 2.475), 
P¼0.002], while there was no difference between IA CS com
pared with physical therapy [8 RCTs, 340 participants; 
SMD¼0.445, 95% CI (–0.509; 1.398), P¼ 0.361]. In terms 
of treatment rankings based on the P-score, IA PRP had the 
highest P-score (0.989), followed by IA CS (0.421) and physi
cal therapy (0.091).

Discussion
Frozen shoulder is a debilitating condition, significantly 
impacting physical health and quality of life. Treating during 
the initial pain-predominant phase could potentially prevent 
progression, relieve pain and restore function, as well as avoid 
the necessity for invasive therapies for late-stage disease.

Whilst previous systematic reviews have reviewed and 
summarized the evidence regarding therapeutic modalities for 
treating frozen shoulder [18], to our knowledge this review is 
the first to focus on early-stage disease. We achieved this by 
excluding studies that recruited patients in later stages or 
those requiring surgical interventions.

Despite considerable study heterogeneity, we were able to 
build a network meta-analysis of eligible RCTs, but only at 
12 weeks post-treatment. Both IA CS and PRP showed a ben
eficial effect regarding pain compared with physical therapy 
as a baseline treatment, with oral NSAIDs and IA hyaluro
nate not proving significant benefit. There was a similar effect 
for functional shoulder scores. IA PRP but not IA CS showed 
an improvement in range of shoulder motion compared with 
physical therapy.

The majority of the eligible studies presented considerable 
risk of bias (Table 1 and Fig. 2). This was also confirmed by 
our network meta-analysis which demonstrated within-study 
heterogeneity and between-study inconsistency. Furthermore, 
the variability in control groups, encompassing both placebo- 

Figure 3. Network graph illustrating the comparative effectiveness of pharmacological interventions for the treatment of frozen shoulder in reducing pain 
at 12 weeks 

Figure 4. Forest plot presenting the treatment effects of different 
pharmacological interventions for pain reduction at 12 weeks in patients 
with frozen shoulder. The horizontal lines represent the 95% CI for the 
treatment effects, with the centre point indicating the estimated effect 
size [standardized mean difference (SMD)] for each intervention 
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controlled trials and open-label comparison studies like physi
cal therapy, introduces heterogeneity in treatment modalities. 
While this approach mirrors real-world clinical scenarios, it 
may pose challenges in directly comparing the efficacy of dif
ferent interventions. Therefore, the results should be inter
preted with caution and based on the available data, we are 
not able to recommend any of the treatments. Whilst we were 
able to explore the role of oral NSAIDs and IA hyaluronate, 
we were not able to do the same for relatively novel interven
tions, such as adalimumab, due to the limited number of stud
ies available.

We have attempted to provide a comprehensive summary 
of the evidence on the treatment of early-stage frozen shoul
der with a search strategy not limited by date or language of 
publication. Whilst the external validity of our findings is 
limited by the quality of the available evidence, it highlights 
the merits of studying treatments for early-stage disease. It 
was not our intention to explore what is the best approach 
for treating stablished adhesive capsulitis of the shoulder in 
its later stages. Previous systematic reviews have addressed 
this by including all patients with adhesive capsulitis, includ
ing those with long-term disability.

Our study primarily focused on pain improvement at the 
12 weeks post-treatment mark due to the availability of data, 
and we acknowledge the limitation of not having evidence 
for sustained benefits beyond this timeframe. It is also essen
tial to approach our negative conclusions regarding hyaluro
nate and NSAIDs with caution due to the relatively small 
sample sizes compared with steroids and PRP. Furthermore, 
the observation that our network was not closed indicates 
important gaps in the available evidence, emphasizing the ne
cessity for additional research to address these gaps compre
hensively. Further well-designed studies comparing the use of 
IA CS and IA PRP against a defined physical therapy regime 
or placebo would be required to provide definitive evidence 
for the effectiveness for either of these interventions. Ideally 
the trials should incorporate larger sample sizes, with stan
dardized outcome measures and assessment times beyond 
12 weeks post-treatment, ideally 1 year.

At the time of writing, there were 129 projects registered 
in ClinicalTrials.gov for frozen shoulder. Of these, we found 
25 that would be potentially eligible for inclusion in the 
study here presented, once completed. According to their 
registered protocols, these studies are investigating interven
tions included in our review, such as systemic and IA CS, IA 
PRP, hyaluronate, hyaluronidase, NSAIDs, suprascapular 
nerve block or adalimumab. However, they are also looking 
into treatments we were not able to capture such as IA 
ozone, IA collagenase, connective tissue allografts 
and gabapentin.

By shifting attention towards the quality of the evidence 
for interventions for early-stage disease we hope to address 
the burden of the symptoms that patients with frozen shoul
der live with, and the associated impact on quality of life [3– 
5]. Identification of effective treatments during the early 
pain-predominant phase would alleviate symptoms and po
tentially avoid the need for surgical interventions for late- 
stage disease.
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