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Background: The best nonsurgical treatment for frozen shoulder is still unclear. Extracorporeal shockwave therapy (ESWT) is an
innovative adjunctive treatment for frozen shoulder, but its effect is still unclear.

Purpose: To evaluate the published literature regarding the potential of ESWT as an adjunctive therapy for frozen shoulder.
Study Design: Systematic review; Level of evidence, 1.

Methods: Searches were conducted in the PubMed, EMBASE, Cochrane Library, China National Knowledge Infrastructure (CNKI), and
VIP Information databases for relevant studies between inception and November 2020. Included were randomized controlled trials
(RCTs) for frozen shoulder that compared ESWT with routine treatments to controls. There were no restrictions on the treatment period,
type of ESWT, or severity of symptoms. At least 1 of the following outcome indices was assessed: visual analog scale (VAS) for pain,
Constant-Murley score (CMS) for shoulder function assessment, or external rotation range of movement (ER ROM). RevMan 5.3
software was used to evaluate the bias and quality of the included studies. For continuous variables, the mean difference (MD) or
standardized MD (SMD) with the 95% CI was extracted. For dichotomous data, event ratios and sample sizes were extracted.

Results: Overall, 20 studies were included. The ESWT used as an adjunct to other interventions had better outcomes compared
with control groups regarding immediate and short-term analgesic effects (immediate: MD, —-1.10 [95% CI, -1.27 to -0.92],
P < .00001; short-term: MD, —-0.72 [95% Cl, —0.94 to -0.50], P < .00001) as well as immediate function (SMD, 1.54 [95% ClI, 1.19 to
1.89], P < .00001], /2 = 0%). There was significant heterogeneity between studies for long-term analgesia (MD, —0.90 [95% Cl,
—1.40 to -0.41], P < .00001, /2 = 89%) and ER ROM (MD, 10.31 [95% Cl, 3.46 to 17.17], P < .003, > = 93%).

Conclusion: ESWT seems to be beneficial to patients with frozen shoulder by alleviating pain and improving function. ESWT could
be used as an adjunct therapy to routine treatments, although the quality of the included RCTs was hampered by significant
heterogeneity regarding long-term analgesia and joint ROM.
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Frozen shoulder is a common musculoskeletal disorder
characterized by pain, limited joint mobility, and dysfunc-
tion,'® with prevalence rates ranging from <1% to 2%.%°
Frozen shoulder is clinically divided into 3 overlapping
phases. The painful freezing phase has a duration of 10 to
36 weeks and is characterized by pain and stiffness around
the shoulder, which may worsen at night. The adhesive
phase is characterized by restricted range of movement
(ROM) with a gradual relief of pain, which occurs at 4 to
12 months. The resolution phase with spontaneous
improvement in the ROM takes 12 to 42 months.” Frozen
shoulder is a self-limited condition, but the recovery may be
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slow and incomplete, which reduces patients’ activities of
daily living and increases their medical burden.®2%

Because of the uncertainty of the efficacy and risk of
surgical treatment, nonsurgical treatments are more
likely chosen by patients.?'” Among them, intra-
articular steroid injection and physical therapy are com-
monly used nonsurgical treatments and have shown some
benefits.?”*° However, because the 3 stages of frozen
shoulder often overlap and the clinical symptoms of
patients are complex, adjuvant therapy is often needed
throughout the course of treatment. Zhang et al*® and
Dias et al” identified that the benefits of steroid injection
were specific to the painful freezing phase and not to the
adhesive phase of frozen shoulder. Physical therapy pro-
vides more obvious benefits in the adhesive phase than in
the painful freezing phase.*°
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In recent years, extracorporeal shockwave therapy
(ESWT) has been increasingly used as an adjunct to other
interventions in some randomized controlled trials (RCTs)
and has shown satisfactory improvement in multiple
aspects.?133% To date, there is no specialized meta-
analysis or systematic review evaluating the effectiveness
of ESWT as an adjunctive therapy in treating frozen shoul-
der. Therefore, the purpose of this study was to perform a
meta-analysis to evaluate the effectiveness of ESWT as
adjunctive therapy for frozen shoulder. We hypothesized
that ESWT would be a positive adjunctive therapy in the
treatment of frozen shoulder.

METHODS
Search Strategy

A comprehensive search utilizing Preferred Reporting
Items for Systematic Reviews and Meta-Analyses guide-
lines was performed via PubMed, EMBASE, Cochrane
Library, China National Knowledge Infrastructure
(CNKI), and VIP Information databases between inception
and November 2020. The medical subject headings/key-
words were “extracorporeal shockwave therapy,” “frozen
shoulder,” “randomized controlled trial,” and “meta-ana-
lysis.” Variations of different terms were used to make a
systematic search. The complete search strategy used in
PubMed is shown in Appendix Table Al. The reference lists
of relevant reviews and registered trials were also reviewed
to ensure completeness of the search.

Inclusion Criteria

The inclusion criteria were as follows: (1) RCTs; (2) patients
who were diagnosed with frozen shoulder and were experi-
encing pain and restricted joint movement; (3) the experi-
mental groups were treated with ESWT plus routine
treatments, the control groups were treated with routine
treatments, and the routine treatments were the same in
both groups; (4) there were no restrictions on the treatment
period, type of ESWT, or severity of symptoms, and the
energy intensity was dependent on the tolerance of the
patient; (5) the languages were limited to Chinese and
English; (6) whether or not to adopt a blinded method was
unlimited; and (7) the authors used at least 1 of the follow-
ing outcome indices: visual analog scale (VAS), Constant-
Murley score (CMS), and external rotation ROM (ER
ROM).
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Exclusion Criteria

The exclusion criteria were as follows: (1) patients experi-
encing the following comorbidities: rotator cuff disease,
fractures, calcifying tendinitis, glenohumeral arthrosis,
myofascial pain syndrome, or other diseases that can cause
shoulder pain and dysfunction; (2) the original data were
not suitable for a meta-analysis, and it was impossible to
obtain usable data by contacting the authors; and (3) dif-
ferent types of ESWT were compared with each other.

Data Extraction

Two reviewers (N.Z., J.G.) independently screened the
titles and abstracts according to the inclusion and exclusion
criteria and thoroughly read the full texts of relevant liter-
ature. Studies that met the predefined criteria were
included. In the case of a disagreement, a third reviewer
(Z.W.) was consulted to assist in the assessment.

Another 2 reviewers (R.L., Y.H.) independently
extracted the following data: first author, publication year,
sample size, intervention details, follow-up (where avail-
able), measurement time, and outcome indices.

Pain intensity was assessed via the VAS (the lower the
score, the better the effectiveness). Shoulder function was
assessed via CMS (the higher the score, the better the func-
tion). The joint ROM was assessed via ER ROM (the higher
the degree, the better the curative effect).

The period of assessment was artificially defined as fol-
lows: immediate, short-term (<3 months), and long-term
(>3 months). The results at multiple follow-up times from
the same study were included in the subgroup analyses by
time point. When 2 studies used the same group of partici-
pants, the 2 studies were included only when different out-
come measures were used.

Bias Assessment and Quality Classification

We evaluated the quality of the included studies using the
Cochrane Collaboration’s tool for assessing risk of bias in
randomized trials,!! using RevMan version 5.3 (Nordic
Cochrane Centre, The Cochrane Collaboration).

Statistical Processing and Assessment
of Heterogeneity

For continuous variables, the mean difference (MD) or
standardized MD (SMD) with the 95% CI was extracted.
For dichotomous data, event ratios and sample sizes were
extracted. Throughout the analyses, a 2-sided test was
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Figure 1. Study flow diagram. ESWT, extracorporeal shockwave therapy; RCT, randomized controlled trial.

used, and P values <.05 were considered to be statistically
significant.

Heterogeneity was evaluated by using the I? statistic and
the Cochran @ statistic with P values.2® The data were
pooled using the random-effects model if significant hetero-
geneity was present (I > 50% or Py < .1); otherwise, a
fixed-effects model was used. In the case of significant het-
erogeneity, subgroup analyses were further conducted to
investigate the potential source of heterogeneity on the
treatment effect size.'’ The statistical software used was
RevMan 5.3 software. A descriptive analysis was performed
if data could not be combined.

RESULTS
Study Selection

Initially, 200 records were identified via the electronic
database search. Of these, we evaluated 121 full texts for
eligibility. Ultimately, 20 RCTs® were included in this
review. The flow diagram of the selection process is shown
in Figure 1.

SReferences 1, 4-6, 8, 9, 12, 20, 24, 25, 29, 31-34, 36-39, 41.

Study Characteristics

The characteristics of the included studies are listed in
Appendix Table A2. Patients in the adhesive phase were
identified in 18 studies,! and patients in the remaining
2 studies®3* were in the overlap of the painful freezing
phase and adhesive phase. Two'® of the included studies
were 3-arm studies, and appropriate data were selected for
the statistical analysis based on the inclusion and exclusion
criteria.

Methodological Quality and the Risk of Bias Within
Studies

The risk of bias graph and the risk of bias summary are
shown in Figure 2. Of the included studies, 187 utilized a
suitable method to minimize bias and were considered to
have a low risk of selection bias, performance bias, detec-
tion bias, attrition bias, reporting bias, and other biases.
One?* of the included studies had a high risk of bias in the
randomization scheme, and one®® of the included studies
had a high risk of other biases.

IReferences 1, 4-6, 9, 12, 20, 24, 25, 29, 31-33, 36-39, 41.
IReferences 1, 4-6, 8, 9, 12, 20, 25, 29, 31-34, 37-39, 41.
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Figure 2. Risk of bias (A) table and (B) summary. a, sodium hyaluronate + triamcinolone acetonide. Within the figure the three time
points were marked as a, b and c, and relate to before treatment, immediately after treatment and 3 months after treatment.

Pain Intensity —-0.97 [95% CI, -1.13 to —0.82], P < .00001, I? = 69%). A

subgroup analysis was performed based on the assessment
Overall, 18 studies” assessed the postintervention effective- time. Compared with routine treatments, both immediate
ness of ESWT plus routine treatments compared with rou- efficacy and short-term efficacy were better. The results
tine treatments in terms of alleviating pain intensity (MD, were significant and had low heterogeneity (immediate:

MD, -1.10 [95% CI, —1.27 to —0.92], P < .00001, I = 40%;
short-term: MD, —0.72 [95% CI, —0.94 to —0.50], P < .00001,
#References 1, 4, 6, 8, 9, 12, 20, 25, 29, 31-34, 36-39, 41. I = 39%). However, in terms of long-term efficacy,
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Experimental Control
i

1.4.1 VAS.immediate

Caietal.a 2018 165 079 40 287 075 40 59%
Chenetal 2014 1.21 091 35 232 063 35 56%
Deng etal. 2019 203 147 31 326 251 31 1.8%
Ding etal. 2013 118 115 65 1984 108 63 54%
Gao etal. 2013 435 161 30 597 2.1 28 20%
Huang etal. 2014 223 128 24 398 2.24 24 18%
Li2018 1.2 092 42 231 064 42 59%
Qinetal. 2013 355 062 23 4384 095 23 47%
Wang XCetal. 2017 282 092 63 315 102 63 59%
Xie elal. 2019 335 15 44 476 1862 43 33%
Yiang X etal 2018 264 097 36 372 138 36 4.0%
Xu etal. 2016 346 16 40 466 302 40 1.7%
Yangetal. 2017 165 106 26 25 142 26 32%
Yang etal. 2019 28 115 20 455 083 20 35%
Yang etal. 2020 1.24 107 25 213 096 25 39%
Subtotal (95% CI) 544 540 58.5%

Heterogeneity: Tau®= 0.04; Chi*= 23.40, df= 14 (P = 0.05); P = 40%

Testfor overall effect Z=12.22 (P < 0.00001)

1.4.2 VAS-short term

Shao etal. a 2020 66 07 27 7 08 26 52%
Shao etal. b 2020 48 08 27 55 06 26 5.2%
Wuetal. 2017 25 08 53 32 12 53 53%
Zhang etal. a 2016 18 05 30 28 03 30 72%
Subtotal (95% CI) 137 135 22.8%

Heterogeneity. Tau®= 0.02; Chi*= 4,92, df= 3 (P=0.18); F= 39%

Test for overall effect Z= 6.46 (P < 0.00001)

1.4.3VAS.longterm

Caietal.b 2019 105 079 40 238 085 40 B1%
Shao etal. ¢ 2020 1.8 05 27 26 11 26 47%
Zhang etal.b 2016 06 03 30 12 01 30 79%
Subtotal (95% CI) 97 96 18.7%
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Figure 3. Forest plot of comparison of visual analog scale (VAS) between extracorporeal shockwave therapy plus routine treat-
ments and routine treatments. Within the figure the three time points were marked as a, b and ¢, and relate to before treatment,
immediately after treatment and 3 months after treatment. IV, Inverse Variance.

although ESWT plus routine treatments was favored in
terms of pain intensity compared with routine treatments,
obvious heterogeneity was found, so reliable conclusions
could not be drawn (MD, —0.90 [95% CI, —1.40 to —0.41],
P < .00001, I? = 89%) (Figure 3).

Shoulder Function

Compared with routine treatments, the effectiveness
of ESWT plus routine treatments on shoulder function
after intervention was assessed in terms of CMS in
4 trials'®2429:36 (SMD, 1.13 [95% CI, 0.76-1.49],
P < .00001, I? = 57%). Strong evidence was detected that
ESWT plus routine treatments was more effective for

improving shoulder function in terms of immediate effi-
cacy, with no heterogeneity (SMD, 1.54 [95% CI, 1.19-
1.89], P < .00001, I? = 0%) (Figure 4). However, we could
not draw reliable conclusions about short- and long-term
efficacy.

Joint Range of Motion

ER ROM was used to reflect the ROM, which was assessed in 4
RCTs.55938 Because of the limited number of studies, ER ROM
was measured immediately after treatment in all included
studies. The pooled result of the included studies showed that
the heterogeneity was high and unacceptable (MD, 10.31 [95%
CI, 3.46-17.17], P < .003, I” = 93%) (Figure 5).
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Experimental Control Std. Mean Difference Std. Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
2.3.1 CMS- immediate
Huang et al. 2014 53.46 8.16 24 4291 6.26 24 156% 1.43[0.79, 2.07) - —
Mo etal. 2017 5239 58 16 413 6.58 20 12.7% 1.74 [0.95, 2.52) & s =
Xuetal 2016 78.52 65.24 40 6875 b4 40 191% 1.53[1.03, 2.03) N
Subtotal (95% Cl) 80 84 47.3% 1.54 [1.19, 1.89] =g
Heterogeneity: Tau®= 0.00; Chi*=0.36, df= 2 (P=0.83); F=0%
Test for overall effect: Z= 8.57 (P < 0.00001)
2.3.3 CMS-short term.
Shao etal. a 2020 578 11 27 514 85 26 17.7% 0.61 [0.06, 1.16) e
Shao etal. b 2020 66.2 11.4 27 574 133 26 17.6% 0.70[0.14,1.26) e -
Subtotal (95% CI) 54 52 354% 0.66 [0.26, 1.05] .
Heterogeneity: Tau®= 0.00; Chi*= 0.05, df=1 (P=0.83); F= 0%
Test for overall effect. Z= 3.28 (P = 0.001)
2.3.4 CMS.long term
Shao etal. ¢ 2020 78.3 149 27 648 139 26 17.3% 0.92[0.35, 1.49) L oo
Subtotal (95% Cl) 27 26 17.3% 0.92[0.35, 1.49] e
Heterogeneity: Not applicable
Test for overall effect. Z= 3.18 (P = 0.001)
Total (95% CI) 161 162 100.0% 1.13[0.76, 1.49] ‘
Heterogeneity: Tau®= 0.12; Chi*= 11.72, df= § (P = 0.04), F= 57% 5 x 5 3 1

Test for overall effect: Z=5.99 (P < 0.00001)
Test for subgroup differences: Chi*=11.31.df= 2 (P = 0.004). F=82.3%
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Figure 4. Forest plot of the comparison of Constant-Murley score (CMS) between extracorporeal shockwave therapy plus routine
treatments and routine treatments. Within the figure the three time points were marked as a, b and c, and relate to before treatment,
immediately after treatment and 3 months after treatment. 1V, Inverse Variance; Std, standardized.

Experimental Control Mean Difference Mean Difference
Study or Subgroup  Mean  SD_Total Mean SD_Total Weight IV, Random, 95% CI IV, Random, 95% Cl
Choietal. 2017 853 114 11 8417 161 10 156% 1.13[10.91,1317) ]
Dengetal 2019 7281 942 31 5394 1076 31 26.0% 18.87[13.84, 23.90] S
Gaoetal 2013 50.32 7.32 30 4661 514 29 283% 3.71[0.49,6.93] ——
Yang et al. 2020 5616 1.32 25 4225 116 25 301% 13.91[13.22,14.60] »
Total (95% CI) 97 95 100.0% 10.31[3.46, 17.17] =
Heterogeneity: Tau®= 40.53; Chi*= 45.32, df= 3 (P < 0.00001); *= 93%

Test for overall effect: Z= 2.95 (P = 0.003)

20 -0 0 10 20
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Figure 5. Forest plot of the comparison of external rotation range of movement (ER ROM) between extracorporeal shockwave
therapy plus routine treatments and routine treatments. 1V, Inverse Variance.

DISCUSSION

This is the first meta-analysis comparing the effectiveness
of ESWT plus routine treatments and routine treatments in
frozen shoulder. We preliminarily found that analgesic
effects (immediate and short-term) and function (immedi-
ate) were better in the groups where ESWT was used as
an adjunct to other interventions (immediate analgesic
effects: MD, -1.10 [95% CI, -1.27 to —0.92], P < .00001,
short-term analgesic effects: MD, —0.72 [95% CI, —0.94 to —
0.50], P < .00001; immediate function: SMD, 1.54 [95% CI,
1.19 to 1.89], P < .00001, I? = 0%). However, for the
improvement of long-term analgesia (MD, —0.90 [95% CI,
—1.40 to —0.41], P < .00001, I? = 89%) and external rotation
of the shoulder joint (MD, 10.31 [95% CI, 3.46 to 17.17],

P < .003, I? = 93%), although there was evidence pointing
to the effectiveness of ESWT plus routine treatments com-
pared with routine treatments, the data were heteroge-
neous, and the conclusions were not reliable. In addition,
because of the limited number of studies and the fact that
data reflecting short-term and long-term improvement in
shoulder function relied on the same RCT,?® we could not
prove that ESWT as an adjuvant therapy better promotes
the improvement of shoulder function.

The pathophysiology of frozen shoulder remains unclear.
Although disagreements exist, cytokine-mediated synovial
inflammation with fibroblastic proliferation is the most rec-
ognized explanation.?? Increased expression levels of
growth factors, cytokines, and matrix metalloproteinases
are found in the patient’s capsular biopsy specimens,
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suggesting that these substances are involved in the
inflammatory and fibrotic cascade of frozen shoulder.”
ESWT refers to a series of acoustic pulses with a certain
energy density transmitted to a specific target area via an
appropriate generator, thus achieving therapeutic effect.2®
First, the energy emitted via shockwaves can reach the
affected area via body fluid and tissue, improve the distri-
bution of local blood flow, promote the activation
of molecular and immunological reactions, stimulate angio-
genesis, promote microcirculation, increase cell oxygen car-
rying, produce anti-inflammatory effects, and alleviate
pain.!®*15 Second, ESWT can upregulate nitric oxide
levels, promote the ingrowth of endothelial nitric oxide
synthase activity, and downregulate nuclear factor kappa
B expression.?! Third, shockwave therapy can produce a
cavitation effect between tissues, cause intertissue release,
promote the separation of adhesion, and release the adhe-
sive tissue.?® Fourth, this method can change the accep-
tance frequency of nociceptors to pain, change the
composition of chemical mediators around nociceptors,
cause changes in free radicals around cells, release sub-
stances that inhibit pain, and inhibit the transmission of
pain information.'® Fifth, local high-intensity shockwaves
can produce superstimulation to nerve endings, reduce
nerve sensitivity, hinder nerve conduction function, and
relieve pain.® Finally, intensification of tissue regenera-
tion, decrease in tissue apoptosis, and effective recruitment
of fibroblasts have been observed in some basic studies.®

Study Limitations

There are some potential limitations that should be
addressed in this study. First, because of the time overlap,
the clinical stages of disease were not completely uniform.
The vast majority were in the adhesive phase, and a small
number were in the overlap of the painful freezing phase
and adhesive phase. Second, because of the limited number
of studies included, we were not able to perform further
subgroup analysis on the results with high heterogeneity,
or the studies included in subgroup analysis were insuffi-
cient, resulting in incomplete conclusions. Third, the char-
acteristics of each included population were inevitably
different, which more or less reduced the reliability and
clinical applicability of the results to some extent. Clinical
trials should be standardized in the future so that meta-
analyses will better elaborate subgroups, including stages
of frozen shoulder, main symptoms, comorbidity, and sex.

CONCLUSION

Although the quality level of the included RCTs was lim-
ited, based on this meta-analysis, we can conclude that
ESWT seems to be beneficial to patients with frozen shoul-
der by alleviating pain and improving function. ESWT
could be used as an adjunct therapeutic method to routine
treatments. Considering methodological imperfections,
future multicenter, prospective clinical trials with large
sample sizes, placebo control, successful blinding, and effec-
tive follow-up are needed.
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APPENDIX

TABLE Al
Details of the PubMed Search Strategy

#1

Search “Frozen shoulder’[MeSH]

#2

#3
#4

#5
#6
#7
#8

Search: (((((((CCCC((((((frozen shoulder[Title/Abstract]) OR (Bursitides[Title/Abstract])) OR (Bursitis[Title/Abstract])) OR (Frozen
Shoulders[Title/Abstract])) OR (Shoulder, Frozen[Title/Abstract])) OR (Adhesive Capsulitis of the Shoulder[Title/Abstract])) OR
(Shoulder Adhesive Capsulitis[Title/Abstract])) OR (Adhesive Capsulitides, Shoulder[Title/Abstract])) OR (Adhesive Capsulitis,
Shoulder[Title/Abstract])) OR (Capsulitides, Shoulder Adhesive[Title/Abstract])) OR (Capsulitis, Shoulder Adhesive[Title/
Abstract])) OR (Shoulder Adhesive Capsulitides[Title/Abstract])) OR (Capsulitis[Title/Abstract])) OR (Capsulitides[Title/
Abstract])) OR (Pes Anserine Bursitis[Title/Abstract])) OR (Bursitides, Pes Anserine[Title/Abstract])) OR (Bursitis, Pes
Anserine|[Title/Abstract])) OR (Pes Anserine Bursitides|Title/Abstract])) OR (Adhesive Capsulitis[Title/Abstract])) OR (Adhesive
Capsulitides|Title/Abstract])) OR (Capsulitides, Adhesive[Title/Abstract])) OR (Capsulitis, Adhesive[Title/Abstract])

Search “Extracorporeal Shockwave Therapy”[MeSH]

Search: ((((((((((((Extracorporeal Shockwave Therapies[Title/Abstract]) OR (Shockwave Therapies, Extracorporeal[Title/Abstract]))
OR (Shockwave Therapy, Extracorporeal[Title/Abstract])) OR (Therapy, Extracorporeal Shockwave[Title/Abstract])) OR (Shock
Wave Therapy|[Title/Abstract])) OR (Shock Wave Therapies[Title/Abstract])) OR (Therapy, Shock Wave[Title/Abstract])) OR
(Extracorporeal Shock Wave Therapy[Title/Abstract])) OR (Extracorporeal High-Intensity Focused Ultrasound Therapy|[Title/
Abstract])) OR (Extracorporeal High Intensity Focused Ultrasound Therapy[Title/Abstract])) OR (HIFU Therapy|[Title/Abstract]))
OR (HIFU Therapies|Title/Abstract])) OR (Therapy, HIFU|[Title/Abstract])) OR (High-Intensity Focused Ultrasound
Therapy(Title/Abstract])) OR (High Intensity Focused Ultrasound Therapy|Title/Abstract])

Search (randomized controlled trial[Publication Type]OR randomized|[Title/Abstract] OR placebo[Title/Abstract])

#1 OR #2
#3 OR #4
#5 AND #6 AND #7
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TABLE A2
Basic Features of the Included Studies®
Sample
Size
Lead Author (ESWT/ Intervention Measurement
(Year) Control) ESWT Group Control Group Time Follow-up Time Outcomes
Cai (2019)! 40/40 ESWT + pain point injection + Pain point injection 2 wk 3 mo Before VAS
intra-articular injection® + + intra-articular treatment
manual therapy injection® + and 3 mo
manual therapy after
treatment
Chen (2014)*  35/35 ESWT (1500 shockwaves, 10 Hz, Manual therapy Once every 6 d for NR Before and after VAS
1.5 bar) + manual therapy 20d treatment
Choi (2017)°  11/10 ESWT (800 impulses, 5 Hz, Kinesio taping Twice a wk for NR Before and after ER ROM
0.129 mJ/mm?) + kinesio 4 wk treatment
taping
Deng (2019)° 31/31 ESWT (2000 waves, 8 Hz, Ultra-short-wave Once every 6 d for NR Before and after VAS, ER
1.0 bar) + ultra-short-wave therapy + joint 30d treatment ROM
therapy + joint loosening loosening
Ding (2013)®  65/63 ESWT (2000 shockwaves, Massage 3x/wk (10x total) NR Before and after VAS
4.5 J) + massage treatment
Gao (2013)° 30/29 ESWT (600-2000 shocks, Routine Once a wk for NR Before and after VAS, ER
12-15 Hz, 1.6-2.5 bar) + rehabilitation 3 wk treatment ROM
routine rehabilitation therapy  therapy
Huang 24/24 ESWT (1000 impulses, Routine Once a wk for NR Before and after VAS,
(2014)'2 0.18-0.25 mJ/mm?) + routine rehabilitation 3 wk treatment CMS
rehabilitation therapy therapy
Li (2018)%° 42/42  ESWT (1500 shockwaves, 10 Hz, Manual therapy Once every 6 d NR Before and after VAS
5 bar) + manual therapy (2x total) treatment
Mo (2017)%* 16/20 ESWT (2500-3500 waves, Warming Once every 5 d for NR Before and after CMS
10-15 Hz, 1.5-2.8 bar) + acupuncture 25d treatment
warming
Qin (2013)%®  23/23 ESWT (1500-2000 shocks, Routine Once every 6-7 d NR Before and after VAS
6.5-11.0 kV) + routine rehabilitation for 1 mo treatment
rehabilitation therapy therapy
Shao 27/26  ESWT (1200 shocks, Oral corticosteroid Once a wk for NR Before VAS,
(2020)%° 0.25 mJ/mm?) + oral + 6 wk treatment CMS
corticosteroid + transcutaneous and 2, 6, and
transcutaneous electrical electrical nerve 12 wk after
nerve stimulation stimulation treatment
Wang 63/63 ESWT (2000 waves, Intra-articular Once every 2 wk NR Before and after VAS
(2017)32 0.16 mJ/mm?) + intra- injection® + for 8 wk treatment
articular injection® + manual manual therapy
therapy
Wang 36/36  ESWT (2000-2500 waves, Acupuncture 3x/wk for 2 wk NR Before and after VAS
(2018)%1 1.8-2.6 bar, 8-12 Hz) + treatment
acupuncture
Wu (2017)%3 53/53 ESWT (2000 shocks, Intra-articular Once a wk for 6 wk Before VAS
0.16-2 mJ/mm?) + intra- injection 3 wk treatment
articular injection and 6 wk
after
treatment
Xie (2019)3* 43/44 ESWT (2000 shockwaves, Manual therapy Once every 5 d for NR Before and after VAS
8 Hz) + manual therapy 20d treatment
Xu (2016)%8 40/40 ESWT (1000 shockwaves, 10 Hz, Manual therapy Once a wk (20 NR Before and after VAS,
0.18-0.25 mJ/mm?) + manual d total) treatment CMS
therapy
Yang 26/26  ESWT (1000-1500 shocks, Routine Once every 5 d NR Before and after VAS
(2017)%7 50-60 Hz) + routine rehabilitation (3x total) treatment
rehabilitation therapy therapy

(continued)
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Table A2 (continued)

Sample
Size
Lead Author (ESWT/ Intervention Measurement
(Year) Control) ESWT Group Control Group Time Follow-up Time Outcomes
Yang 25/25  ESWT (1500-2000 shockwaves, Massage Once every 5-7d NR Before and after VAS, ER
(2020)%® 2.5-3.5 bar, 6 Hz) + massage (2-3x total treatment ROM
Yang 20/20 ESWT (2000 waves, 1.5 bar, Traditional Chinese Once every 6 d for NR Before and after VAS
(2019)%° 5 Hz) + traditional Chinese medicine 4 wk treatment
medicine (fumigation) fumigation
Zhang 30/30 ESWT (200-300 waves, Pain point injection For 4 wk 6 mo Before VAS
(2016)*! 2.5 bar) + pain point injection treatment
and 1 and 6
mo after
treatment

“CMS, Constant-Murley shoulder function assessment score; ER ROM, external rotation range of movement; ESWT, extracorporeal
shockwave therapy; NR, not reported; VAS, visual analog scale.

bCompound betamethasone injection + mecobalamin + lidocaine + normal saline.

“Sodium hyaluronate + triamcinolone acetonide.
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