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Comparison of Extracorporeal Shock Wave Therapy Versus
Injection Therapy for Shoulder Disorders: A Systematic
Review and Meta-Analysis of Randomized Controlled Trials
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b|nstitute of SMART Rehabilitation, Sahmyook University

Objective: The purpose of this study is to compare the effects of extracorporeal shock wave therapy (ESWT) and injection therapy
through qualitative and quantitative analysis by synthesizing randomized controlled trials (RCTs) conducted on patients with
various shoulder diseases.

Design: A systematic review and meta-analysis of randomized controlled trials

Methods: This review conducted a literature search through international electronic databases in January 2023 to compare the
effects of ESWT and injection therapy. Qualitative analysis was performed as a risk of bias tool, and quantitative analysis was
synthesized with a random effect model to show the effect size as a standardized mean difference (SMD).

Results: Five RCTs involving 298 individuals with shoulder disorders were included in this systematic review and meta-analysis.
ESWT showed a moderate effect on pain (SMD = —0.44; 95% CI, —0.95 to 0.06) and a large effect on shoulder function (SMD
= —0.81; 95% CI, —1.70 to 0.07) than injection therapy. A significant difference was found in the shoulder range of motion,
showing a large effect size (SMD = 1.50; 95% CI, 0.58 to 2.43).

Conclusions: When considering treatment options for the management of patients complaining of shoulder disorders, it is
appropriate to recommend ESWT first rather than injection therapy to increase the range of motion of the joint. In addition, ESWT
is safe for pain control and shoulder function improvement, and a positive prognosis could be expected.
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Table 1. Characteristics of the included randomized controlled trials.

Study Conditions  ESWT Follow-up Conclusion
Sample size Outcomes
Elerian, et Diabetic -ESWT: 2000 pulses, 0.06-0.14 mJ/mm?, 12 weeks ESWT showed better improvement of

al. 2021 [15] shoulder AC  pressure of 4 bar, at 8 Hz, per week for 12 ROM (flexion,

ESWT: 24 sessions

shoulder pain and disability level, and

abduction) in shoulder ROM than intraarticular

Injection: 24 -Injection: 2 mL of 2% lidocaine and 40 Function (SPADI) articular corticosteroid injection group

mg/mL of methylprednisolone (1 mL) shoulder

after three months of intervention.

intra-articular corticosteroid injection at

0, 4, 8 weeks

El Gendy, et SIS

al. 2022 [16] ESWT: 20 6Hz, per week for 4sessions

Injection: 20 -Injection: 40 mg triamcinolone acetonide abduction)

+ 1% xylocaine, once

-ESWT: 2000 pulses, 0.2 ~ 0.3 mJ/mm2, 12 weeks

Both techniques were SPADI, shoulder
ROM (flexion, ROM no difference in their short-term
effects, ESWT had more apparent
Function (SPADI) long-term effects, indicating that it is a

superior choice.
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Table 1. Characteristics of the included randomized controlled trials. (continued)
Study Conditions ESWT Follow-up Conclusion

Sample size Outcomes
El Naggar, et Diabetic -ESWT: 2000 pulses, pressure of 3.5 bar 12 weeks Functional outcome improvements

al. 2020 [17] shoulder AC
ESWT: 41

Injection: 41

acetonide), once

and at 10 Hz, per week for 4 sessions
-Injection: 2 mL of 1% lidocaine and 0.5 ROM (flexion,
mL of steroid (20 mg of triamcinolone abduction)

Pain (VAS) regardless of whether they were treated
with ESWT or a steroid, but those who
received ESWT had better functional

Function (DASH) outcome improvements.

Lee, et al. ST

-ESWT: 2000 pulses, 0.142 mJ/mm?, once 12 weeks

ESWT can be a safe and effective

2022 [18] ESWT: 13 -Injection: 2 mL of 2% lidocaine, once + Pain (VAS) treatment for shoulder tendinitis.
Injection: 12 triamcinolone acetonide; 40 mg/m/V, once Function (ASES)  Furthermore, shoulder injections did
not produce superior effects than

independent ESWT treatment.
Louwerens, CTRC -ESWT: 2000 pulses, 0.351 mJ/mm?%, 4Hz, 12 weeks Both techniques are successful in
et al. 2020 ESWT: 41 per week for 4sessions Pain (VAS) improving function and pain with high
[19] Injection: 41 -Injection: 5 cc of lidocaine 10 mg/mL + 4 cc Function (DASH) satisfaction rates after 1-year follow-up.

of bupivacaine 0.5% +1 cc Depo-Medrol

40 mg/mL, once

AC: adhesive capsulitis, ASES: american shoulder and elbow surgeons, CTRC: calcific tendinitis of the rotator cuff, DASH: dis-

abilities of the arm, shoulder and hand, ESWT: extracorporeal shock wave therapy, ROM: range of motion, SIS: Shoulder im-

pingement syndrome, SPADI: shoulder pain and disability index, ST: supraspinatus tendinitis, VAS: visual analogue scale.

ESWT Injection

Study or Subgroup Mean SD Total Mean

Std. Mean Difference
SD Total Weight

Std. Mean Difference

IV, Random, 95% CI IV, Random, 95% Cl

El Naggar, et al. 2020 1.6 1.2 52 2.8 1.7 51 39.4%
3.3 1.59 13 2.75 2.46 12 23.0%
4.9 1.86 41 37.6%

Lee, et al. 2022
Louwerens, et al. 2020 4.1 1.4 41

Total (95% CI) 106 104 100.0%

Heterogeneity: Tau? = 0.13; Chi’> = 5.75, df = 2 (P = 0.06); I = 65%
Test for overall effect: Z= 1.71 (P = 0.09)

-0.81 [-1.21, -0.41]
0.26 [-0.53, 1.05] =
-0.48 [-0.92, -0.04]

-0.44 [-0.95, 0.06]

-1 -0.5 0 0 5 1
ESWT Injection

Figure 3. Forest plot of the effect of extracorporeal shock wave therapy versus injection therapy on pain
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ESWT Injection Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
1.2.1 flexion
Elerian, et al. 2021 151.7 8.93 24 91.67 21.2 24 15.3% 3.63 [2.68, 4.58] —
El Gendy, et al. 2022 171.63 7.85 20 156.94 15.81 20 16.7% 1.15 [0.48, 1.83] —_—
El Naggar, et al. 2020 132 12 52 127 21 51 17.7% 0.29 [-0.10, 0.68] ™
Subtotal (95% CI) 96 95  49.7% 1.64 [-0.05, 3.34] o -
Heterogeneity: Tau? = 2.11; Chi® = 41.92, df = 2 (P < 0.00001); I> = 95%
Test for overall effect: Z = 1.90 (P = 0.06)
1.2.2 abduction
Elerian, et al. 2021 101.5 15.78 24  62.21 12.47 24  16.1% 2.72[1.92,3.52] —_——
El Gendy, et al. 2022 172.52 5.03 20 151.29 20.33 20  16.5% 1.41[0.71, 2.10] —_—
El Naggar, et al. 2020 131 21 52 127 22 51 17.7% 0.18 [-0.20, 0.57] ™
Subtotal (95% CI) 96 95 50.3% 1.40 [-0.08, 2.88] e
Heterogeneity: Tau® = 1.60; Chi? = 34.57, df = 2 (P < 0.00001); I> = 94%
Test for overall effect: Z = 1.86 (P = 0.06)
Total (95% ClI) 192 190 100.0% 1.50 [0.58, 2.43] -‘-
Heterogeneity: Tau® = 1.22; Chi® = 76.54, df = 5 (P < 0.00001); I = 93% t

Test for overall effect: Z = 3.18 (P = 0.001)
Test for subgroup differences: Chi? = 0.04, df = 1 (P = 0.84), I> = 0%

-4 2

PNl

-2 0
Injection ESWT

Figure 4. Forest plot of the effect of extracorporeal shock wave therapy versus injection therapy on range of motion

ESWT Injection Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Elerian, et al. 2021 1.98 0.74 24 4.77 1.34 24  19.0% -2.54[-3.31,-1.76] ——=—
El Gendy, et al. 2022 11.16 4.21 20 22.39 11.08 20 19.6% -1.31[-2.00,-0.62] _—
El Naggar, et al. 2020 40.4 12.9 52 50.5 13.3 51 21.3% -0.77[-1.17, -0.36] -
Lee, et al. 2022 -77.82 12.25 13 -80.66 17.76 12 18.9% 0.18 [-0.61, 0.97] T
Louwerens, et al. 2020 25.5 15.15 41 21.6 14.8 41 21.1% 0.26 [-0.18, 0.69] T
Total (95% CI) 150 148 100.0% -0.81[-1.70, 0.07] i
Heterogeneity: Tau? = 0.91; Chi® = 47.48, df = 4 (P < 0.00001); I = 92% _=2 _=1 ) 1 2

Test for overall effect: Z = 1.80 (P = 0.07)

1
ESWT Iniection

Figure 5. Forest plot of the effect of extracorporeal shock wave therapy versus injection therapy on shoulder function
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