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ABSTRACT

Objective: The purpose of this study was to evaluate the 
clinical effic y of extracorporeal shock wave combined with 
traditional chinese medicine bone-setting manipulation for 
external humeral epicondylitis. Methods: Ninety-two patients 
with external humeral epicondylitis were randomly divided 
into an observation group and a control group. Patients in the 
control group were treated with extracorporeal shock waves 
while those in observation group with traditional chinese 
medicine bone-setting manipulation on the basis of the 
control group. Patients in both groups were evaluated by Visual 
Analogue Scale (VAS), Mayo Elbow Performance Score (MEPS), 
Disabilities of the Arm, Shoulder and Hand questionnaire 
(DASH) before and after treatment. The inflamm tory factors 
such as IL-6, IL-10, TNF-ɑ and clinical outcomes were contrasted 
before and after treatment. Results: There were statistically 
significa t differences in VAS score, MEPS score, and DASH 
score between the two groups before and after treatment 
(P<0.05). The observation group exhibited a more pronounced 
improvement in each score compared to the control group. 
Post-treatment, the inflamm tory factors of both groups were 
significa tly lower than pre-treatment levels (P<0.05), with 
the observation group showing a more noticeable decrease. 
The overall effectiveness of the observation group was 
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higher than that of the control group, and the difference was 
statistically significa t (P<0.05). Conclusion: The combination 
of extracorporeal shock wave therapy and traditional Chinese 
medicine bone-setting manipulation can effectively alleviate 
pain symptoms and improve dysfunction caused by external 
humeral epicondylitis, while also reducing inflamm tory 
factor expression. This combined treatment may prove more 
effective than extracorporeal shock wave therapy alone.

Clinical Trial: Registration: ChiCTR2200066075.

Keywords: Extracorporeal Shock Wave, Traditional Chinese 
Medicine Bone-Setting Manipulation, External Humeral 
Epicondylitis, A Randomized Clinical Trial.

INTRODUCTION

External humeral epicondylitis, commonly referred to as tennis 
elbow, is an aseptic inflamm tory condition resulting from 
dorsifl xion of the wrist or excessive rotational movements of 
the forearm [1-3]. Its principal symptoms include pain in the 
elbow, weakness, and limited range of motion [4,5]. In everyday 
life, it tends to occur more often in the 30–60 age bracket. 
There are numerous clinical modalities for managing this 
condition, including non-steroidal anti-inflamm tory drugs 
(NSAIDs), massage, and physiotherapy (including exercise, 
transcutaneous electric nerve stimulation, etc.). However, the 
symptoms often reappear after treatment [6]. Extracorporeal 
shock wave therapy (ESWT), a non-invasive treatment, has 
demonstrated effectiveness in recent years for musculoskeletal 
soft tissue disorders such as humeral epicondylitis. In 2002, 
the Food and Drug Administration (FDA) approved the use of 
shock waves for treating lateral epicondylitis of the humerus. 
ESWT can expedite the absorption of inflamm tion in the 
surrounding tissues at the lesion site. It can also enhance 
the production of β-endorphin and suppress the release 
of associated pain factors like prostaglandin E2 (PGE2) and 
5-hydroxytryptamine (5-HT), thereby achieving the goal of 
pain relief [7,8]. In this study, traditional chinese medicine 
bone-setting manipulation is one of the main methods for 
the treatment of meridian diseases. The main hypothesis of 
our study is the complementary synergistic effect of bodily 
functions mediated by the integration of two different 
alternative therapies. If this hypothesis holds true, the 
concurrent utilization of traditional chinese medicine bone-
setting manipulation and extracorporeal shock wave therapy 
alongside standard care could enhance patient outcomes for 
individuals with lateral epicondylitis [9]. To investigate the 
clinical effic y of combining traditional Chinese medicine and 

Western medicine in treating this condition, this retrospective 
study examined 120 patients with lateral humeral epicondylitis 
to assess the treatment effectiveness of extracorporeal shock 
wave therapy combined with traditional chinese medicine 
bone-setting manipulation.

MATERIALS AND METHODS

Clinical Information

Sample Size Estimation

The sample size underwent a two-sided hypothesis test, with 
the test criterion set at a=0.05 (two-sided), and test validity at 
β=0.10. Based on the initial observations of a small sample, 
the treatment group showed an effic y rate of 95% while 
the control group showed a rate of 66%. As a result, it was 
determined that a minimum of 34 cases would be required for 
each group. With the incorporation of a 20% reduction in case 
occurrences, there were 61 instances in each cohort, yielding a 
combined sample size of 122. A total of 122 participants were 
enrolled and allocated into intervention and control groups 
in a 1:1 ratio to demonstrate statistical disparities and assess 
generalizability.

Sample Sources

One hundred twenty patients with lateral epicondylitis, 
who were treated at the Wangjing Hospital of CACMS and 
Power Teaching Hospital of Capital Medical University from 
January 2022 to December 2022, were included in the study. 
Ultimately, one case in the control group dropped out due 
to receiving other treatments that might affect the effic y 
during the study.This research was officiall designated as a 
clinical trial in China (ChiCTR2200066075) and given the green 
light by the Ethics Committee of Heilongjiang Provincial 
Administration of Traditional ChineseMedicine(2022KYLL089). 
The data pertaining to the age, duration of the disease, and 
the site of the disease in the participants was documented in 
Table 1.

Research Design

A random number table is utilized to produce a randomized 
assignment sequence. The research team managed the random 
numbers and grouping information for clinical participants. 
Before the commencement of clinical intervention, random 
numerical values and grouping data were inserted into 
sequentially numbered envelopes. It is challenging to blind 
the patients, but the trial effectively blinded the care providers 
and scale evaluators.
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Diagnostic Criteria

All patients fulfilled the diagnostic criteria specified by the 
Practical Orthopaedics, published by the People’s Military 
Medical Publishing House [10]. (i) The forearm extensor 
muscles have a history of chronic injury; (ii) The individual 
reports experiencing lateral elbow joint pressure pain, with 
possible radiation of pain to the forearm. (iii) The forearm 
extensor group displayed positive tension during the test, 
along with a positive Mills sign. (iv) Imaging of the elbow joint 
to rule out any bony abnormalities.

Inclusion and Exclusion Criteria

Inclusion criteria: ① meeting the above diagnostic criteria; 
②The illness lasts for less than 6 months and has recurring
episodes. ③ 20–50 years; ④participation in this study is 
voluntary, and signing of an informed consent form is required.

Exclusion criteria: ① combined with rheumatism, rheumatoid 
or joint fracture or stiffness; ② combined with serious liver or 
kidney disease or psychiatric disease; ③ patients who are not 
treated as prescribed or lost in the middle of the study. The 
screening process for enrolled patients is detailed in Figure 1.

Treatment Measures

The experimental treatment employed the following 
extracorporeal shock wave device models (Swiss Dolor Clast). 
The treatment utilized the following parameters: a 15mm 
standard probe with a parameter setting pressure of 2–3 bar, 
a frequency of 4–6 Hz, and a pulse of 1000–2000 times per 
cycle. The applicator is used to lessen tissue resistance on 
the patient's skin. The tender point adjacent to the lateral 
epicondyle of the humerus was targeted, and the intervention 
was administered weekly for 4 weeks, totaling 4 sessions. 
(Figure 2a and b).

Group N 

Site of Disease 

Age (Years X̄ ±S )
Duration of Illness (Months X̄ ±S )

Left Right 

Observation group  60  25  35   40.32±6.68  3.18±1.19

Control group 60 23 37  40.70±5.59 3.30±1.19

t /χ2 values 
0.139

0.341 0.539

P -value 
0.709

0.734 0.591

Table 1. Comparison of General Information Between the Two Groups of Patients
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The observation group was treated with traditional chinese 
medicine bone-setting manipulation on the basis of the 
treatment of the control group. Method operation, divided 
into 4 stages: (1) Rotate. The patient was sitting. The entire 
process of the assistant was stood on the side of the elbow, 
holding the remote end of the upper arm with both hands, 
and continuously traction with the surgeon. The surgeon is 
in front of the patient, holding the wrist in one hand, holding 
the elbow joint with one hand, and pressing the thumb on the 
mortar on the outside of the humerus. The surgeon shakes 
the front arm of the affected side 6 times, and at the same 
time, the thumb is gently pressed and twisted the elbow on 
the outside of the humerus, so that the elbow joint activity 

is fully relaxed. (2) Flexion phase. The arter's hand -held wrist 
joints slowly flexed the elbow joint of the patient three times, 
and at the same time, the surgeon's thumb was pulled to the 
remote end of the limb on the outside of the elbow. (3) The 
front phase. The surgeon shake the front arm of the affected 
side 6 times in front of the body, and at the same time, the 
surgeon's thumb is twisted on the outside and the elbow 
muscles. (4) Pulling up. The surgeon holds the side wrist joint 
to pull the patient's elbow joint once and stretch once. During 
the straight process, the thumb is poked at the outside of the 
outside. The technique is over. Once every other day, three 
times a week for a total of 4 weeks. (Figure 2c).
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Efficacy Observation

Primary Outcome Indicator

Visual Analog Scale (VAS): [12] Pain intensity was measured 
using a visual analog scale (VAS) at a 10 cm level following 
wrist dorsal extension, represented by a score ranging from 
0 to 10. A score of 0 indicated no pain, while a score of 10 
represented the most severe and unbearable pain.

Secondary Outcome Indicators

1. MAYO elbow performance score (MEPS): [13] The
evaluation includes an assessment of elbow pain, range of 
motion, and stability, yielding a total score of 100 points.
Ratings are as follows: excellent (90 or above), good (75–
89 points), fair (60–74 points), poor (less than 60 points),
with lower scores indicating more severe dysfunction.

2. The Disabilities of the Arm, Shoulder and Hand Scores
(DASH) [14] range from 0 (indicating no disability) to 100
(indicating the most severe disability). The higher the
score, the lower the functional ability.

3. Inflamm tory factor level: Fasting peripheral venous blood 
was collected from patients prior to and immediately
after the intervention, and serum inflamm tory markers
including interleukin 6 (IL-6), interleukin 10 (IL-10), and
tumor necrosis factor alpha (TNF-a) were assessed.

Effectiveness Evaluation Indicator

Effic y assessment criteria: Refer to the "Diagnostic Effic y 
Criteria for Chinese Medical Evidence" [15] for evaluation. The 
effic y index is determined by dividing the pre-treatment 
symptom score by the post-treatment symptom score and 
then multiplying by 100%.

Clinical control: The symptoms and signs of the patient have 
either completely disappeared or significa tly reduced, and 
the effic y index is ≥ 90%.

Significa tly effective: The patient's symptoms and signs 
showed significa t improvement, with an effic y index 
ranging from 70% to less than 90%.

Effective: The patient's symptoms and signs have shown 
improvement, with an effic y index ranging from 30% to less 
than 70%.

Ineffective: There has been no notable improvement in 

symptoms and signs, with an effic y index of less than 30%.

Total effective rate = (number of clinical control cases + 
number of apparently effective cases + number of effective 
cases)/total number of cases x100%.

Statistical Analysis

SPSS 22.0 was utilized for the analysis in the study. All 
outcome measures were evaluated at baseline prior to the 
commencement of treatment, at the conclusion of treatment, 
and during the 1- and 3-month follow-up assessments. The 
data was evaluated for normal distribution using the Shapiro-
Wilk test. Descriptive data were presented as the mean ± 
standard deviation (SD), with a confiden e interval set at 
95%. Categorical variables were analyzed using chi-square 
tests, while unpaired t-tests were employed for continuous 
variables at baseline. Repeated measure analysis of variance 
was employed to examine the disparities in biomarker levels 
and functional outcomes between the two groups at various 
follow-up time points, while the unpaired t-test was employed 
to assess the distinctions between the two groups. Missing 
values are addressed through the utilization of a mixed linear 
model. P<0.05 was considered statistically significa t.

RESULTS

General Information

92 patients were enrolled in the study, with 34 affected on the 
left side and 47 on the right side The age of participants ranged 
from 21 to 48 years with a mean age of 41.69 ± 5.52 (years).
The duration of the disease ranged from 1 to 5 months with a 
mean duration of (3.46 ±1.32) months. Table 1 indicated that 
there were no statistically significa t differences (p > 0.05) in 
the general information of patients between the two groups.

Primary Outcome

Comparison of VAS Scores Between the Two Groups of Patients 
Before and After Treatment at Various Time Periods

As depicted in Table 2, there was no significa t difference in 
VAS score between the two groups between the two groups 
(p > 0.05). The VAS scores significa tly improved at each time 
point after treatment compared to those before treatment and 
the difference was statistically significa t (p < 0.05).At each 
time point after treatment ,the VAS scores of the observation 
group significa tly improved compared to those of the control 
group and the difference was statistically significa t (p < 0.05).
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Secondary Outcome

Comparison of MEPS Score and DASH Score Between the Two 

Groups of Patients Before and After Treatment at Various Time 
Periods

Group N
Before Treatment At the End of the Treatment 1 Month After Treatment 3 Months After Treatment

VAS Score VAS Score VAS Score VAS Score

Observation 
group 60 5.12±2.39 2.35±1.41 1.84±1.18 1.74±1.15

Control group 60 5.05±2.30 3.49±1.68 3.01±1.71 2.99±1.741

t-value 0.155 4.024 4.351 4.704

P-value 0.877 <0.001 <0.001 <0.001

Table 2. Comparison of VAS Score Between the Two Groups of Patients Before and After Treatment (Points)

Table 3. Comparison of MEPS Score and DASH Score Between the Two Groups of Patients Before and After Treatment (Points)

Group N
Before Treatment At the End of the Treatment 1 Month After Treatment 3 Months After Treatment

MEPS DASH MEPS DASH MEPS DASH MEPS DASH

Observation group 60 49.10±5.25 72.82±5.14 80.33±5.35 18.31±5.25 84.08±4.97 14.82±4.85 84.90±4.74 14.62±4.74

Control group 60 48.53±5.8 72.35±4.64 70.45±5.2 37.23±5.3 77.33±5.48 32.35±5.33 77.38±5.62 30.18±5.40

t-value 0.601 0.522 10.434 20.144 7.067 18.856 7.916 16.784

P-value 0.549 0.603 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

Table 4. Comparison of Inflamm tory Factor Levels Between the Two Groups Before and After Treatment

Group N
Before Treatment At the End of the Treatment

IL-6 (ng/l) IL-10 (ng/l) TNF-ɑ (ng/l) IL-6 (ng/l) IL-10 (ng/l) TNF-ɑ (ng/l)

Observation group 60 17.63±2.79 18.52±2.81 54.18±4.01 6.93±2.40 8.52±2.68 26.92±3.44

Control group 60 18.05±3.19 18.10±2.97 53.83±3.70 13.98±3.36 13.15±3.03 37.90±3.66

t-value 0.763 0.789 0.497 13.233 8.867 16.941

P-value 0.447 0.432 0.62 <0.001 <0.001 <0.001

Group N Clinical Control Visible Effect Effective Invalid Total Effective Rate (%)

Observation group 60 30(50%) 15(25%) 10(16.67%) 5(8.33%) 55(91.67%)

Control group 60 16(26.67%) 15(25%) 14(23.33%) 15(25%) 45(75%)

χ2 6

P 0.014

Table 5. Comparison of Clinical Outcomes Between the Two Groups [n(%)]
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Comparison of Inflammatory Factor Levels Between the 
Two Groups Before and After Treatment

There were no statistically significa t differences in IL-6, IL-
10, TNF-α, and other inflamm tory markers between the two 
groups prior to treatment, as indicated in Table 4 (P>0.05).
After the intervention, the enhancement of inflamm tory 
markers in both cohorts surpassed the pre-treatment levels, 
and the disparity was statistically significa t (P<0.05).At the 
same time, the observed group showed better improvement 
in inflamm tory indicators compared to the control group, 
and the difference was statistically significa t (P < 0.05).

Effectiveness Evaluation Outcome

Comparison of Clinical Outcomes Between the Two Groups 
of Patients

According to the data presented in Table 5, there was a 
statistically significa t difference (P<0.05) in the overall 
effective rate between the observation group (92.7%, 38/41) 
and the control group (75.0%, 30/40).

DISCUSSION

Extracorporeal shockwave therapy generates acoustic 
pulses of varying energy, leading to distinctive biophysical 
effects in human tissue, especially in chronic tendinopathies 
[16-18]. Patients treated with extracorporeal shock wave 
therapy exhibited diverse levels of enhancement in both pain 
management and joint mobility throughout this investigation. 
Compared to traditional Chinese medicine bone-setting 
manipulation, extracorporeal shock wave therapy has a more 
indirect stimulatory effect on acupoints or tender points, 
with relatively limited options for probe selection and energy 
delivery. Therefore, this study integrated traditional Chinese 
medicine bone-setting manipulation treatment, enabling 
direct action on the tender points.

This study thus incorporated traditional Chinese medicine 
bone-setting manipulation therapy, allowing for direct 
intervention at the sensitive points [19]. In order to achieve 
the effect of "without obstruction, without pain. "Therefore, 
this study employs the concept of "pain as acupuncture 
point" and the integration of extracorporeal shock wave and 
warm acupuncture therapy, representing a novel integrated 
approach to Chinese and Western medicine treatment.

During this investigation, we discovered that the combination 
of extracorporeal shock wave therapy with traditional Chinese 

medicine bone-setting manipulation and extracorporeal 
shock wave therapy alone were both successful in treating 
lateral epicondylitis over the 3-month observation period. 
However, the combined approach was more effective 
in alleviating pain and improving function compared to 
extracorporeal shock wave therapy alone. Furthermore, the 
combined approach exhibited superior results in terms of 
reducing inflamm tory factor expression when compared 
to extracorporeal shock wave therapy alone. This evidence 
suggests that extracorporeal shockwave therapy, primarily 
through pressure load application, enhances extracellular 
matrix conversion, promotes neovascularization, and 
accelerates inflamm tion and catabolism, ultimately aiming 
to alleviate pain [20,21]. Traditional Chinese medicine bone-
setting manipulation activates the meridians and channels, 
disperses cold, invigorates blood, and soothes the tendons 
and anxieties [22]. Lateral epicondylitis, also known as tennis 
elbow, is a chronic condition characterized by pain in the outer 
part of the elbow. This pain can radiate down the forearm 
and affect the mobility of the elbow joint to varying degrees 
[23,24].

The primary mechanism involves the use of extracorporeal 
shock waves to expedite the absorption of inflamm tory 
substances in the tissues surrounding the lesion, suppress 
the release of pertinent inflamm tory factors, and notably 
enhance the healing and regeneration of muscles, bones, 
tendons, ligaments, and other soft tissues. This leads to pain 
relief and improved mobility [25-27].

In clinical practice, Traditional Chinese medicine bone-
setting manipulation is primarily utilized for the treatment of 
meridian tendon disorders, with pressure points as the origin 
of soft tissue pain. Combining the two can improve local 
blood circulation, enhance metabolic disorders, and reduce 
inflamm tion.

The study findings demonstrated that the integrated protocol 
notably decreased pain at the injury site and enhanced limb 
mobility in individuals with external humeral epicondylitis, a 
result further corroborated during subsequent follow-up and 
assessment. The author asserts that prompt pain relief is a 
crucial method to enhance the quality of life for patients with 
lateral humeral epicondylitis.

The study demonstrated that the combined treatment 
regimen was more effective for treating lateral epicondylitis.

In summary, the integration of traditional Chinese bone-
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setting manipulation and moxibustion treatment with modern 
rehabilitation medicine techniques enhances treatment 
effic y and patient acceptance in orthopaedic care.

LIMITATIONS

In this study, no multi-center trial was conducted, and the 
sample size was small. Additionally, no blank control group 
was set. The study only compared the effects of a single 
external shock wave and the Traditional Chinese Medicine 
bone-setting manipulation combined with extracorporeal 
shock wave therapy.

Therefore, we believed that the interventions received by 
the control group would aid in overcoming the "Hawthorne 
effect."

CONCLUSIONS

This study demonstrates that the combination of 
extracorporeal shock wave therapy and Traditional Chinese 
Medicine bone-setting manipulation effectively alleviates 
pain symptoms and dysfunction in lateral epicondylitis. It also 
reduces the expression of inflamm tory factors, with better 
results than using extracorporeal shock wave therapy alone. 
This combined approach is more readily accepted by patients 
and warrants further clinical promotion.

The team plans to undertake additional rigorous prospective 
randomized trials on this subject in future research to further 
validate the existing findings and offer more dependable 
scientific eviden e.
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