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Shoulder injuries frequently appear in various upper limb-dominated sports, and
there will be physical discomfort, pain and stretching during competitions and daily sports
training, which brings great distress to athletes in such sports. Therefore, it is necessary to
provide relevant guidance for professional athletes and others who are enthusiastic about
shoulder injury rehabilitation. This paper mainly discusses the various rehabilitation
treatment methods and methods of shoulder joint injury and analyzes the advantages and
treatment effects of each method. The results show that exercise training, physical factor
therapy, acupuncture and massage therapy have good curative effects on shoulder joint
injury, and each has its specialization. For example, exercise training can better restore the
patient's shoulder joint mobility, improve the patient's overall physical quality and improve
the level of metabolism to a certain extent, and is not subject to a single rehabilitation place
in the hospital. Physical factor therapy is effective in relieving shoulder pain and helping the
outflow of inflammatory factors, while acupuncture and massage therapy focus on the
comprehensive recovery of patients, so that the total clinical effective rate of patients is
greatly improved. This paper fills the gap that there is no systematic induction of shoulder
rehabilitation in the professional community and can provide guidance for the
comprehensive rehabilitation of shoulder joints to a certain extent.

Shoulder joint athletic training, Therapeutic ultrasound, Percutaneous peripheral
nerve Stimulation, Acupuncture and massage therapy.

The shoulder joint is the most mobile complex joint in the human body, relying on the dynamic
interaction supported by the sensorimotor system to form the acromioclavicular joint,
sternoclavicular joint, glenohumeral joint, and scapulothoracic joint[1]. The shoulder joint capsule is
thin and loose, so the surrounding muscles and ligaments of the shoulder joint play an indispensable
role in fixing the shoulder joint. Shoulder injuries are often caused by improper exertion of the
muscles around the shoulder joint, resulting in changes in tendon morphology. Rotator cuft
myopathy, shoulder dislocation, and subacromial impingement syndrome caused by acute injury[1].
The global incidence of shoulder pain is as high as 6.2%, and the annual incidence rate in high-
income countries is 7.7~62 cases per 1,000 people/year[2]. In the community population, the
prevalence is 20.2% in women and 12.5% in men[2]. Acute shoulder dislocation is the most
common form of large joint dislocation, with more than 200,000 cases occurring each year and
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therefore, the emergency department is presented[3]. Shoulder injuries are more common in ball
games dominated by the upper limbs, such as badminton, and the number of studies on shoulder
injuries in badminton has been on the rise in recent years. According to reliable data, the incidence
of shoulder pain in the Spanish badminton team (n=45) was as high as 47.4%][4]. Continuous, high-
intensity upper limb-dominated movements have a significant impact on the shoulder joint. One
study showed that after two consecutive badminton matches, the range of motion of the dominant
shoulder decreased by 5.8% and the total range of motion of the dominant side decreased by 4.8%
[5]. Previous studies have found that shoulder injuries are very detrimental to ball players with
upper limb dominance. At present, most of the research on shoulder joint injuries is mainly on
surgical treatment and drug treatment, such as rotator cuff myopathy and rotator cuff tear. Frozen
shoulder is mostly treated with surgery, while shoulder pain and frozen shoulder are mostly treated
with medication. The existing mainstream treatment methods have some limitations, such as a long
recovery period and a short analgesic effect. As a novel treatment method, comprehensive treatment,
including physical therapy, has gradually become known to the public. However, according to the
current analysis, most of the three aspects of shoulder joint exercise training, physical factor therapy
and acupuncture and massage therapy are mainly based on case reports of clinical studies, and there
is no systematic combination of these approaches, and there is still a certain gap. Therefore, this
study provides diagnosis and treatment ideas for shoulder joint injury rehabilitation, such as exercise
training, physical therapy and acupuncture and massage therapy.

Athletic training is an exercise that activates the muscles around the shoulder joint and restores the
range of motion of the shoulder joint. These include stretching to control the shoulder, strength
training for the shoulder, internal and external rotation of the shoulder and trunk, load-related
training for handball throwing, and comprehensive improvement of the overall motor function of the
shoulder [6]. As a result, the comprehensive ability of the patient's shoulder joint can reach a normal
level or even improve. Shoulder injuries based on different reasons should also adopt different
training methods according to local conditions and also control the frequency and intensity of
exercise to avoid secondary injuries caused by excessive exercise training. At present, exercise
training is one of the main ways of shoulder rehabilitation, and through exercise training, it can help
patients with shoulder joint injuries to restore their range of motion, relieve shoulder pain, and
slowly return to daily life. According to a clinical study in the rehabilitation department of a
rehabilitation hospital in China, 46 patients with rotator cuff injury were randomly divided into an
experimental group and a control group. Both groups were given conventional therapeutic exercise
and physical therapy, and the experimental group was supplemented with scapular training
exercises. The Constant-Murley scale (CMS), visual analog scale (VAS) and shoulder range of
motion (ROM) were used for evaluation[7]. Research data indicate that after 12 weeks of treatment,
CMS (pain index 7.39 vs. 5.44; daily activities 8.13 vs. 6.04; range of motion 21.64 vs. 17.05;
strength training 6.08 vs. 5.00; total score 42.91 vs. 38.14) and shoulder range of motion (flexion
95.83 vs. 62.13, abduction 89.61 vs. 62.70, extension 20.26 vs. 14.52) all showed improvement, and
VAS score (4.87 vs. 3.61) showed a downward trend [7]. The functions of the experimental group
were significantly better than those of the control group, and the differences were statistically
significant(P<0.05)[7].

In a clinical study of subacromial impingement syndrome in Danish baseball players, patients
with subacromial impingement syndrome (N=30) were assessed by a numeric scale (NRS) [6].
Shoulder pain was relieved after treatment with exercise therapy (warm-up, strength training, ice),
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and the NRS score (7.88 — 3.56) was reduced [6]. From this point of view, exercise training has
great significance for the recovery of the shoulder joint, which makes up for the disadvantages of
expensive and high-risk surgical treatment, and can also avoid the side effects caused by drug
treatment. Exercise therapy can effectively affect the range of motion, range of motion, and pain of
the shoulder joint. Secondly, exercise training can improve the patient's own physical fitness to a
certain extent, increase the level of body metabolism, and is not restricted by the single recovery
place of the hospital, which is conducive to the further recovery of the patient.

3. Physical factor treatment of shoulder joint injury
3.1. Percutaneous Peripheral Nerve Stimulation

Percutaneous Peripheral Nerve Stimulation(PPS)is a neuromodulation technique that can be used to
relieve pain caused by shoulder injuries [8]. The therapist can deliver an electric current that slowly
increases from zero at a frequency of 100 Hz to the target brachial plexus by utilizing an external
pulse generator [8]. Electrical currents can alleviate abnormal pain caused by shoulder injuries by
stimulating nerve fibers to block the conduction of pain signals and, to some extent, promote the
production of endogenous opioid peptides such as endorphins, thereby enhancing the analgesic
effect of the central nervous system [8]. A randomized, double-blind clinical trial study showed that
PPS was effective in treating joint pain. Percutaneous electrode leads are implanted to target the
brachial plexus, and a surface return electrode is placed on the ipsilateral shoulder [8]. The current is
delivered at a frequency of 100 Hz and the intensity is slowly increasing from zero, with a median
opioid consumption (IQR) of 5 mg in the group given transcutaneous electrode therapy compared
with 48 mg in patients given sham therapy: ratio of geometric means (97.5% CI) 0.20, P<0.001 [8].
During the same period, the mean pain intensity was 1.1 in patients given percutaneous electrode
therapy versus 3.1 in patients given sham stimulation: a difference (97.5% CI) -1.8, P < 0.001 [8].
PPS is effective and precise in relieving pain, has better analgesic effects than opioids commonly
used in clinical practice today, and avoids drug addiction [8]. Neuromodulation does not cause
proprioceptive or motor deficits and therefore does not affect the rehabilitation process [8].

3.2. Therapeutic ultrasound

Ultrasound, as a non-invasive technique, induces various biological effects, such as increased blood
perfusion and accelerated cell necrosis, through both thermal and non-thermal mechanisms [9].
Ultrasound therapy also plays a significant role in the rehabilitation of calcific shoulder tendonitis
[9]. Calcific tendonitis is often caused by hydroxyapatite crystals that accumulate at the tendons of
the shoulder and gradually accumulate to form calcifications, and most of them are bilaterally
symmetrical [9]. In a clinical randomized controlled practice study (N=58), patients with calcific
shoulder tendonitis were treated with ultrasound in continuous mode at a frequency of 1 MHz and
an intensity of 1.5 W/cm2 in a calcified area for 10 minutes [9]. Compared with the placebo group,
the treatment group had a more significant decrease in HAQ-DI (69.05% vs. 36.93%, P=0.007), a
decrease in Change VAS global health (VAS GH) (78.72% vs. 46.78% P=0.001), and a more
significant increase in grip strength (20.20% vs. 3.47% P=0.010) [9]. The increased capillary blood
flow from ultrasound therapy contributes to the outflow of inflammatory mediators, which can lead
to a reduction in pain. It is also effective in the treatment of calcific tendonitis, and ultrasound
therapy may be preferred if significant calcifications are observed during ultrasonography of the
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shoulder. In summary, ultrasound therapy, as a safe, analgesic and cost-effective treatment, is a good
choice for patients to undergo physical factor rehabilitation.

Acupuncture and massage therapy a ways for therapists to stimulate specific acupuncture points and
dredge meridians to restore patients' range of motion, shoulder joint function and self-care ability,
and can also relieve pain to a certain extent. Before the massage, the therapist first ensures that the
temperature and humidity are suitable, asks the patient to sit upright, uses the palm root kneading
method to massage and relax the muscles around the patient's shoulder joint, and then fully relaxes
the muscles and then clicks on the specific acupuncture points of the patient. After the tapping is
over, the shoulder joint on the affected side is partially relaxed again, the shoulder skin heat is
increased by rubbing, then the distal to the proximal end of the affected limb is rubbed, and finally,
the palm massage is performed from the shoulder and neck of the affected side to the distal end of
the upper limb to unblock the patient's meridians [10]. Patients were divided into two groups of 44
men and women in a statistically balanced group [10]. The control group used menstrual massage
[10]. In the observation group, on the basis of the menstrual massage treatment in the control group,
the patients were instructed to perform slow shoulder exercises, such as abduction and extension,
and the acupuncture needles were removed after 20 minutes [10]. The total clinical effective rate of
the observation group was higher than that of the control group, and the difference was statistically
significant (95.45% vs. 77.27%) (P<0.05). In summary, acupuncture and massage therapy are
beneficial for the repair of shoulder injuries [10]. Stimulation of the mounds and ruins on the
affected side and the two acupoints of Zhaohai has a better effect on shoulder joint rehabilitation.
However, acupuncture and massage therapy a great tests of the therapist's accurate control of the
body's acupuncture points and the therapist's understanding and application of TCM knowledge, and
may cause secondary damage due to incomplete needle disinfection, so special attention should be
paid to these potential risks when using acupuncture and massage therapy.

According to current research, although exercise therapy can better restore the range of motion of
the shoulder joint, there is still room for improvement. The paper focuses on virtual VR technology,
and uses VR technology to assist patients in standardizing and rationalizing the intensity of exercise
training movements, to improve the fun of training and the accuracy of patient movements. In
addition, using Al technology in the patient's exercise training to help him customize the
personalized exercise training plan, to further accelerate the rehabilitation process and improve the
patient's comprehensive exercise ability, and combine the comprehensive rehabilitation technology
of physical factor therapy to maximize the efficacy. There is also room for improvement in
acupuncture and massage therapy, and in the future, which can focus on the combination of medical
imaging technology and acupuncture and massage therapy. For example, under the guidance of
ultrasound, the blood vessels around key acupuncture points are accurately avoided to reduce the
risk of acupuncture point deviation, and the standard of needle disinfection is strictly controlled to
avoid secondary injury to patients caused by improper needle disinfection. On this basis, a guiding
guide for shoulder acupuncture rehabilitation was established, and the principles of acupoint
extraction and acupuncture for different types of injuries were clarified, to reduce the risk of
operation and expand the applicable population. At the same time, a large database of the shoulder
injury rehabilitation population was established to analyze the directional characteristics and
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distribution types of the shoulder joint injury population. Tertiary prevention is very worthy of
attention, timely detection and intervention after the disease, and the adoption of correct, accurate
and personalized diagnosis and treatment methods, to maximize the efficacy, minimize side effects,
and achieve multi-faceted and multi-angle systematic comprehensive rehabilitation.

6. Conclusion

Current studies have shown that exercise training, physical factor therapy and acupuncture and
massage therapy have a positive effect on the comprehensive rehabilitation of the shoulder joint.
Exercise training is aimed at the range of motion of the shoulder joint, and the effect is good, which
can improve the overall physical fitness of patients to a certain extent. In the treatment of physical
factors, PPS can improve the shoulder pain of patients and fill the deficiency of drug treatment
dependence. Ultrasound therapy can also improve shoulder pain by increasing biological effects,
which is affordable and cost-effective. Acupuncture therapy is more comprehensive than the
treatment. Since there is no systematic review in this field, this paper fills the gap in this area and
can give therapists technical guidance on comprehensive shoulder joint rehabilitation to a certain
extent. However, although a large number of studies have confirmed the benefits of exercise therapy,
physical therapy and acupuncture therapy, it is still necessary to specify personalized treatment plans
according to the patient's condition in clinical studies. There are still limitations, such as a small
sample size and an insufficient research mechanism in this study. Future studies need to further
expand the sample size and establish a large database on the efficacy of shoulder rehabilitation. To a
certain extent, combined with comprehensive medical knowledge such as imaging and pathology,
different therapies and their efficacy are analyzed. Accurately locate the cause of the patient and
adopt personalized and targeted rehabilitation methods according to different patients.

References

[1] Desmeules F, Roy JS, Lafrance S, et.al. Rotator Cuff Tendinopathy Diagnosis, Nonsurgical Medical Care, and
Rehabilitation: A Clinical Practice Guideline. J Orthop Sports Phys Ther. 2025 Apr; 55(4): 235-274. doi:
10.2519/jospt.2025.13182. PMID: 40165544.

[2] Lucas J, van Doorn P, Hegedus E et.al. systematic review of the global prevalence and incidence of shoulder pain.
BMC Musculoskelet Disord. 2022 Dec 8; 23(1): 1073. doi: 10.1186/s12891-022-05973-8. PMID: 36476476,
PMCID: PMC9730650.

[3] Gottlieb M, Holladay D, Peksa GD. Point-of-care ultrasound for the diagnosis of shoulder dislocation: A systematic
review and meta-analysis. Am J Emerg Med. 2019 Apr; 37(4): 757-761. doi: 10.1016/j.ajem.2019.02.024. Epub
2019 Feb 19. PMID: 30797607.

[4] Cejudo A. Risk Factors for, and Prediction of, Shoulder Pain in Young Badminton Players: A Prospective Cohort
Study. Int J Environ Res Public Health. 2022 Oct 12; 19(20): 13095. doi: 10.3390/ijerph192013095. PMID:
36293672; PMCID: PM(C9603414.

[5] Fernandez-Fernandez J, Lopez-Valenciano A, Del Coso J et.al. The effects of playing two consecutive matches in
the shoulder rotational profiles of elite youth badminton players. Phys Ther Sport. 2019 Jan; 35: 56-62. doi:
10.1016/j.ptsp.2018.11.004. Epub 2018 Nov 15. PMID: 30469015.

[6] Liaghat B, Pedersen JR, Husted RS, et.al. Diagnosis, prevention and treatment of common shoulder injuries in
sport: grading the evidence - a statement paper commissioned by the Danish Society of Sports Physical Therapy
(DSSF). Br J Sports Med. 2023 Apr; 57(7): 408-416. doi: 10.1136/bjsports-2022-105674. Epub 2022 Oct 19.
PMID: 36261251; PMCID: PMC10086287.

[71 Zhang M, Zhou J, Zhang Yet.al. Influence of Scapula Training Exercises on Shoulder Joint Function After Surgery
for Rotator Cuff Injury. Med Sci Monit. 2020 Oct 29; 26: ¢925758. doi: 10.12659/MSM.925758. PMID: 33116073;
PMCID: PMC7607672.

[8] Ilfeld BM, Plunkett A, Vijjeswarapu AM et.al. Percutaneous Peripheral Nerve Stimulation (Neuromodulation) for
Postoperative Pain: A Randomized, Sham-controlled Pilot Study. Anesthesiology. 2021 Jul 1; 135(1): 95-110. doi:

158



Proceedings of ICBioMed 2025 Symposium: Al for Healthcare: Advanced Medical Data Analytics and Smart Rehabilitation
DOI: 10.54254/2753-8818/2025.AU25339

10.1097/ALN.0000000000003776. PMID: 33856424; PMCID: PMC8249357.
[9] Smallcomb M, Khandare S, Vidt ME et.al. Therapeutic Ultrasound and Shockwave Therapy for Tendinopathy: A

Narrative Review. Am J Phys Med Rehabil. 2022 Aug 1; 101(8): 801-807. doi: 10.1097/PHM.0000000000001894

Epub 2021 Oct 4. PMID: 35859290; PMCID: PMC9304757.
[10] [ZHANG lJiechao , LIANG Yongying, HE Yong, LIU Xiaoyan, Impacts of GB40-to - KI6 Motion Acupuncture

Combined with Meridian Massage on Shoulder ROM and Self- Care Ability in Patients with Rotator Cuff Injury
[J].Journalof Acupuncture and Clinical Practice, 2024, 40(04): 21-25.DOI: 10.19917/j.cnki.1005-0779.024068.

159



