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Abstract: In order to explore the diagnostic value of high-frequency ultrasound (HFUS) in 

shoulder joint pathologies of rheumatoid arthritis (RA) patients, and the method used is high 

frequency ultrasound (HFUS) to scan the shoulder joints of 120 patients with RA who have 

shoulder pain, swelling and limited mobility. Inflammatory diseases include synovitis, 

tenosynovitis, tendonitis and bursitis, as well as structural pathologies including bone 

erosion, osteophyte, tendon damage, tendon atrophy and tendon dislocation, were 

statistically analyzed. The thickness of acromioclavicular joint cavity, glenohumeral joint 

cavity, subacromial-subdeltoid bursa and tendon and tendon sheath of long head of biceps 

brachii were also analyzed. The results showed that 10 pathological types were detected. 

Among them, synovitis in 33 cases (33/120, 27.5%), tenosynovitis in 61 cases (61/120, 

50.8%), bursitis in 55 cases (55/120, 45.8%), bone erosion in 73 cases (73/120, 60.8%), 

tendinitis in 15 cases (15/120, 12.5%), tendon damage in 10 cases (10/120, 8.3%), calcified 

tendinitis in 7 cases (7/120, 5.8%), osteophyte in 44 cases (44/120, 36.7%), tendon atrophy 

and tendon dislocation occurred in 2 cases each(2/120,1.7%), glenohumeral joint cavity 

thickness (5.97±2.12)mm, acromioclavicular joint cavity thickness(3.91±0.37)mm, tendon 

of long head of biceps brachii thickness(6.27±1.48)mm, tendon sheath of biceps brachii long 

head thickness(3.49±1.88)mm, subacromial-subdeltoid bursa thickness(6.42±3.67)mm. We 

come to the conclusion that high-frequency ultrasound can effectively identify a variety of 

pathological changes caused by rheumatoid shoulder arthritis, which has high diagnostic 

value. 

1. Introduction 

Rheumatoid arthritis is an autoimmune disease characterized by chronic, destructive and 

polyarthritis mediated by T lymphocytes and driven by antigen[1-2]. The incidence rate ranges 

from0.25% to 1%, and can even reach 1-2% among people aged 20-50[3-4]. The incidence rate in 

women is 2-3 times higher than that in men[5]. There are more than 30 million RA patients in China, 

which is one of the main causes of labor loss and disability[6]. RA mainly involves small joints, but 

shoulder joint involvement is not uncommon. It is reported in the literature that over 90% patients 

with RA may involve shoulder in the course of disease, resulting in symptoms of shoulder arthritis, 
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but it has not been paid enough attention to, and it is often easy to be missed or misdiagnosed in the 

process of disease diagnosis[7]. Therefore, early diagnosis and treatment of rheumatoid shoulder 

arthritis can effectively prevent shoulder joint dysfunction and deformity. This study observed the 

ultrasound imaging manifestations of shoulder joint and surrounding soft tissue lesions in RA patients, 

explored the auxiliary diagnostic value of high-frequency ultrasound for RA shoulder joint 

pathologies. 

2. Materials and methods 

2.1 General information 

Collect patients with rheumatoid arthritis who visited the Rheumatology and Immunology 

Department of Xi'an Fifth Hospital from September 2021 to September 2022 and experienced 

shoulder joint pain, swelling, or restricted mobility. RA conforms to the 1987 ACR classification 

standard or the 2010 ACR/EULAR classification standard. Except: there are other autoimmune 

diseases and tumor history that may cause shoulder joint lesions; congenital dysplasia of shoulder 

joint; shoulder joint surgery or prosthesis implantation; history of shoulder injury within half a year; 

received shoulder joint injection within 3 months; skin around the shoulder joint is broken or infected; 

mental disorders, low cognitive function, physical disability and severe dysfunction cannot cooperate 

with the examination. All subjects signed informed consent. 

2.2 Research method 

All patients underwent bilateral shoulder joint ultrasound examination.①Equipment: Siemens 

ACUSON P50 color ultrasonic instrument and high-frequency linear probe with the center frequency 

of 7.5~18 MHz are adopted.②A physician with over 5 years of experience in musculoskeletal 

ultrasound examination will conduct ultrasound examinations on enrolled patients and record the type 

and location of lesions.③Ultrasonic examination was carried out according to the standard scanning 

specification[8] formulated by OMERACT. This study focuses on the statistical analysis of 

inflammatory lesions in the shoulder joint, including synovitis, tenosynovitis, tendinitis, and bursitis, 

as well as structural lesions such as bone erosion, osteophyte formation, tendon damage, tendon 

atrophy, and tendon dislocation. The thickness of acromioclavicular joint cavity, glenohumeral joint 

cavity, subacromial-subdeltoid bursa and tendon and tendon sheath of long head of biceps brachii 

were measured, and the thickest point was taken to avoid probe pressure. The above pathological 

changes all follow the accepted definition in the literature[9-10]. Synovitis[11] and tenosynovitis[12] were 

scored according to OMERACT ultrasonic grading. Bone erosion was graded according to Ala 

Saarela standard[13]. 

3. Results 

3.1 General situation 

A total of 120 patients with RA were included, including 28 males and 92 females, aged from 22 

to 77 years, with an average of (52.2±11.9) years. The course of disease ranged from February to 

13.75 years, with an average of (4.86±3.86) years. 240 shoulder joints were examined by ultrasound, 

among which 35 cases (35/120, 29.2%) were left shoulder pathologies, 41 cases (41/120, 34.2%) 

were right shoulder pathologies, 37 cases (37/120, 30.8%) were shoulders pathologies, and 7 cases 

(7/120, 5.8%) were normal. The detection rate of shoulder joint pathologies by ultrasound was 94.2%, 

and all the undetected cases were further improved by magnetic resonance imaging of shoulder joint. 
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3.2 Types of shoulder joint pathologies  

Synovitis: 33 cases (33/120, 27.5%) with 42 shoulder joints (42/240, 17.5%) were detected, 27 

cases (27/120, 22.5%) of glenohumeral synovitis, totaling 34 shoulder joints (34/240, 14.2%), and 6 

cases (6/120, 5%) of acromioclavicular synovitis, totaling 8 shoulder joints (8/240, 3.3%). Thickness 

of the glenohumeral joint cavity (5.97±2.12) mm, and thickness of the acromioclavicular joint cavity 

(3.91±0.37) mm. The scoring results of synovitis are detailed in Table 1. 

Table 1: Scoring of shoulder synovitis in RA patients 

Synovitis SH (greyscale) Doppler 

(PD) 

Combined score* 

(greyscale SH + PD) 

Grade0 (normal) 0 11 0 

Grade1(minimal) 11 11 8 

Grade2(moderate) 23 15 23 

Grade 3 (severe) 8 5 11 

Tenosynovitis: 61 cases (61/120, 50.8%) with a total of 84 shoulder joints (84/240, 35%) were 

detected as tenosynovitis of the long head of the biceps tendon. The tendon thickness of the long head 

tendon of biceps brachii was (6.27±1.48) mm, and the tendon sheath thickness was (3.49±1.88) mm. 

See Table 2 for tenosynovitis score results. 

Table 2: Shoulder tenosynovitis score in RA patients 

Tenosynovitis GS-mode PD-mode 

Grade0 0 12 

Grade1 18 41 

Grade2 49 23 

Grade 3  17 8 

Bursitis: A total of 73 shoulder joints (73/240, 30.4%) were found in 55 cases (55/120, 45.8%), 

which were subacromial-subdeltoid bursitis. The thickness of subacromial-subdeltoid bursa was 

(6.42±3.67) mm. 

Bone erosion: 73 cases (73/120, 60.8%) with a total of 106 shoulder joints (106/240, 44.2%) were 

detected, which can be seen in any part of the joints. Nodules of the humeral head, the groove of the 

long head tendon of the biceps brachii, and the vicinity of the glenohumeral joint are commonly seen. 

Among them, there were 32 cases (32/120, 26.7%) of grade I erosion, totaling 46 shoulder joints 

(46/240, 19.2%), 23 cases (23/120, 19.2%) of grade II erosion, totaling 37 shoulder joints (37/240, 

15.4%), and 18 cases (18/120, 15%) of grade III erosion, totaling 23 shoulder joints (23/240, 9.6%). 

Tendinitis: 15 cases (15/120, 12.5%) with a total of 16 shoulder joints (16/240, 6.7%) were 

detected. Among them, there were 8 cases (8/120, 6.7%) of supraspinatus tendon with 9 shoulder 

joints (9/240, 3.8%), 4 cases (4/120, 3.3%) of biceps longus tendon with 4 shoulder joints (4/240, 

1.7%), 2 cases (2/120, 1.7%) of infraspinatus tendon with 2 shoulder joints (2/240, 0.8%), and 1 case 

(1/120, 0.8%) of subscapularis tendon with 1 shoulder joint (1/240, 0.4%). 

Tendon damage: 10 cases (10/120, 8.3%) with 10 shoulder joints (10/240, 4.2%) were detected. 6 

cases (6/120, 5%) of supraspinatus tendon, totaling 6 shoulder joints (6/240, 2.5%), including 4 cases 

(4/120, 3.3%) of partial tear, totaling 4 shoulder joints (4/240, 1.7%), and 2 cases (2/120, 1.7%) of 

full-thickness tear, totaling 2 shoulder joints (2/240, 0.8%). There were 2 cases of infraspinatus tendon 

(2/120, 1.7%) with 2 shoulder joints (2/240, 0.8%), 1 case of biceps brachii tendon and 1 case of 

subscapularis tendon (1/120, 0.8%), each involving 1 shoulder joint (1/240, 0.4%), all of which were 

partial tears. 

Calcified tendinitis: 7 cases (7/120, 5.8%) with 8 shoulder joints (8/240, 3.3%) were detected. 
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Among them, there were 4 cases (4/120, 3.3%) of supraspinatus tendon with a total of 5 shoulder 

joints (5/240, 2.1%), 2 cases (2/120, 1.7%) of infraspinatus tendon with a total of 2 shoulder joints 

(2/240, 0.8%), and 1 case (1/120, 0.8%) of subscapularis tendon with a total of 1 shoulder joint (1/240, 

0.4%). 

Osteophyte: 44 cases (44/120, 36.7%) with a total of 78 shoulder joints (78/240, 32.5%) were 

detected, which can be seen in any part of the joints. Nodules of the humeral head, glenoid joint, and 

acromioclavicular joint are more common. 

Tendon atrophy: Detected 2 cases (2/120, 1.7%) with a total of 2 shoulder joints (2/240, 0.8%), 

occurring in the supraspinatus tendon. 

Tendon dislocation: 2cases (2/120, 1.7%) with 2 shoulder joints (2/240, 0.8%) were found, which 

were incomplete dislocation of the long head tendon of biceps brachii. 

4. Discussion 

During the course of RA, shoulder involvement is not uncommon, but due to its complex structure, 

it is difficult to locate the painful area. In the early stages of the disease, it is often difficult to attract 

the attention of patients and clinical physicians, resulting in patients missing the best treatment 

opportunity and ultimately leading to joint deformities and functional disorders. Early detection of 

shoulder joint pathological changes, staged diagnosis and treatment according to specific pathological 

types and severity can effectively control the patient's condition and delay the development of the 

disease.  

At present, the commonly used imaging methods are X-ray, ultrasound, MRI and CT [14]. X-ray 

can show the structural diseases of shoulder joint such as bone hyperplasia, bone erosion and space 

stenosis, but it is not sensitive to the synovium and surrounding soft tissue diseases of shoulder joint, 

and its ability to find early RA shoulder joint diseases is limited. MRI can show RA synovitis, bone 

marrow edema, bone erosion and other diseases with high sensitivity, and can effectively evaluate 

RA shoulder joint diseases. It is an internationally recognized “gold standard” for diagnosis, but it is 

expensive, time-consuming and difficult to popularize and apply in primary hospitals, which limits 

its clinical application[15-16]. CT can detect early lesions in synovium and cartilage, and display fine 

structures of the rotator cuff, with a higher detection rate for osteoporosis than X-ray[17], but there is 

ionizing radiation present. High frequency ultrasound can clearly detect various pathological changes 

such as shoulder joint effusion, synovitis, bone erosion, bursitis, tenosynovitis, rotator cuff injury, 

etc., and has good consistency compared with MRI examination[18-19]. At the same time, ultrasound 

can be converted into color images related to blood vessels to analyze the speed and direction of blood 

flow, analyze local blood flow conditions[20], it has good diagnostic value for RA, especially early 

RA. Many clinicians and researchers believe that ultrasound examination is superior to physical 

examination, X-ray plain film and magnetic resonance imaging in rheumatic diseases[21]. The 

application of ultrasound in the clinical practice of rheumatism is increasing gradually, and ultrasound 

is linked with the diagnosis, treatment and condition evaluation of RA[22-23]. 

In this study, the detection rate of ultrasound in rheumatoid arthritis was as high as 94.2%, and 10 

types of shoulder joint pathologies were detected, among which the most common inflammatory 

diseases were tenosynovitis of biceps brachii (50.8%), subacromial-subdeltoid bursitis (45.8%) and 

synovitis of joint cavity (27.5%). Essentially, these three types of pathologies appear as fluid 

accumulation and synovial hypertrophy under ultrasound, with differences in the location and 

mechanism of the pathologies[24-25]. In 2019, OMERACT[8] had independent definitions for synovitis 

and tenosynovitis, but did not have an independent definition for bursitis, which essentially still 

belongs to synovitis. This study suggests that tenosynovitis of biceps brachii, subacromial-subdeltoid 

bursitis and synovitis of joint cavity are the most common causes of shoulder pain and shoulder joint 
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dysfunction in rheumatoid arthritis,similar to previous research results[24,26]. It is further verified that 

synovitis and tenosynovitis are the most common pathological manifestations of rheumatoid arthritis 

shoulder joint, and it is suggested that ultrasound is very sensitive to detect synovitis and 

tenosynovitis of RA shoulder joint, which is helpful for early diagnosis of RA. Ultrasound can 

accurately measure the thickness of the pathologies. In this study, the thickness of acromioclavicular 

joint cavity, glenohumeral joint cavity, subacromial-subdeltoid bursa and tendon and tendon sheath 

of long head of biceps brachii were measured. The more obvious the thickening of synovium, the 

easier it is to observe blood flow signals,the grading of pathologies based on ultrasound detection 

results has important clinical significance for the diagnosis and subsequent treatment evaluation of 

rheumatoid arthritis shoulder joint pathologies. 

This study suggests that the most common structural pathologies are bone erosion (60.8%) and 

osteophyte (36.7%). Previous studies have shown that ultrasound is easier to detect bone erosion early 

than X-ray[27], and the diagnostic coincidence rate is higher, and its detection efficiency is equivalent 

to that of MR[28]. In this study, the detection rate of bone erosion is high, especially in the large and 

small nodules of humeral head, the tendon groove of long head of biceps brachii and the vicinity of 

glenohumeral joint. The most common sites are all obvious inflammatory pathologies, and the 

positive rate of superficial erosion is significantly higher than that of the other two, suggesting that 

ultrasound has high sensitivity in detecting bone erosion and can accurately distinguish early tiny 

bone erosion. At the same time, the detection rate of osteophyte is high, which may be because some 

patients are older and have joint degenerative changes. On the other hand, it suggests that the 

progression of RA exacerbates shoulder joint strain. 

There were 15 cases of tendinitis (12.5%), 10 cases of tendon damage (8.3%), 7 cases of calcified 

tendinitis (5.8%), 2 cases of tendon atrophy and 2 cases of tendon dislocation (1.7%), totaling 36 

cases of tendon pathologies (36/120, 30%), indicating that tendon lesions are another serious 

consequence of chronic damage in RA. As is well known, synovitis is the basic pathological 

manifestation of RA, and bone erosion is the basic structural lesion of RA, previous studies have 

focused more on these lesions. This study found that tendon pathologies are also common clinical 

pathologies in rheumatoid arthritis shoulder joint pathologies and need to be taken seriously. A 

study[29] found that in 60 cases of RA shoulder ultrasound examination, the most common shoulder 

pathology was supraspinatus tendon lesions (n=33,55%), and similar conclusions were drawn. 

Tendon lesions, especially tendon tears, can be treated conservatively when the early damage is mild 

and only partially torn. If tendon rupture occurs, surgical treatment is necessary. The degree of tendon 

injury determines the choice of clinical treatment plan. Ultrasound can detect tendon injury early and 

accurately evaluate the degree of injury, which has good clinical value[30]. 

In this study, 7 patients (7/120,5.8%) with RA shoulder pain were diagnosed through MRI after 

complete ultrasound examination without detecting any pathologies. The main reasons for missed 

diagnosis analysis are as follows: (1) Ultrasound is easily affected by various factors, such as the 

performance of ultrasound equipment, the level of operation of the examining doctor, the degree of 

fat or thinness of the examinee, and the appropriate position during examination. (2) Due to the strong 

echogenicity of bones, ultrasound can only display cartilage and cortical bone, and cannot display 

bone marrow. (3) The ultrasound field of view is limited, making it difficult to comprehensively 

observe the anatomical structures of cartilage, rotator cuff, and deep areas. 

5. Conclusion 

In summary, high-frequency ultrasound has good tissue resolution and can clearly display tissues 

such as the surface of the shoulder joint bone, tendons, tendon sheaths, and bursae. It can accurately 

detect different pathological abnormalities of the shoulder joint in RA patients from all directions, 
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multiple angles, and accurately measure or implement semi quantitative grading of the pathologies 

range, objectively judge the severity of the disease, and have great potential and development space 

for the diagnosis and follow-up of RA shoulder joint pathologies. 

Acknowledgement  

Supported by the Project of Shaanxi Administration of Traditional Chinese Medicine (2021-ZZ-

LC014) 

References  

[1] Bixio R, Bertelle D, Pistillo F, et al. Rheumatoid arthritis and myasthenia gravis: a case-based review of the 

therapeutic options [J]. Clin Rheumatol, 2022, 41(4): 1247-1254.  

[2] Hresko AM, Got CJ, Gil JA. Perioperative management of immunosuppressive medications for rheumatoid arthritis 

[J]. J Hand Surg Am, 2022, 47(4): 370-378. 

[3] Finckh A, Gilbert B, Hodkinson B, et al. Global epidemiology of rheumatoid arthritis[J]. Nat Rev Rheumatol 2022, 

18: 591–602. 

[4] Akram, M, Daniyal, M, Sultana, S, Owais, A, Akhtar, N, Zahid, R, Said, F, Bouyahya, A, Ponomarev, E, Ali Shariat M, 

Thiruvengadam M. Traditional and modern management strategies for rheumatoid arthritis[J]. Clin. Chimica Acta. 2021, 

512, 142–155. 

[5] Scott IC, Whittle R, Bailey J, et al. Rheumatoid arthritis, psoriatic arthritis, and axial spondyloarthritis epidemiology 

in England from 2004 to 2020: an observational study using primary care electronic health record data[J]. Lancet Reg 

Health Eur 2022, 23: 100519.  

[6] Zhou, S.Y, Huang, G.L. Some important inhibitors and mechanisms of rheumatoid arthritis[J]. Chem. Biol. Drug Des. 

2022, 99: 930–943. 

[7] Sano Y, Toyoshima S, Miki Y, et al. Activation of inflammation and resolution pathways of lipid mediators in synovial 

fluid from patients with severe rheumatoid arthritis compared with severe osteoarthritis[J]. Asia Pac Allergy, 2020, 10(2): 

e21. 

[8] Backhaus M, Burmester GR, Gerber T, et al. Working Group for Musculoskeletal Ultrasound in the EULAR Standing 

Committee on international Clinical Studies including Therapeutic Trials. Guidelines for musculoskeletal ultrasound in 

rheumatology [J]. Ann Rheum Dis, 2001, 60(7): 641-649. 

[9] Zhang ZL, Deng X, Geng Y, et al. Musculoskeletal Ultrasound in Rheumatism: Foundation and Practice [M]. Beijing: 

Peking University Medical Press, 2018: 149-161. 

[10] Bruyn GA, Iagnocco A, Naredo E, et al. OMERACT definitions for ultrasonographic pathologies and elementary 

lesions of rheumatic disorders 15 years on[J]. J Rheumatol 2019, 46: 1388–1393. 

[11] Terslev L, Naredo E, Aegerter P et al. Scoring ultrasound synovitis in rheumatoid arthritis: a EULAR-OMERACT 

ultrasound taskforce- part 2: reliability and application to multiple joints of a standardised consensus-based scoring 

system [J]. RMD Open, 2017 Jul 11; 3(1): e000427. 

[12] Naredo E, D’Agostino MA, Wakefield RJ, et al. Reliability of a consensus-based ultrasound score for tenosynovitis 

in rheumatoid arthritis [J]. Ann Rheum Dis, 2013 Aug; 72(8): 1328-1334. 

[13] Alasaarela E, Suramo I, Tervone O, et al. Evaluation of humeral head erosions in rheumatoid arthritis: a comparison 

of ultrasonography, magnetic resonance imaging, computed tomography and plain radiography[J]. Br J Rheumatol, 1998 

Nov; 37(11): 1152-1156. 

[14] Chu ZJ, Zhang ZX. Imaging manifestations of shoulder joint in senile rheumatoid arthritis [J]. Practical Geriatrics, 

2024(02): 185-188. 

[15] Zhang Y, Wang MJ, Xue Y, et al. Effect of different doses of tofacitinib combined with methotrexate on patients with 

rheumatoid arthritis and its effect on the levels of serum factors[J]. The Journal of Practical Medicine, 2023, 39(1): 114-

118. 

[16] Huang YM, Tan ZM, Zhuang Y. Relation between T lymphocyte subsets in peripheral blood and prognosis of patients 

with rheumatoid arthritis after combined treatment of glucocorticoid[J]. Guangxi Medical Journal, 2022, 44(24): 2841-

2846. 

[17] Liu XF, Lun XM, Yu CJ, et al. Comparative study of QCT and DXA in the diagnosis of osteoporosis in elderly patients 

with rheumatoid arthritis[J]. Chinese Journal of Osteoporosis, 2021, 27(4): 475-480. 

[18] Abdelzaher MG, Tharwat S, AbdElkhalek A, et al. Ultrasound versus magnetic resonance imaging in the evaluation 

of shoulder joint pathologies in a cohort of rheumatoid arthritis patients[J]. Int J Rheum Dis, 2019 Dec; 22(12): 2158-

2164.   

6



[19] Shan JL, Zhou Q, Sun J, et al. Application of high-resolution ultrasound in the diagnosis of rotator cuff injury[J]. 

Chinese Journal of Hand Surgery, 2021, 37(5): 337-339. 

[20] Xie SM, Huang DH, Deng SM, et al. Correlation of image features of musculoskeletal ultrasound, blood flow signal 

classification and pathological staging in diagnosing patients with rheumatoid arthritis[J]. China Medical Equipment, 

2022, 19(7): 67-70. 

[21] Elangovan S, Tan YK. The Role of Musculoskeletal Ultrasound Imaging in Rheumatoid Arthritis[J]. Ultrasound Med 

Biol, 2020 Aug; 46(8): 1841-1853.  

[22] Daskareh M, Vakilpour A, Barzegar-Golmoghani E, et al. Predicting Rheumatoid Arthritis Development Using Hand 

Ultrasound and Machine Learning-A Two-Year Follow-Up Cohort Study[J]. Diagnostics (Basel), 2024 Jun 4; 14(11): 

1181. 

[23] Tsai PH, Fang YF, Chen YF, et al. Predictors of Remission or Combined Remission and Low Disease Activity in 

Rheumatoid Arthritis Patients in Taiwan, China: A Prospective Cohort Study[J]. J Clin Med, 2024 Apr 25; 13(9): 2521. 

[24] Deng XR, Sun XY, Zhang ZL. Ultrasonic manifestations of shoulder joint lesions in patients with rheumatoid arthritis 

and rheumatic polymyalgia [J]. Chinese Journal of Rheumatology, 2018, 22(10): 672-674. 

[25] Xu HY. Comparison on the Diagnostic Value of Ultrasound and MRI in Patients with Rheumatoid Synovial Lesions 

of Shoulder Joints [J]. Chinese Journal of CT and MRI, 2021, 19(4): 168-170. 

[26] Shinagawa S, Okamura K, Yonemoto Y, et al. Shoulder tenderness was associated with the inflammatory changes on 

magnetic resonance imaging in patients with rheumatoid arthritis[J]. Sci Rep. 2019, 9(1): 19599. 

[27] Chen ZC. Effect observation and detection rate analysis of high-frequency color Doppler ultrasound in the diagnosis 

of wrist joint lesions in rheumatoid arthritis [J]. Modern Medical Imageology, 2022, 31(7): 1369-1371. 

[28] Hu XL, Liu C, Xie J, et al. Diagnostic efficacy of high-frequency ultrasound, X-ray and MRI in early rheumatoid 

arthritis[J]. Chinese Journal of CT and MRI, 2021, 19(6): 150-152. 

[29] MA Leblebicier, F Yaman, İ Saraçoğlu, et al. Relationship between shoulder ultrasound findings and disease activity 

in patients with rheumatoid arthritis: A pilot study [J]. Arch Rheumatol, 2021 Oct 12; 37(1): 77-84.  

[30] Lin L, Zhang M, Zeng YH, et al. Clinical value of energy Doppler ultrasound combined with shear wave elastography 

in evaluating the degree of supraspinatus tendon injury [J]. Journal of Ultrasound in Clinical Medicine, 2024, 26(6): 

496-499.  

7




