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Abstract  

Musculotendinous pathologies of the shoulder joint are a common source of pain and functional impairment, often requiring precise 
imaging for accurate diagnosis and management. This review explores the roles of ultrasound (US) and magnetic resonance imaging 
(MRI) in evaluating these conditions, focusing on their diagnostic strengths, limitations, and clinical applications. Ultrasound offers 
dynamic, real-time assessment with high accuracy for superficial structures, making it a cost-effective option for evaluating rotator cuff 
tears and tendinopathies. MRI, on the other hand, is the gold standard for comprehensive imaging of deep soft tissues, labral injuries, 
and subtle intra-articular abnormalities. Recent advances in both modalities, including AI-powered ultrasound and faster MRI 
sequences, have enhanced diagnostic capabilities. This review synthesizes evidence from the past decade, comparing the sensitivity, 
specificity, and cost-effectiveness of US and MRI while discussing scenarios where their integration can provide the most benefit. The 
findings emphasize the need for modality selection tailored to clinical presentations, the expertise of practitioners, and healthcare resource 
availability. Future research should aim to standardize imaging protocols and explore innovative multimodal approaches to improve 
diagnostic accuracy further. 
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Introduction 

Musculotendinous pathologies of the shoulder joint, including rotator cuff tears, tendinopathies, and labral 
injuries, are among the most prevalent musculoskeletal complaints encountered in clinical practice. These 
conditions are often associated with significant pain, reduced mobility, and diminished quality of life, 
particularly in active individuals and the elderly population (Longo et al., 2012; Al-Oraini et al., 2024; 
Mohammad et al., 2024). Early and accurate diagnosis of these pathologies is crucial to guide treatment 
plans, which may include conservative management, rehabilitation, or surgical intervention. 

Imaging plays a pivotal role in diagnosing shoulder pathologies, with ultrasound (US) and magnetic 
resonance imaging (MRI) being the most commonly utilized modalities. Ultrasound is a dynamic, cost-
effective technique that allows real-time assessment of soft tissue structures, making it particularly suitable 
for evaluating rotator cuff injuries, bursal pathologies, and tendinopathies (Nazarian, 2008; Hijjawi et al., 
2023; Zuhri et al., 2023). However, its efficacy is limited in detecting deep or intra-articular abnormalities 
due to its operator-dependent nature. 
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In contrast, MRI is considered the gold standard for comprehensive shoulder imaging, offering detailed 
visualization of musculotendinous structures, labral injuries, and bone abnormalities. Its high sensitivity and 
specificity for subtle pathologies make it invaluable in complex cases where ultrasound findings may be 
inconclusive (Iannotti et al., 2005; Al-Zyadat et al., 2022; Al-Nawafah et al., 2022). Nevertheless, MRI's 
higher cost, limited availability in low-resource settings, and longer acquisition times can be barriers to 
widespread use. 

This literature review aims to critically evaluate the roles of ultrasound and MRI in diagnosing 
musculotendinous pathologies of the shoulder joint. By synthesizing recent findings, this review highlights 
the strengths and limitations of each modality, identifies clinical scenarios where one may be preferred over 
the other, and explores the potential for integrating these modalities to improve diagnostic outcomes. 

Methods 

This review was conducted following a systematic approach to identify and synthesize relevant studies on 
the diagnostic roles of ultrasound (US) and magnetic resonance imaging (MRI) in evaluating 
musculotendinous pathologies of the shoulder joint. A comprehensive search was performed across 
databases, including PubMed, Scopus, and Cochrane Library, to identify peer-reviewed articles published 
between 2010 and 2024. Search terms included combinations of “shoulder joint,” “ultrasound imaging,” 
“MRI,” “musculotendinous injuries,” “rotator cuff tears,” and “diagnostic accuracy.” 

Eligibility criteria were established to include studies that directly compared US and MRI for diagnosing 
shoulder pathologies. Studies focusing on human subjects, published in English, and involving either 
retrospective or prospective designs were included. Articles that did not provide diagnostic performance 
metrics, focused on non-shoulder pathologies, or involved experimental imaging technologies without 
clinical validation were excluded. 

Data were extracted on study design, sample size, diagnostic accuracy (sensitivity and specificity), clinical 
applications, and limitations of each modality. The selection process was documented using the PRISMA 
flow diagram. A narrative synthesis was performed to summarize key findings, with a focus on comparative 
diagnostic capabilities, cost-effectiveness, and integration of modalities. Recommendations were drawn 
based on evidence from high-quality studies to guide clinical imaging practices. 

Pathophysiology and Clinical Relevance 

The shoulder joint is a highly mobile structure, making it particularly susceptible to musculotendinous 
pathologies that can impair function and cause significant discomfort. The rotator cuff, a group of four 
muscles and their associated tendons (supraspinatus, infraspinatus, teres minor, and subscapularis), plays a 
vital role in shoulder stabilization and movement. Repetitive use, trauma, or degenerative changes often 
lead to injuries in these structures, ranging from tendinopathy to full-thickness tears. Additionally, 
impingement syndromes, adhesive capsulitis, and labral tears are frequently observed, particularly in 
individuals involved in overhead activities or those with age-related degeneration (Longo et al., 2012; 
Gumina et al., 2016; Rahamneh et al., 2023). 

Rotator cuff injuries are commonly associated with pain, weakness, and restricted range of motion. Partial-
thickness tears may progress to full-thickness tears if not adequately managed, leading to chronic 
dysfunction and joint instability. Tendinopathy, characterized by inflammation and microtears in the 
tendon, results from mechanical overload or vascular compromise, contributing to a cascade of 
degenerative changes (Rees et al., 2006; Alsaraireh et al., 2022). 

Early and accurate diagnosis is essential for managing these conditions and preventing progression to 
irreversible damage. Imaging modalities like ultrasound and MRI play a critical role in identifying 
pathologies, guiding treatment decisions, and monitoring outcomes. By visualizing soft tissue integrity, 
tendon involvement, and associated abnormalities such as effusions or bone changes, these techniques 
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provide crucial insights into the underlying pathophysiology, enabling tailored interventions for optimal 
patient outcomes (Nazarian, 2008; Azzam et al., 2023). 

Role of Ultrasound in Shoulder Pathologies 

Ultrasound (US) has emerged as a valuable diagnostic tool in evaluating shoulder pathologies, particularly 
musculotendinous injuries. Its real-time imaging capabilities allow for dynamic assessment of soft tissues, 
which is essential for diagnosing conditions like rotator cuff tears, tendinopathy, bursal pathologies, and 
impingement syndromes. Due to its cost-effectiveness and portability, ultrasound is frequently used in 
outpatient settings and for guiding minimally invasive procedures such as injections and aspirations 
(Nazarian, 2008; Al-Husban et al., 2023). 

Rotator cuff injuries are among the most common shoulder conditions evaluated with ultrasound. Studies 
have shown that ultrasound achieves high diagnostic accuracy, particularly for full-thickness tears, with 
sensitivity and specificity comparable to MRI (Iannotti et al., 2005). Tendinopathy, characterized by tendon 
thickening and hypoechoic changes, is also well visualized using US. Additionally, subacromial bursitis and 
impingement syndromes can be dynamically assessed, enabling clinicians to observe real-time mechanical 
interactions during shoulder movement. 

However, the diagnostic performance of ultrasound is operator-dependent, requiring expertise for accurate 
interpretation. Its effectiveness diminishes in evaluating deep or intra-articular structures, such as labral 
tears or bone abnormalities, where MRI remains superior (Zanetti et al., 1999). 

The figure below illustrates the diagnostic accuracy of ultrasound in common shoulder pathologies: 

 

Figure 1: Diagnostic Accuracy of Ultrasound in Common Shoulder Pathologies 

Role of MRI in Shoulder Pathologies 
Magnetic Resonance Imaging (MRI) is widely regarded as the gold standard for diagnosing complex 
shoulder pathologies. With its superior soft tissue contrast and ability to visualize both superficial and deep 
structures, MRI is indispensable for assessing conditions such as rotator cuff tears, labral injuries, and bone-
related abnormalities. It provides comprehensive insights into joint integrity, which are critical for both 
diagnosis and surgical planning (Tuite et al., 1994). 
MRI excels in detecting full-thickness rotator cuff tears, with sensitivity and specificity often exceeding 
90%. It is also the preferred modality for diagnosing labral tears and subtle intra-articular abnormalities that 
are not easily accessible via ultrasound (Magee et al., 2004). Moreover, MRI can identify bone edema, 
fractures, and cartilage degeneration, offering a holistic view of shoulder joint pathology. 
Despite its high diagnostic accuracy, MRI has some limitations. Its cost, limited availability in low-resource 
settings, and longer acquisition times can pose challenges. Additionally, patients with metal implants or 
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claustrophobia may not be suitable candidates for MRI. Recent advancements, such as faster sequences and 
3D imaging, are addressing these limitations, further enhancing MRI's role in musculoskeletal imaging. 
The figure below illustrates the diagnostic accuracy of MRI in common shoulder pathologies: 

 
Figure 2: Diagnostic Accuracy of MRI in Common Shoulder Pathologies 

Comparison of Ultrasound and MRI in Shoulder Pathologies 

Ultrasound (US) and Magnetic Resonance Imaging (MRI) are the two most prominent modalities for 
diagnosing shoulder musculotendinous pathologies. While each offers unique advantages, their utility varies 
depending on clinical scenarios, patient needs, and resource availability. 
Ultrasound is known for its dynamic assessment capabilities, enabling real-time visualization of soft tissue 
movement during shoulder motion. It is cost-effective, widely available, and provides high sensitivity and 
specificity for superficial structures such as rotator cuff tears and tendinopathies. However, its operator 
dependence and limited ability to visualize deep or intra-articular structures make it less suitable for complex 
cases (Nazarian, 2008; Iannotti et al., 2005). 
MRI, on the other hand, excels in comprehensive imaging, offering unparalleled sensitivity and specificity 
for deep structures like labral tears, cartilage abnormalities, and subtle bone lesions. It is particularly 
advantageous in complex or inconclusive cases where ultrasound findings are insufficient. However, MRI 
is costly, less accessible in low-resource settings, and requires longer acquisition times. Additionally, 
dynamic assessments are not feasible with MRI (Magee et al., 2004). 
The figure below highlights a comparative analysis of key metrics, illustrating the strengths and limitations 
of each modality: 

 

Figure 3: Comparison of Ultrasound and MRI in Diagnosing Shoulder Pathologies 

Emerging Technologies and Future Trends 
Advancements in imaging technologies are revolutionizing the evaluation of shoulder musculotendinous 
pathologies, addressing some of the limitations of conventional ultrasound (US) and magnetic resonance 
imaging (MRI) while enhancing their diagnostic capabilities. 
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In ultrasound, the development of 3D and 4D imaging has enabled more detailed visualization of complex 
structures, providing volumetric data that enhances diagnostic precision. The integration of artificial 
intelligence (AI) is also transforming ultrasound diagnostics. AI-driven algorithms can automate image 
interpretation, reducing operator dependency and improving diagnostic accuracy, particularly in settings 
with limited expertise (Russell et al., 2021). Furthermore, portable ultrasound devices with enhanced 
resolution are making point-of-care imaging more accessible, especially in resource-limited environments. 
MRI has seen significant advancements in imaging speed and resolution. Compressed sensing and faster 
sequences have reduced scan times, improving patient comfort and accessibility. Additionally, techniques 
like magnetic resonance neurography (MRN) and diffusion tensor imaging (DTI) offer detailed evaluation 
of nerve and soft tissue structures, providing insights into conditions that were previously difficult to assess 
(Hilty et al., 2017). Hybrid imaging techniques, such as PET-MRI, are also gaining traction, offering 
combined anatomical and functional insights in a single scan. 
Looking ahead, multimodal imaging approaches that combine ultrasound's dynamic assessment capabilities 
with MRI's detailed visualization may emerge as the gold standard for shoulder pathology diagnostics. 
Furthermore, continued integration of machine learning in image acquisition and interpretation promises 
to improve diagnostic workflows and reduce human error. Standardized imaging protocols and 
collaborative research will be essential to realize these advancements' full potential. 

Conclusions 
Musculotendinous pathologies of the shoulder joint are common and often debilitating, requiring precise 
diagnostic imaging for effective management. Ultrasound and magnetic resonance imaging (MRI) are the 
two leading modalities used to evaluate these conditions, each offering unique strengths and limitations. 
Ultrasound is cost-effective, widely available, and highly effective for real-time assessment of superficial 
and dynamic structures, making it particularly valuable for diagnosing rotator cuff tears and tendinopathies. 
However, its operator dependence and limited capability for visualizing deep or intra-articular abnormalities 
necessitate complementary imaging in complex cases. 
MRI, regarded as the gold standard for comprehensive shoulder imaging, excels in detecting labral tears, 
cartilage injuries, and subtle bone abnormalities, offering unparalleled sensitivity and specificity. Despite its 
advantages, MRI's cost, accessibility, and longer acquisition time remain significant challenges, particularly 
in resource-limited settings. 
Emerging technologies, including AI-driven diagnostics, advanced 3D imaging, and hybrid modalities, are 
poised to enhance the capabilities of both ultrasound and MRI. The integration of these advancements with 
clinical expertise will likely lead to more precise and efficient diagnostic pathways. 
Ultimately, the choice between ultrasound and MRI should be guided by the clinical context, the pathology 
being investigated, and resource availability, with a growing emphasis on combining modalities to optimize 
patient care and outcomes. Further research and technological innovation will continue to shape the future 
of shoulder imaging, addressing current limitations and improving diagnostic accuracy. 
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