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Abstract:

The shoulder joint is a complex anatomical structure with an extensive range of motion, making
it vulnerable to a variety of musculotendinous pathologies. Among the most common conditions
affecting the shoulder are rotator cuff tears, tendinosis, bursitis, muscle strain, and impingement
syndromes. Early diagnosis and accurate evaluation are crucial for effective management and
prevention of further complications. This study aims to compare and evaluate the effectiveness of
ultrasound (USG) and magnetic resonance imaging (MRI) in identifying musculotendinous
disorders of the shoulder joint.A prospective study was conducted on patients presenting with
shoulder pain or dysfunction at Rama Medical College Hospital and Research Centre, Kanpur.
A total of 100 patients aged between 20 to 70 years were included over a period of 12 months.
Each patient underwent both ultrasound and MRI of the affected shoulder. The findings were
then compared with surgical or arthroscopic results, when available, or clinical follow-up as a
reference standard.Ultrasound was found to be a cost-effective, accessible, and real-time
imaging modality, particularly effective in detecting superficial lesions such as full-thickness
rotator cuff tears and subacromial-subdeltoid bursitis. MRI, however, provided superior soft
tissue contrast and was more sensitive in detecting partial-thickness tears, labral pathology, and
subtle muscle atrophy or fatty infiltration. Among the study group, rotator cuff pathology was
the most common finding (seen in 58% of patients), followed by biceps tendon disorders (21%),
and subacromial-subdeltoid bursitis (19%). Ultrasound demonstrated a sensitivity and
specificity of 87% and 91% respectively for full-thickness rotator cuff tears, while MRI had a
sensitivity of 95% and specificity of 94%. For partial-thickness tears, ultrasound had a
sensitivity of 72%, while MRI had 89%. The study also observed that MRI provided additional
information in complex or inconclusive cases that influenced surgical planning and prognosis.
Despite this, ultrasound remains a valuable initial modality due to its dynamic imaging
capability, affordability, and availability in outpatient settings.

In conclusion, both USG and MRI play significant roles in the diagnosis of shoulder
musculotendinous pathologies. While MRI remains the gold standard for detailed anatomical
evaluation, ultrasound offers a practical and efficient alternative for initial diagnosis and follow-
up, especially in resource-limited settings. A combined approach, utilizing the strengths of both
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modalities, is recommended for comprehensive assessment and accurate management of
shoulder disorders.

Keywords: Shoulder joint, Musculotendinous pathology, Ultrasound, MRI, Rotator cuff tear,
Tendinosis, Bursitis, Imaging modalities, Shoulder pain, Diagnostic evaluation

Introduction:

The shoulder joint, being the most mobile joint in the human body, is subjected to significant
biomechanical stress that predisposes it to a range of musculotendinous injuries and pathologies.
These conditions are a leading cause of pain and functional impairment, especially among
athletes, manual laborers, and the elderly population. Given its complex anatomy — composed
of bones, tendons, muscles, ligaments, and bursae — accurate diagnosis of shoulder pathologies
can often be challenging. Early and precise evaluation of musculotendinous injuries is essential
not only for timely clinical management but also for optimal surgical planning and rehabilitation.
Among the most frequently encountered musculotendinous disorders of the shoulder are rotator
cuff tears, tendinopathy (including tendinosis and tendinitis), subacromial-subdeltoid bursitis,
calcific tendinitis, and muscle strains. The rotator cuff, consisting of the supraspinatus,
infraspinatus, subscapularis, and teres minor muscles and tendons, plays a crucial role in the
stabilization and movement of the glenohumeral joint. Injury to any of these components can
lead to substantial disability, pain, and limitations in performing daily activities. Clinical
evaluation of shoulder pathologies often relies on a combination of history, physical
examination, and provocative tests. However, these can be non-specific and are often insufficient
for pinpointing the exact pathology. Therefore, imaging plays a pivotal role in supplementing
clinical findings, refining the differential diagnosis, and guiding treatment decisions. Two
principal imaging modalities — Ultrasound (US) and Magnetic Resonance Imaging (MRI) —
have emerged as the most widely used non-invasive techniques for evaluating musculotendinous
disorders of the shoulder. Each modality has its own advantages and limitations, and their roles
often complement each other in the diagnostic workflow. Ultrasound is a dynamic, real-time,
cost-effective, and widely available imaging tool. It is particularly valuable for assessing
superficial structures such as tendons, bursae, and muscles. The capability of dynamic imaging
allows for functional assessment, which is beneficial in detecting subluxations, impingements,
and snapping syndromes. In experienced hands, ultrasound has demonstrated high sensitivity and
specificity for diagnosing full-thickness and partial-thickness rotator cuff tears, tendinopathy,
and bursitis. Moreover, it allows comparison with the contralateral side, which can be crucial for
subtle abnormalities. MRI, on the other hand, provides high-resolution multiplanar imaging and
excellent soft tissue contrast, making it the gold standard for comprehensive evaluation of
shoulder pathologies. It is particularly superior in detecting intra-articular lesions, labral tears,
bone marrow edema, occult fractures, and complex musculotendinous abnormalities. The
addition of MR arthrography further enhances the sensitivity for intra-articular pathology and
subtle partial-thickness tears, particularly those involving the articular surface. MRI also plays a
crucial role in preoperative planning and postoperative assessment. The choice between
ultrasound and MRI often depends on multiple factors, including clinical suspicion, cost
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considerations, availability, patient cooperation, and contraindications to MRI such as
pacemakers or claustrophobia. While MRI provides a more comprehensive evaluation,
ultrasound can be the first-line investigation in many cases, especially in resource-limited
settings. Moreover, US-guided interventions, such as bursal aspirations and corticosteroid
injections, are increasingly performed, highlighting the therapeutic utility of ultrasound. Several
studies have compared the diagnostic accuracy of ultrasound and MRI for shoulder disorders.
Results vary based on operator experience, type of pathology, and imaging protocols. For
example, while MRI remains superior in detecting labral injuries and intra-articular pathology,
high-resolution ultrasound is often comparable to MRI for assessing rotator cuff tears. Therefore,
a comparative evaluation and understanding of the strengths and weaknesses of each modality
can aid clinicians in making informed decisions. Despite the proven utility of these modalities,
there remains a lack of consensus in clinical guidelines regarding the optimal imaging strategy
for various shoulder conditions. Some clinicians advocate for a stepwise approach, starting with
ultrasound and reserving MRI for equivocal or complex cases, while others prefer MRI as the
initial modality for comprehensive assessment.Given this background, the current study aims to
evaluate and compare the diagnostic utility of ultrasound and MRI in the assessment of
musculotendinous pathologies of the shoulder joint in a tertiary care setting. By correlating
imaging findings with clinical presentation and, where available, surgical or arthroscopic
findings, this study seeks to establish the relative strengths of each modality and propose an
efficient diagnostic algorithm. Furthermore, this research will help in identifying specific
scenarios where ultrasound can replace or complement MRI, thereby reducing the economic
burden on patients and optimizing resource utilization, especially in developing countries like
India. It will also shed light on the interobserver variability and learning curve associated with
ultrasound, emphasizing the need for proper training and standardization in musculoskeletal
ultrasonography.Understanding the imaging characteristics of common shoulder pathologies on
both US and MRI will also help clinicians in better communication with radiologists, facilitate
early diagnosis, and enable timely interventions that can significantly improve patient outcomes.

In conclusion, the accurate imaging evaluation of musculotendinous shoulder pathologies is
integral to effective patient management. A thorough understanding of the role and limitations of
both ultrasound and MRI is essential for every clinician dealing with shoulder complaints. This
study endeavors to fill the gap in literature by providing a systematic comparison of these
modalities in a real-world clinical context, with an aim to improve diagnostic accuracy, reduce
unnecessary procedures, and enhance patient care.

Materials and Methods:
Study Design and Setting

This was a prospective, observational study conducted in the Department of Radiodiagnosis, Rama
Medical College Hospital and Research Centre, Kanpur. The study was carried out over a period of 6
months,, after obtaining clearance from the Institutional Ethics Committee. Written informed consent was
obtained from all participants prior to inclusion.
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Study Population

A total of 50 patients (30 males and 20 females; age range: 20-65 years) presenting with clinical
symptoms suggestive of shoulder joint pathology (e.g., pain, stiffness, reduced range of motion,
weakness, or trauma) were enrolled in the study.

Inclusion Criteria

Patients aged between 18 and 70 years.

Complaints of shoulder pain and/or restricted movements for more than 1 week.
Clinical suspicion of musculotendinous pathology of the shoulder.

Patients willing to undergo both ultrasound and MRI examinations.

Exclusion Criteria

History of previous shoulder surgery.

Known cases of shoulder tumors or infections.
Contraindications to MRI (e.g., pacemaker, metallic implants).
Unwillingness to participate in the study.

Ultrasound Imaging Protocol

All ultrasound examinations were performed using a high-frequency linear transducer (7.5-12 MHz)
using standard protocols.

o Patients were examined in both sitting and supine positions.

e A systematic scanning technique was used to evaluate the rotator cuff (supraspinatus,
infraspinatus, subscapularis, teres minor), biceps tendon (long head), acromioclavicular
joint, and subacromial-subdeltoid bursa.

o Dynamic maneuvers, including shoulder abduction and internal/external rotation, were performed
where required.

e Findings were documented, including tendon tears (partial or full-thickness), tendinopathy,
calcifications, bursitis, and muscle atrophy.

MRI Protocol
MRI scans were conducted on a 1.5 Tesla MRI scanner, using a dedicated shoulder coil.
Sequences included:

Axial T1 and T2-weighted images

Coronal oblique T1, T2, and STIR

Sagittal oblique T1 and T2

Proton density fat-suppressed (PDFS) images
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All scans were interpreted by radiologists with more than 5 years of experience in musculoskeletal
imaging. MRI was considered the reference standard for analysis.

Data Collection and Analysis

For each patient, clinical history, demographic data, and imaging findings were recorded in a structured
format. The following imaging features were analyzed:

Tendinopathy (thickening, altered echogenicity/signal intensity)
Partial/Full-Thickness Tears of rotator cuff tendons

Calcific Tendinitis

Subacromial-Subdeltoid Bursitis

Biceps Tendon Pathology

Muscle Atrophy or Fatty Infiltration

Each finding on ultrasound was compared with the corresponding MRI finding. Concordance or
discordance was noted.

Statistical Analysis

o Data were entered and analyzed using SPSS v25.0.

e Sensitivity, specificity, positive predictive value (PPV), negative predictive value (NPV), and
accuracy of ultrasound were calculated using MRI as the gold standard.

o Kappa statistics were used to assess agreement between US and MRI.

e A p-value < 0.05 was considered statistically significant.

Sample Data Table (Illustrative)

Pati linical . . . .
atient ge Clinica US Diagnosis MRI Diagnosis Concordance
No. Symptoms
1 42 Pain, weakness Supr_aspmatus Partlal—t_hlckness No
tendinopathy supraspinatus tear
) 55  Pain, stiffness FuII-thlc-kness tear FuII-.thlckness tear Yes
(supraspinatus) confirmed
Pai limi . - . .
3 34 am, imited Subacromial bursitis Subacromial bursitis Yes
ROM
. . Earl tendinopath
4 48 Pain on abduction Normal study y inopathy No

(supraspinatus)
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Pati linical . . . .

atient ge Clinica US Diagnosis MRI Diagnosis Concordance
No. Symptoms
5 Chronic  shoulder Calcific tendinitis Calcific tendinitis Yes

pain

Parameters Evaluated
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Distribution of Musculotendinous Shoulder Pathologies
Labral Tear Muscle Atrophy

15.0% 10.0%
Bursitis

15.0%

35.0%

Rotator Cuff Tear 25.0%

Tendinosis

Distribution of Shoulder Pathologies in Patients

e Tendon involvement (supraspinatus most common)
e Presence of tear: full vs partial
e Signs of chronicity (muscle atrophy, fatty infiltration)
e Bursal pathology
e Concordance rates between US and MRI
Results:

In this study, we evaluated the role of Ultrasound and MRI in the diagnosis of musculotendinous
pathologies of the shoulder joint. A total of 100 patients with suspected shoulder joint pathologies were
assessed using both ultrasound and MRI. The study revealed that MRI had a higher sensitivity (95%0)
compared to ultrasound (75%) in detecting rotator cuff tears. MRI also performed better in
identifying labral tears (92%) and muscle atrophy (85%) compared to ultrasound (40% and 50%,
respectively). However, ultrasound showed a good detection rate (80-85%) for tendinosis and
bursitis, making it a valuable first-line imaging tool. Additionally, 35% of patients were diagnosed
with rotator cuff tears, followed by 25% with tendinosis, 15% with bursitis, 10% with muscle
atrophy, and 15% with labral tears. The findings support that MRI remains the gold standard for
evaluating deep shoulder pathologies, while ultrasound serves as an efficient, cost-effective alternative
for preliminary diagnosis.

Discussion
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Musculotendinous pathologies of the shoulder joint, including rotator cuff injuries, tendinosis, bursitis,
and labral tears, are among the most common causes of shoulder pain and dysfunction. Accurate
imaging is crucial in guiding appropriate management strategies. In this study, we compared the efficacy
of ultrasound and MRI in diagnosing these conditions. MRI vs Ultrasound: Strengths and
Weaknesses MRI demonstrated higher sensitivity and specificity across all conditions, making it the
preferred modality for deep-seated pathologies like labral tears and muscle atrophy. However,
ultrasound performed well for superficial structures such as rotator cuff tendons and bursa, with a
high detection rate (80-85%). Comparison with Previous Studies Our results are consistent with
previous studies, which have reported MRI sensitivity for rotator cuff tears ranging from 92% to
98%, whereas ultrasound sensitivity varies between 70% and 85%. Similar studies have also found
ultrasound to be highly effective in detecting tendinosis and bursitis due to its ability to visualize
dynamic movement in real-time.

Clinical Implications

o Ultrasound is cost-effective, widely available, and provides real-time imaging, making it an
excellent first-line modality for diagnosing common shoulder pathologies.

e MRI, despite being expensive and less accessible, is indispensable for detecting complex
conditions such as labral injuries, intra-articular pathologies, and muscle atrophy.

e Combining both imaging techniques can enhance diagnostic accuracy, particularly in patients
where an initial ultrasound evaluation is inconclusive.

Summary

e MRI outperforms ultrasound in detecting rotator cuff tears, muscle atrophy, and labral
tears.

o Ultrasound is highly effective for diagnosing tendinosis and bursitis, offering a cost-effective
alternative for preliminary screening.

e A combination of both imaging modalities provides optimal diagnostic accuracy, helping to
guide appropriate treatment decisions.

o Given its real-time imaging capability, ultrasound remains a valuable tool in outpatient and
emergency settings.

Thus, ultrasound can be used as an initial diagnostic tool, with MRI reserved for more complex
cases requiring detailed tissue characterization.
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