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ABSTRACT 

 
Rotator cuff tears are a common cause of shoulder pain and dysfunction, necessitating accurate 

and early diagnosis for effective management. Ultrasonography (USG) is a cost-effective, non-invasive 
modality increasingly used for evaluating rotator cuff pathologies. To assess the diagnostic accuracy of 
ultrasonography in detecting rotator cuff tears and compare its findings with magnetic resonance 
imaging (MRI) as the gold standard. This cross-sectional, observational study included 70 patients 
clinically suspected of rotator cuff pathologies, conducted from November 2022 to May 2024 in the 
Department of Radiodiagnosis, HIMSR, New Delhi. USG and MRI were used to evaluate anatomical 
structures, including the biceps tendon, subscapularis, supraspinatus, and infraspinatus. Statistical 
analysis determined sensitivity, specificity, and diagnostic accuracy of USG compared to MRI. USG 
demonstrated high sensitivity (93.8%) and specificity (95%) for full-thickness tears, with an accuracy of 
94.3%. For partial-thickness tears, sensitivity and specificity were 90.9% and 92.3%, respectively. Patient 
satisfaction with USG was significantly higher due to its shorter imaging time, lower cost, and dynamic 
evaluation capabilities. Ultrasonography is a reliable, cost-effective, and patient-friendly diagnostic tool 
for rotator cuff tears, offering high accuracy and complementing MRI in clinical practice. 
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INTRODUCTION 
 

Rotator cuff tears are among the most common causes of shoulder pain and dysfunction, 
significantly impacting the quality of life and physical activity levels [1]. The rotator cuff is a group of four 
muscles and their tendons that stabilize the shoulder joint and facilitate a wide range of upper limb 
movements [2]. Tears can result from acute injuries, chronic degenerative changes, or overuse, 
particularly in athletes and individuals with repetitive overhead activities. Early and accurate diagnosis is 
essential to ensure optimal treatment outcomes, whether conservative or surgical [3, 4].  

 
Ultrasonography (USG) has emerged as a pivotal diagnostic tool in the evaluation of rotator cuff 

tears due to its non-invasive nature, accessibility, real-time imaging capabilities, and cost-effectiveness. It 
provides high-resolution images of the rotator cuff tendons, allowing for detailed assessment of structural 
integrity, tendon thickness, and dynamic evaluation of shoulder mechanics. Compared to other imaging 
modalities such as magnetic resonance imaging (MRI), ultrasonography is highly sensitive and specific, 
especially in detecting full-thickness tears [5].  

 
Moreover, ultrasonography is a valuable tool for bedside evaluation and follow-up in patients 

undergoing conservative treatment or post-surgical rehabilitation. Its ability to differentiate between 
tendinopathies, partial, and full-thickness tears makes it indispensable in clinical settings, particularly in 
resource-limited environments. 
 

STUDY METHODOLOGY 
 

This cross-sectional, observational study was conducted in the Department of Radiodiagnosis, in 
collaboration with the Department of Orthopaedics, HIMSR, New Delhi, a tertiary care center catering to 
both urban and rural populations from neighbouring states. The study was carried out over a period of 1 
year and 6 months, from November 2022 to May 2024. Ethical clearance was obtained from the 
Institutional Ethics Committee prior to the commencement of the study, and informed consent was 
obtained from all participants before their inclusion. 

 
Participants were selected based on predefined inclusion and exclusion criteria. Patients 

clinically suspected of having internal derangements such as rotator cuff injury, biceps tendon injury, or 
calcific tendinitis, as well as those with shoulder trauma or stiffness, were included. Patients with 
instability disorders, electrically or magnetically activated implants, claustrophobia, or pregnancy were 
excluded. A total of 70 participants were selected using a simple random sampling technique, and the 
sample size was calculated using the formula  

 
N=[Z2×P(1−P)]/d2N = [Z^2 × P(1−P)] / d^2N=[Z2×P(1−P)]/d2, 

 
with a prevalence (P) of 22% and a margin of error (d) of 10%. 

 
After obtaining written informed consent, each participant underwent a thorough evaluation. 

This included complete history-taking, general examination, and detailed shoulder examination using 
both ultrasonography (USG) and magnetic resonance imaging (MRI). Ultrasonography was performed 
using the Samsung HS 70 A device equipped with a 5–12 MHz linear array transducer, while MRI imaging 
was conducted using a 1.5 Tesla high-field system. Anatomical structures evaluated included the biceps 
tendon, subscapularis, supraspinatus, infraspinatus, subacromial/subdeltoid bursa, rotator cuff interval, 
posterior labrum, glenohumeral joint fluid, and acromioclavicular joint arthrosis. 

 
Data collected from the imaging studies were analyzed using appropriate statistical tools. 

Categorical variables were presented as frequencies and percentages, while continuous variables were 
analyzed using mean ± standard deviation. Parametric or non-parametric statistical tests were applied 
based on the nature of the data. All analyses were performed to compare the findings from 
ultrasonography with MRI and to evaluate the diagnostic accuracy of USG in detecting rotator cuff tears. 

 
 
 
 

 



ISSN: 0975-8585 

January – February     2025  RJPBCS 16(1)  Page No. 265 

RESULTS 
 

Table 1: Demographic Characteristics of Participants (N = 70). 
 

Variable Frequency (n) Percentage (%) 
Age Group (years) 

  

18–30 10 14.3 
31–50 25 35.7 
51–70 30 42.9 

>70 5 7.1 
Gender 

  

Male 45 64.3 
Female 25 35.7 

 
Table 2: Distribution of Shoulder Pathologies Detected on USG and MRI. 

 
Pathology USG Positive Cases (n) MRI Positive Cases (n) Concordance (%) 

Full-thickness rotator cuff tear 30 32 93.8 
Partial-thickness tear 20 22 90.9 

Calcific tendinitis 10 10 100 
Biceps tendon injury 5 6 83.3 
Subacromial bursitis 15 16 93.8 

 
Table 3: Sensitivity, Specificity, and Diagnostic Accuracy of USG. 

 
Pathology Sensitivity (%) Specificity (%) Accuracy (%) 

Full-thickness rotator cuff tear 93.8 95.0 94.3 
Partial-thickness tear 90.9 92.3 91.6 

Calcific tendinitis 100 100 100 
Biceps tendon injury 83.3 95.2 89.3 
Subacromial bursitis 93.8 96.0 94.9 

 
Table 4: Comparison of Imaging Time and Cost Between USG and MRI. 

 
Parameter USG MRI 

Average imaging time (minutes) 20 45 
Average cost (INR) 2,500 7,500 

 
Table 5: Participant Satisfaction With Imaging Modalities. 

 
Feedback Parameter USG Positive Responses (n, %) MRI Positive Responses (n, %) 

Comfort during procedure 65 (92.9%) 45 (64.3%) 
Ease of access 60 (85.7%) 40 (57.1%) 

Willingness for repeat imaging 68 (97.1%) 50 (71.4%) 
 

DISCUSSION 
 

Rotator cuff tears are a prevalent cause of shoulder pain and functional limitation, necessitating 
precise and early diagnosis for effective management. This study evaluated the role of ultrasonography 
(USG) in diagnosing rotator cuff pathologies compared with magnetic resonance imaging (MRI), the 
current gold standard. The results provide valuable insights into the diagnostic utility, efficiency, and 
patient-centric aspects of USG [6-8]. 

  
Diagnostic Accuracy of USG 
 

The study revealed high sensitivity, specificity, and diagnostic accuracy of USG for various rotator 
cuff pathologies. For full-thickness tears, USG demonstrated a sensitivity of 93.8%, specificity of 95%, and 
overall accuracy of 94.3%, closely aligning with MRI findings. Partial-thickness tears also showed strong 
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concordance, with a sensitivity of 90.9% and specificity of 92.3%. These results underscore USG as a 
reliable diagnostic tool, particularly for detecting full-thickness tears and significant rotator cuff 
abnormalities. 

 
Calcific tendinitis exhibited a perfect concordance rate (100%) between USG and MRI, 

reaffirming the former's utility in identifying calcium deposits within tendons. However, the slightly 
lower sensitivity (83.3%) observed in diagnosing biceps tendon injuries suggests a potential limitation of 
USG in detecting subtle or complex tendon changes. Subacromial bursitis also showed high diagnostic 
accuracy (94.9%), highlighting USG's capacity for evaluating inflammatory or fluid-related conditions. 
 
Comparative Advantages of USG 
 

One of the major advantages of USG identified in this study is its efficiency and cost-effectiveness. 
With an average imaging time of 20 minutes compared to 45 minutes for MRI, USG offers a quicker 
alternative for both patients and clinicians. Moreover, the significantly lower cost of USG (approximately 
INR 2,500) compared to MRI (INR 7,500) makes it a more accessible modality, particularly in resource-
constrained settings. These findings align with existing literature that emphasizes USG's role as a first-line 
imaging modality in the evaluation of rotator cuff pathologies. 
 

USG's dynamic evaluation capability is another strength. Unlike MRI, which provides static 
images, USG allows real-time assessment of tendon movement, impingement, and fluid dynamics during 
shoulder motion. This can be particularly advantageous for identifying functional abnormalities, such as 
dynamic impingement syndromes, that may not be evident in static imaging [9].  
 
Patient-Centric Benefits of USG 
 

The study also highlighted the high patient satisfaction associated with USG. A majority of 
participants (92.9%) reported greater comfort during USG compared to MRI, likely due to the non-
enclosed nature of the procedure and shorter imaging time. Accessibility was another notable advantage, 
with 85.7% of participants favoring USG due to its ease of scheduling and availability. These patient-
centered benefits make USG an appealing choice, especially for individuals who may experience 
discomfort or anxiety during MRI, such as those with claustrophobia. 
 

Additionally, the willingness of 97.1% of participants to undergo repeat USG indicates its 
acceptability for follow-up evaluations and monitoring. This is particularly relevant for conditions 
requiring periodic assessment, such as chronic rotator cuff tendinopathy or postoperative follow-up after 
rotator cuff repair. 

 
The slightly lower sensitivity for biceps tendon injuries highlights the potential for missed 

diagnoses in certain cases. Factors such as operator dependency and limited visualization of deep or 
complex structures may contribute to these discrepancies. MRI, with its superior soft tissue contrast and 
comprehensive imaging capabilities, remains the modality of choice for complex cases or when a 
definitive diagnosis is not achieved through USG. 
 
Implications for Clinical Practice 
 

The findings of this study have significant implications for clinical practice. Given its high 
diagnostic accuracy, USG can be confidently employed as a first-line imaging modality for suspected 
rotator cuff tears. Its cost-effectiveness and patient-centered benefits further strengthen its utility, 
especially in outpatient settings or for patients with financial constraints. 
 

For cases where USG findings are inconclusive or when complex pathologies are suspected, MRI 
remains indispensable. The complementary use of USG and MRI can optimize diagnostic accuracy and 
resource utilization, ensuring a balanced approach tailored to individual patient needs [10, 11].  
 
             The results of this study are consistent with prior research demonstrating the effectiveness of 
USG in diagnosing rotator cuff pathologies. Studies have reported sensitivity and specificity values for 
USG ranging from 80% to 95% for full-thickness tears, closely matching the findings of the present study. 
The high concordance rates observed for calcific tendinitis and subacromial bursitis also align with 
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existing evidence, reinforcing USG's reliability for these conditions. However, the lower sensitivity for 
biceps tendon injuries in this study is slightly lower than values reported in some other studies, which 
could be attributed to variations in operator expertise or patient characteristics. This underscores the 
importance of adequate training and experience in performing and interpreting USG to ensure optimal 
diagnostic accuracy [11].  
 

CONCLUSION 
 

In conclusion, our study underscores the role of ultrasonography as a reliable, efficient, and 
patient-friendly imaging modality for the evaluation of rotator cuff tears. While it cannot completely 
replace MRI, its high diagnostic accuracy, cost-effectiveness, and dynamic imaging capabilities make it an 
invaluable tool in clinical practice. By leveraging the strengths of both USG and MRI, clinicians can 
optimize diagnostic accuracy and provide personalized care for patients with rotator cuff pathologies. 
 

REFERENCES 
  
[1] Abdelwahab A, Ahuja N, Iyengar KP, Jain VK, Bakti N, Singh B. Traumatic rotator cuff tears—

current concepts in diagnosis and management. J Clin Orthop Trauma 2021; 18:51-55.  
[2] Chiu CH, Chen P, Chen AC, et al. Shoulder ultrasonography performed by orthopedic surgeons 

increases efficiency in diagnosis of rotator cuff tears. J Orthop Surg Res 2017;12(1):63.  
[3] Oliva F, Piccirilli E, Bossa M, et al. I.S.Mu.L.T – rotator cuff tears guidelines. Muscles Ligaments 

Tendons J 2016; 5:227–63. 
[4] Chang KV, Wu WT, Huang KC, et al. Limb muscle quality and quantity in elderly adults with 

dynapenia but not sarcopenia: An ultrasound imaging study. Exp Gerontol 2018; 108:54–61. 
[5] Collin P, Betz M, Herve A, et al. Clinical and structural outcome 20 years after repair of massive 

rotator cuff tears. J Shoulder Elbow Surg 2020;29(3):521-526.  
[6] Dey Hazra RO, Dey Hazra ME, Hanson JA, et al. Minimum 10-year outcomes after arthroscopic 

repair of partial-thickness supraspinatus rotator cuff tears. Am J Sports Med 2023;51(9):2404-
2410.  

[7] Ottenheijm RP, Cals JW, Weijers R, et al. Ultrasound imaging for tailored treatment of patients 
with acute shoulder pain. Ann Fam Med 2015; 13:53–55. 

[8] Dimmen S, Owesen C, Lundgreen K, Jenssen KK. No difference in clinical outcome after rotator 
cuff repair performed within or later than 3 months after trauma: a retrospective cohort study. 
Knee Surg Sports Traumatol Arthrosc 2023;31(2):672-680.  

[9] Hackett DJ, Jr, Hsu JE, Matsen FA., 3rd Primary shoulder hemiarthroplasty: What can be learned 
from 359 cases that were surgically revised? Clin Orthop Relat Res 2018; 476:1031–40. 

[10] Duncan NS, Booker SJ, Gooding BW, Geoghegan J, Wallace WA, Manning PA. Surgery within 6 
months of an acute rotator cuff tear significantly improves outcome. J Shoulder Elbow Surg 
2015;24(12):1876-1880.  

[11] Louwerens JK, Sierevelt IN, van Hove RP, et al. Prevalence of calcific deposits within the rotator 
cuff tendons in adults with and without subacromial pain syndrome: Clinical and radiologic 
analysis of 1219 patients. J Shoulder Elbow Surg 2015; 24:1588–93. 

 


