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Abstract:  
Background: Rotator cuff injuries are a common cause of shoulder pain and ‘functional limitation, with preva-
lence increasing with age. Accurate and timely diagnosis is essential for effective management. 
Aim: To evaluate the diagnostic accuracy of high-resolution ultrasonography (USG) compared with magnetic 
resonance imaging (MRI) in detecting partial and full-thickness rotator cuff tears. 
Methodology: A prospective observational study was conducted on 60 patients aged 20–70 years with clinically 
suspected rotator cuff injuries. All patients underwent USG and MRI evaluations. Imaging findings were analyzed 
for tendon integrity, tear type, and secondary changes. Sensitivity, specificity, and agreement between modalities 
were calculated using MRI as the reference standard. 
Results: Rotator cuff injuries were more prevalent in males, especially aged 21–30 years. USG detected 42% 
partial and 17% complete supraspinatus tears, while MRI identified 37% partial and 20% complete tears. Detec-
tion rates for infraspinatus and subscapularis tendons were comparable, though MRI was slightly more sensitive 
for subscapularis and full-thickness tears. No teres minor injuries were observed. USG demonstrated high relia-
bility for initial assessment and dynamic evaluation. 
Conclusion: Both USG and MRI are valuable in diagnosing rotator cuff injuries. USG offers a non-invasive, cost-
effective screening tool, while MRI provides detailed evaluation for surgical planning. A combined, stepwise 
approach optimizes diagnosis and patient management. 
Keywords: Rotator Cuff, Shoulder Pain, Ultrasonography, MRI, Tendon Tear, Musculoskeletal Imaging. 
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Introduction 

Rotator cuff pathology is one of many factors con-
tributing to shoulder pain and disability; when con-
sidered, it accounts for up to 10% of cases. The in-
cidence of’ rotator cuff disorders is known to rise 
with age, which is likely due to degenerative 
changes that occur with age to the tendon, decreases 
in vascularity of the tendon, and accumulation of mi-
crotrauma. Rotator cuff pathology typically presents 
as pain, weakness and decreased range of motion; all 
significantly impairing activities of daily living and 
reducing quality of life [1]. Diagnosing rotator cuff 
pathology can be further complicated because there 
may be a delay in considering the pathology due to 
a lack of early and accurate diagnosis in a subject 
who presents with shoulder pain. Symptoms may 
not be definitive and can overlap with a variety of 
shoulder conditions including osteoarthritis, bursi-
tis, or adhesive capsulitis or frozen shoulder. 

Traditionally, contrast arthrography has been seen as 
the gold standard for diagnosing rotator cuff tears 
due to its exceptional inter-rater reliability and high 
sensitivity for visualizing full thickness tears. 

Unfortunately, contrast arthrography has drawbacks 
such as being more invasive, more costly, and ulti-
mately causes potential risks of ‘the invasive proce-
dure itself including infection, an allergic reaction, 
and delayed morbidity. These multiple disadvanta-
geous factors have increased the use of less invasive 
imaging techniques such as ultrasound and magnetic 
resonance imaging (MRI) that share comparable ac-
curacy but without the same disruption to the patient 
[2]. As imaging techniques continue to improve over 
time, providers increasingly resort to less invasive 
imaging techniques to achieve a safe and timely’ di-
agnosis of rotator cuff injuries, especially in the ag-
ing population, which most often bears the greatest 
risk and functional consequences of injury. 

Imaging modalities are critical in the evaluation of 
rotator cuff disease. As a result of its muscle deline-
ation in soft tissue and multiplanar capability, mag-
netic resonance imaging (MRI) with dedicated 
shoulder protocols has become the most helpful op-
tion [3]. MRI can provide definitive information on 
tendon morphology, atrophy, fatty infiltration 
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changes as well as other intra-articular pathology 
which is pertinent to surgical decision-making. As 
previously noted, it has previously been customary 
to utilize invasive imaging modalities such as ar-
thrography to describe rotator cuff tears. Noting the 
above, arthrography techniques have largely be-
come obsolete [4]. MRI is comprehensive for both 
evaluation and pre-operative purposes, while simul-
taneously avoiding patient discomfort and proce-
dural risk that are associated with orthographic eval-
uation, largely due to its high spatial resolution and 
non-invasive techniques that allow for pre-operative 
assessment to assist with surgical decision-making. 

High-resolution ‘real-time ultrasonography (USG) 
has emerged as an increasingly reliable alternative, 
especially when MRI availability or cost may be an 
issue. Contemporary ultrasonography employs high-
frequency transducers, facilitating a dynamic assess-
ment of the rotator cuff and enabling visual exami-
nation of tendon motion, impingement, minor par-
tial-thickness tears, and other pathologies that may 
be missed in a static imaging. Research indicates 
that ultrasound (USG) provides diagnostic accuracy 
comparable to magnetic resonance imaging (MRI) 
in identifying rotator cuff injuries and evaluating 
tendinopathy [5]. Furthermore, USG allows for real-
time guided interventions (i.e. injections), making it 
a flexible addition for assessment and management 
of rotator cuff disorders. Therefore, the utilization of 
USG in conjunction with MRI represents a multi-
modal approach to musculoskeletal imaging and 
evaluation of rotator cuff pathology in a manner that 
is efficient, non-invasive, and friendly to the patient. 

Shoulder pain is a common musculoskeletal com-
plaint, often resulting in substantial limitations in ac-
tivities of daily living and quality of life. An im-
portant subset of shoulder pain is rotator cuff tears, 
probably the most common contributor to functional 
incapacity. Early and accurate assessment is essen-
tial as early intervention may prevent the progres-
sion to significant loss of function and/or chronic 
pain. Rotator cuff pathology represents a spectrum 
of conditions even beyond partial-thickness or full-
thickness rotator cuff tears. This pathologic sub-cat-
egory can include degenerative cuff failure, im-
pingement syndromes (subacromial impingement), 
tendinopathy (rotator cuff tendinopathy), posterior 
capsular tightness, subacromial abrasion, and cuff 
tear arthropathy [6]. Understanding the specific na-
ture of rotator cuff injury is important for the devel-
opment of effective treatment approaches for im-
proved patient outcomes. 

Magnetic resonance imaging (MRI) continues to be 
the gold standard in assessment of rotator cuff pa-
thology because high-resolution images of the ten-
don, muscle, and adjacent soft tissue structures. MRI 
allows for an assessment of the location, size, and 
degree of tears, along with secondary pathology 
such as muscle atrophy or fatty infiltration, both of 
which are helpful prognostic factors. In many cases 

in the clinic, though, ultrasound has become an al-
ternative point of care option. Ultrasound, of course, 
is a real time test, very cost-effective, and is reported 
to have very high sensitivity and specificity for rota-
tor cuff lesions, especially when completed by an 
experienced healthcare provider [7]. As such, ultra-
sound can be used both as a screening tool, as well 
as a diagnostic test that can help promote early diag-
nosis of’ rotator cuff pathology and to help enhance 
the timely treatment and referral when needed. 

Our study aims to fully evaluate the diagnostic per-
formance of ultrasonography (USG) compared with 
MR imaging of rotator cuff pathologies. We will 
evaluate both partial and full-thickness rotator cuff 
tears, as well as acute and chronic rotator cuff inju-
ries, and look at the range of presentations that could 
arise from either an acute traumatic event or degen-
erative change. We will look at USG and MR find-
ings in relation to each other to test the validity of 
USG as a first-level, non-invasive and cost-effective 
imaging option [8]. Our study will consider the im-
aging changes in the field of the ability to detect re-
lated structural change, for example, tendon retrac-
tion, muscle atrophy, and calcifications, that need to 
be incorporated for treatment rationale and progno-
sis of the case. 

Our investigation will assess ‘the demographic fac-
tors of age and sex of subjects which suffer from ro-
tator cuff disorders along with the imaging findings. 
The clinical presentation, including pain, function 
limitations, and duration of symptoms will all be re-
lated to the imaging findings, to help discern the 
clinical significance of any pathology identified. In 
addition, we will include the assessment of any sec-
ondary changes and sequelae, including joint degen-
eration or bursitis to provide a fuller picture of the 
disease process [9]. By adopting a multi-dimen-
sional view, we may give a fuller understanding of 
the nature of rotator cuff injuries while also demon-
strating the role of USG as a valid imaging modality 
to complement the MRI and provide additional ben-
efit to clinical experience. 

Methodology 

Study Design: This study was conducted as a pro-
spective observational investigation to assess and 
compare the diagnostic efficacy of ultrasonography 
(USG) and magnetic resonance imaging (MRI) in 
identifying rotator cuff injuries. 

Study Area: The research was performed in the De-
partment of Radio-Diagnosis, Katihar Medical Col-
lege and Hospital, Katihar (Al-Karim University), 
Bihar, India, from January 2023 to December 
2023.which has the ultramodern imaging facilities, 
including high resolution ultrasound and MRI ma-
chines suitable for bone and musculoskeletal pur-
poses. 

Study Participants 
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Inclusion Criteria 

• Patients of both sexes aged 20–70 years. 
• Clinical suspicion of rotator cuff injury (partial 

or full-thickness tears). 
• Patients are presented with shoulder pain, 

weakness, or limited range of motion. 
• Patients are willing to provide informed consent 

for participation in the study. 

Exclusion Criteria 

• History of previous shoulder surgery. 
• Fractures around the shoulder joint. 
• Congenital shoulder deformities. 
• Active shoulder infections or inflammatory 

conditions. 
• Contraindications for MRI (e.g., pacemakers, 

metallic implants, or severe claustrophobia). 
• Patients are unwilling or unable to provide in-

formed consent. 

Sample Size: The study included 60 patients in total 
who satisfied the inclusion requirements. 

Procedure: All enrolled patients underwent a de-
tailed clinical evaluation followed by imaging with 
both ultrasound and MRI. Ultrasound examinations 
were performed using a high-frequency linear probe, 
focusing on detecting the presence, location, and ex-
tent of rotator cuff tears, tendon thickness, and asso-
ciated bursitis. MRI scans were performed on a 1.5 
Tesla machine, with sequences tailored for shoulder 
imaging to assess rotator cuff integrity, partial or 
complete tears, muscle atrophy, and secondary 

changes. Imaging findings from both modalities 
were independently interpreted by experienced radi-
ologists and correlated with clinical ‘features. Com-
parative analysis of diagnostic accuracy, sensitivity, 
and specificity of USG versus MRI was then per-
formed. 

Statistical Analysis: Data was analyzed using sta-
tistical software (SPSS version 27). Descriptive sta-
tistics such as mean, standard deviation, and per-
centages were calculated. Sensitivity, specificity, 
positive predictive value, and negative predictive 
value of ultrasound were determined using MRI 
findings as the reference standard. The level of 
agreement between USG and MRI was assessed us-
ing the kappa statistics, and a p-value <0.05 was 
considered statistically significant. 

Result 

Table 1 illustrates the gender and age distribution of 
rotator cuff injuries among a sample of 60 patients. 
The highest number of cases was observed in the 
21–30 years age group, accounting for 20 patients, 
with males (16) predominating over females (4). 
The 31–40 years group had 11 cases, balanced be-
tween females (5) and males (6). Both the 41–50 
years and 51–60 years age groups had 9 cases each, 
with males consistently outnumbering females in 
each group (6 males vs. 3 females). The lowest inci-
dence was seen in patients under 20 years, with only 
4 cases (3 males, 1 female). Overall, males exhibited 
a higher prevalence of’ rotator cuff injuries across all 
age groups, and ‘the condition was most common in 
young adults aged 21–30 years.

 
Table 1: Gender and Age Distribution of Rotator Cuff Injuries (Sample Size = 60) 

Age Group Females Males Total 
<20 years 1 3 4 
21–30 years 4 16 20 
31–40 years 5 6 11 
41–50 years 3 6 9 
51–60 years 3 6 9 
>60 years 3 4 7 
Total 19 41 60 

 
Table 2 shows the gender and age distribution of pa-
tients with rotator cuff injuries. Among the 60 pa-
tients studied, the mean age of females was slightly 
higher at 40.57 years compared to 37.44 years in 
males. The median age also reflected this trend, with 
females at 36 years and males at 31 years. The most 
frequently occurring age (mode) was 34 years for fe-
males and 29 years for males, indicating a tendency 

for injuries to cluster in the early to mid-30s, partic-
ularly among males. The standard deviation was 
higher in females (18.5) than in males (14.94), sug-
gesting a wider variation in the ages of female pa-
tients compared to their male counterparts. Overall, 
rotator cuff injuries affected both genders in a simi-
lar age range, with a slightly older and more variable 
distribution among females.

 
Table 2: Gender and age Distribution of rotator cuff injuries 

Statistic Females (n=30) Males (n=30) 
Mean 40.57 37.44 
Median 36 31 
Mode 34 29 
Standard Deviation 18.5 14.94 
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Table 3 compares the detection of rotator cuff inju-
ries using ultrasound (USG) and MRI across four 
tendon types. For the supraspinatus tendon, USG 
identified 25 partial tears (42%) and 10 complete 
tears (17%), while MRI detected slightly fewer par-
tial tears at 22 (37%) but more complete tears at 12 
(20%), indicating that MRI may be more sensitive in 
identifying full-thickness tears. In the infraspinatus 
tendon, both modalities reported similar frequen-
cies, with USG showing 6 partial (10%) and 4 com-
plete (7%) tears, and MRI detecting 5 partial (8%) 

and 5 complete (8%) tears, suggesting comparable 
diagnostic performance. For subscapularis tears, 
MRI identified more partial injuries (7, 12%) than 
USG (4, 7%), though complete tears were relatively 
similar (USG 2, 3%; MRI 3, 5%). No injuries were 
detected in the teres minor tendon by either modal-
ity. Overall, the table illustrates that while USG and 
MRI largely correlate, MRI may be slightly more 
sensitive in detecting complete and subscapularis 
tears.

 
Table 3: Comparison of Findings in USG and MRI Modalities 

 Frequency Percentage 
Injury Type USG 

Partial 
Tear 

USG 
Complete 
Tear 

MRI 
Partial 
Tear 

MRI 
Complete 
Tear 

USG 
Partial 
Tear 
(%) 

USG 
Complete 
Tear (%) 

MRI 
Partial 
Tear 
(%) 

MRI 
Complete 
Tear (%) 

Supraspinatus 
Tear 

25 10 22 12 42% 17% 37% 20% 

Infraspinatus 
Tear 

6 4 5 5 10% 7% 8% 8% 

Subscapularis 
Tear 

4 2 7 3 7% 3% 12% 5% 

Teres Minor 
Injury 

0 0 0 0 0% 0% 0% 0% 

 
Discussion 

Rotator cuff injuries are a common source of shoul-
der pain as well as physical limitation, resulting in a 
significant burden on patients’ quality of life. In our 
study, the majority of rotator cuff injuries occurred 
among male patients, with a large number of’ inju-
ries accounted for by the 21–30 years age group 
which is consistent with the greater exposure risk to 
occupational and recreational activities in this de-
mographic. These findings endorse already estab-
lished knowledge that identified males as having an 
increased risk for traumatic rotator cuff injury; older 
age, and females specifically, present a demographic 
of degenerative rotator cuff tears. The means and 
medians in ages of our female patients were slightly 
older than males, which may indicate that degenera-
tive change has a more pronounced effect on rotator 
cuff pathology in women. 

The comparison of ultrasound (USG) to magnetic 
resonance imaging (MRI) for the evaluation of rota-
tor cuff injury showed that both techniques were 
similarly efficacious in detecting tears in both the su-
praspinatus and infraspinatus tendons. Ultrasound 
(USG) identified 42% of partial thickness tears and 
17% of full thickness tears in the supraspinatus ten-
don, whereas MRI found 37% of partial thickness 
tears and 20% of full thickness tears, little differing 
from USG findings. 

The more percentage of partial and full thickness 
tears found with MRI implies there may be greater 

sensitivity for full-thickness tears with the MRI mo-
dality. Overall, these findings add to the body of lit-
erature Narasimhan et al., (2017) [10] reported a 
prevalence of subscapularis tears in patients requir-
ing rotator cuff restoration at 31.4%. The sensitivity 
of ultrasound for detecting these tears was 39.5%, 
while the specificity was 93.1%, resulting in an 
overall accuracy of 75.8% for ultrasound. demon-
strating the role and utility of USG as a first-line, 
non-invasive imaging evaluation that provides a 
rapid, cost-effective imaging assessment. Mean-
while, the role of MRI is important when further im-
aging evaluation is required, or the surgeon plans to 
pursue surgical intervention.  

In relation to the subscapularis tendon injuries, MRI 
demonstrated slightly improved detection rates for 
partial tears (12% v 7% for USG), while total tears 
were detected at similar rates between all imaging 
modalities. The teres minor tendon had no injuries 
detected by either the USG or MRI and reflects the 
limited prevalence of isolated teres minor tears in the 
literature. Collectively, this covert comparison high-
lights the integration of USG and MRI. USG has a 
role in their dynamic assessment and point-of-care 
diagnosis. MRI complemented the detailed soft tis-
sue anatomy and assessment of secondary changes 
such as muscle atrophy and fatty infiltration. Brandt 
et al., (2016) [11] reported that ultrasonography ex-
hibited a sensitivity of 89% and a specificity of 43% 
for detecting supraspinatus tendon tears, while 
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demonstrating a sensitivity of 30% for identifying 
subscapularis tendon tears. 

The age distribution data additionally reinforces ‘the 
idea that rotator cuff injuries occur throughout adult-
hood with the most common age of presentation be-
ing in the early to mid-30s, particularly in males. 
The standard deviation data indicate a greater varia-
bility in patient age in female patients, suggesting a 
broader spectrum of potential degenerative etiolo-
gies. The pattern of age distribution corroborates the 
concept of both traumatic and degenerative mecha-
nisms of injury in the evaluation of the patient and 
emphasizes the importance of using age-appropriate 
imaging on these patients. Fischer et al., (2015) [12] 
reported detection accuracies of 77.8% for the sub-
scapularis tendon, 84.4% for the infraspinatus ten-
don, and 91.1% for the supraspinatus tendon which 
aligns with our findings. 

Findings from a clinical perspective indicate that 
USG can be safely used as an effective screening 
tool in outpatient settings or those with limited re-
sources. USG can reasonably accurately identify 
both partial and complete tears and may be appro-
priate for evaluation, follow-up, and guidance for in-
terventional procedures like corticosteroid injec-
tions for conservative treatment. MRI, however, is 
reserved as the preferred imaging modality when the 
ability to accurately characterize the size of the tear, 
any associated tendon retraction, and distal muscular 
changes is required for surgical decision-making. 
The strong association of findings between USG and 
MRI in this study reiterates the feasibility of a se-
quential imaging modality, both in terms of accu-
racy of diagnosis and resource utilization in hire 
healthcare settings. De Jesus et al., (2009) [13] as-
serted that there is no statistically significant differ-
ence in the sensitivities and specificities of MRI 
compared to ultrasonography in identifying full- or 
partial-thickness rips. 

In summary, this study showed that both USG and 
MRI can be helpful in the diagnosis of rotator cuff 
injury. While MRI was slightly more sensitive, par-
ticularly in the detection of complete tears and sub-
scapularis tears, high-resolution USG is a useful in-
itial assessment tool that provides a reliable, non-in-
vasive, and cost-effective assessment tool. The ap-
propriate imaging tool ultimately stems from the in-
tegration of’ clinical evaluation and appropriate im-
aging, which improves the timely diagnosis, im-
proves characterization of the injury, and improves 
management decisions, which ultimately improves 
patient outcomes and functional recovery.  

Conclusion 

In conclusion, the present study clarifies the advan-
tageous roles of ultrasonography (USG) and mag-
netic resonance imaging (MRI) in identifying rotator 
cuff dysfunction, since each modality offers distinct 
benefits. MRI somewhat outperforms USG in 

sensitivity for detecting complete tears and subscap-
ularis tears, but its ability to visualize detailed anat-
omy makes it particularly useful for preoperative 
evaluation and assessing secondary changes to the 
rotator cuff such as atrophy or fatty infiltration. USG 
is a dynamic, non-invasive and cost-effective mo-
dality, making it a solid first-line diagnostic investi-
gation particularly in outpatient clinics or in low re-
source settings. Findings from the present study also 
indicate that rotator cuff injuries in younger adult 
males are more common perhaps due to higher ex-
posure occupationally and recreationally, whereas 
females demonstrated a more equal age distribution 
amongst degenerative changes. Overall, a thorough 
clinical evaluation together with the results, makes 
for a straightforward accurate and timely diagnosis 
and the ability to provide a more tailored manage-
ment plan which can improve outcomes for patients. 
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