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Introduction: Rotator cuff injury is one of the common causes of long-term shoulder pain and
disability encountered in the orthopedic clinic. The spectrum of rotator cuff injury includes
tendonitis, partial tears, and complete tears. They also may influence the development of the
degenerative disease of glenohumeral joint and rotator cuff arthropathy. Material and Methods:
The present, prospective study entitled “Role of high-frequency USG in rotator cuff injury and its
comparison with MRI” was conducted in the Department of Radiodiagnosis on a total of 100 patients
who presented with signs and symptoms of shoulder joint injury in Department of Orthopedic who
were then referred for USG and MRI examination to the Department of Radiodiagnosis. Result:

Mean age of the patients was 38.26±14.51 years and the majority of patients belonged to the 3rd

decade (34%). About 7% of patients belonged to the 2nd decade, 18% of patients each belonged to

the 4th and 5th decades of age group. Only 8% and 7% of patients in the present study belonged to
extremes of age i.e. >60 years and <20 years respectively. Conclusion: Based on the findings of
the present study, it is concluded that rotator cuff injuries are commonly encountered conditions in
routine practice, and males are commonly affected as compared to females.
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Introduction
The rotator cuff is comprised of four muscles that
originate from the scapula and insert into the
humerus. All these muscles collectively act to
stabilize the shoulder joint [1].

Rotator cuff injury is one of the common causes of
long-term shoulder pain and disability encountered
in the orthopedic clinic [2]. The spectrum of rotator
cuff injury includes tendonitis, partial tears, and
complete tears. They also may influence the
development of the degenerative disease of
glenohumeral joint and rotator cuff arthropathy
[3,4].

Though rotator cuff injury is a clinical diagnosis,
radiological imaging plays an important role
particularly in identifying causal factors [5]. MRI is
the gold standard technique for assessing the joint
function and involvement of the tendon.

Rotator cuff tear is detected on MRI by the
increased signal intensity with discontinuity or
irregularity of tendon on T2 and proton density
(PD)-weighted images. It is an excellent modality as
it is non-invasive, gives superior soft-tissue
resolution, and is a multiplanar approach [6].

Thus, MRI is an important modality for both the
radiologist as well as the surgeon in planning the
management approach [7]. MRI is contraindicated
in patients with implants such as pacemakers,
aneurysmal clips, cochlear implants [8].

Thus, there is a need for alternative imaging
modality which have diagnostic accuracy equivalent
to that of MRI. Accuracy of ultrasound to be
comparable to MRI for diagnosis of rotator cuff tears
[9-14].

Materials and Methods
The present, prospective study entitled “Role of
high-frequency USG in rotator cuff injury and its
comparison with MRI” was conducted in the
Department of Radiodiagnosis on a total of 100
patients who presented with signs and symptoms of
shoulder joint injury in the Department of
Orthopedic who were then referred for USG and MRI
examination to the Department of Radiodiagnosis.

Written consent: Written consent was obtained
from all the study participants.

Methodology: After obtaining ethical clearance
from the Institute’s ethical committee, all the
patients fulfilling the above-mentioned inclusion
criteria were enrolled and written consent was
obtained. Socio-demographic details were entered
in the questionnaire. Further ultrasound and
appropriate MRI sequences and multilane imaging
were performed for every patient by the same
examiner.

USG

The affected shoulder was examined on the USG
machine available in our department, with a high-
frequency linear transducer having a frequency
range of 3-12 MHz. The patients were sitting
comfortably on a rotating stool in line of sight of
monitoring with elbow was flexed at 90° and arm
rotated passively during the procedure. The rotator
cuff tendons were examined in detail in 5 planes i.e.
anterior, posterior, lateral, longitudinal, and
transverse. First, Subscapularis and biceps tendons
are evaluated followed by supraspinatus tendon and
acromioclavicular joint with underlying bursa and
then in last posterior structures like infraspinatus
tendon, labrum, and teres minor were examined.

Step 1: Biceps brachia tendon, long head. The
normal tendon will appear hyperechoic and
fibrillar.

Step 2: Subscapularis and biceps tendon
subluxation/dislocation.

Step 3: Supraspinatus and rotator interval.

Step 4: Acromioclavicular joint, subacromial-
subdeltoid bursa, and dynamic evaluation for
subacromial impingement.

Step 5: Infraspinatus, teres minor, and
posterior labrum.

MRI technique:

Imaging was done with a 1.5 Tesla Hitachi machine
using a shoulder coil. All scans were acquired in the
supine position. The following sequences were used
to obtain MRI images as required
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01. Coronal oblique T1WI/ proton density (PD) W
fast spin-echo (FSE) sequence.

02. Coronal oblique fat-suppressed (FS) Proton
density (PD) W FSE / T2 W FSE sequence.

03. Sagittal oblique T2 W FSE sequence
(with/without fat suppression).

04. Axial T2W gradient-echo (GE) sequence.
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Field of view as 14-16 cm, slice thickness 2-3 mm,
and matrix 512 x 512.

Statistical analysis

Data was compiled using MS Excel and analyzed
using IBM SPSS software version 20. Descriptive
and inferential statistics were applied. Data were
grouped, presented as frequency and percentage
whereas numerical data were expressed as mean
and standard deviation.

The proportions were compared using the chi-
square test whereas the mean difference between
the findings of MRI and USG were compared using
the independent t-test. Diagnostic accuracy,
sensitivity, specificity, NPV, and PPV for USG were
calculated and expressed as a percentage.

Kappa statistics were applied to assess the level of
agreement between the findings of MRI and USG. P-
value <0.05 was considered significant.

Fig-1-USG depicting Full-thickness
supraspinatus tendon tear.

Long- (a) and short-axis (b) examination reveals
that there is a fluid-filled defect replacing the entire
thickness and width of the right supraspinatus,
suggesting a full-thickness tear of the supraspinatus
tendon. The defect length of retraction is 30 mm.

Fig-2- Ultrasound image showing
tendovaginitis of biceps tendon.

Long- (a) and short-axis (b) examination of the long
head of biceps brachii tendon reveals that it is
hypoechoic, the fluid-filled area around the long
biceps brachii tendon.

Fig-3- Ultrasound image showing tendinosis of
subscapularis tendon.

Long axis examination of subscapularis tendon
reveals that there is thickening with changes in
normal contour, loss of normal fibrillar pattern, and
hypoechoic changes on ultrasound with
neovascularization within abnormal tendon on
power Doppler examination.

Fig-4: Coronal STIR image (a) and sagittal T2
image (b) showing a complete tear of the
supraspinatus tendon, which is retracted
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05. Axial PDW fast spin-echo FSE (with/ without fat
suppression)
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Medially, uncovering the humeral head, with
the subacromial bursal fluid collection.

Intra substance tear of supraspinatus tendon

Infraspinatus tendon tear at myotendinous junction

Partial thickness tear of subscapularis tendon

Fig-5: MRI images of partial and full-thickness
tears.

Results
A total of 100 patients presenting with rotator cuff
injuries during the study period were included. The
findings of the present study are described as
under:

Table-1: Distribution of rotator cuff injuries
according to age group.

Age Frequency (n=100) Percentage (%)

≤20 7 7.0

21-30 34 34.0

31-40 18 18.0

41-50 18 18.0

51-60 15 15.0

>60 8 8.0

The mean age of the patients was
38.26±14.51years and the majority of patients
belonged to the 3rd decade (34%). About 7% of
patients belonged to the 2nd decade, 18% of
patients each belonged to the 4th and 5th decades
of age group. Only 8% and 7% of patients in the
present study belonged to extremes of age i.e. >60
years and <20 years respectively.

Table-2: Distribution of rotator cuff injuries
according to gender.

Gender Frequency (n=100) Percentage (%)

Male 74 74.0

Female 26 26.0

Male preponderance (74%) was observed in the
present study with a male: female ratio of 2.8:1.
About 26% of the patients were females.

Table-3: Distribution of rotator cuff tears
according to findings of USG

Rotator cuff tear Frequency (n=100) Percentage (%)

PTT FTT Total PTT FTT Total

Supraspinatus 28 8 36 28% 8% 36%

Infraspinatus 2 0 2 2% - 2%

Subscapularis 9 1 10 9% 1% 10%

Biceps 4 0 4 4% - 4%

*PTT-Partial Thickness Tear, * FTT- Full-Thickness Tear

On USG, supraspinatus tendon tears were the most
common finding in 36% of patients (partial
thickness tear-28%; full-thickness tear-8%)
followed by subscapularis tendon tear in 10%
(partial thickness tear- 9; full-thickness tear- 1%),
biceps tendon tear in 4% (partial thickness tear)
and infraspinatus tendon tear in 2% (partial
thickness tear) cases.

Table-4: Distribution of rotator cuff injures
according to the presence of effusion and
bursitis on USG.

USG Frequency (n=100) Percentage (%)

Glenohuemral joint Effusion 6 6%

Biceps tendon sheath Effusion 3 3%

Bursitis Subacromial 19 19%

Subscapularis 0 -

Subcoracoid 0 -

On USG glenohumeral joint effusion, subacromial
bursitis and biceps tendon sheath effusion were
observed in 6%, 19%, and 3% cases respectively.

 

Maravi P. et al: Role of high-frequency USG in rotator cuff injury

International Journal of Medical Research and Review 2020;8(6) 443



Table-5: Distribution of rotator cuff tendon
tears according to findings of MRI.

Rotator cuff tear Frequency (n=100) Percentage (%)

PTT FTT Total PTT FTT Total

Supraspinatus 39 8 47 39% 8% 47%

Infraspinatus 2 0 2 2% - 2%

Subscapularis 12 1 13 12% 1% 13%

Biceps 3 0 3 3% - 3%

*PTT- Partial Thickness Tear, * FTT- Full-Thickness Tear

In the present study, MRI revealed supraspinatus
tendon tear in 47% cases (Partial thickness tear-
39% Full-thickness tear-8%) followed by
subscapularis tendon tear in 13% cases (partial
thickness tear -12%; full-thickness tear in 1%
case), biceps tendon tear in 3% (Partial thickness
tear) cases and infraspinatus tendon tears in 2%
(Partial thickness tear) cases.

Table-6: Distribution of rotator cuff injuries
according to the presence of effusion and
bursitis in MRI.

MRI Frequency (n=100) Percentage (%)

Glenohuemral joint Effusion 20 20%

Biceps tendon sheath Effusion 8 8%

Bursitis Subacromial(subdeloid) 23 23%

Sub-coracoid 3 3%

Subscapularis 0 -

Total 26 26%

MRI revealed glenohumeral joint effusion and biceps
tendon sheath effusion in 20% and 8% cases
respectively whereas bursitis in 26% cases
(subacromial bursitis in 23 cases; sub-coracoid
bursitis in 3 cases) in the present study.

Table-7: (a)- Comparison of USG and MRI
findings in rotator cuff tears.

Tendon Type of tear USG MRI

Supraspinatus Partial Thickness Tear 28 39

Full-Thickness Tear 8 8

Total 36 47

Infraspinatus Partial Thickness Tear 2 2

Full-Thickness Tear 0 0

Total 2 2

Subscapularis Partial Thickness Tear 9 12

Full-Thickness Tear 1 1

Total 10 13

Biceps Partial Thickness Tear 4 3

Full-Thickness Tear 0 0

Total 4 3

MRI revealed supraspinatus tendon tear in 47
patients, subscapularis tendon tear in 13 patients,
infraspinatus tendon tear in 2 patients, and biceps
tendon tear in 3 patients.

Out of 36 supraspinatus tendon tears on USG, 8
patients showed full-thickness tears and 28 patients
showed partial-thickness tears. Out of these 28
patients with a partial-thickness tear in USG, 2
patients were found normal in MRI (false positive).

Thirteen patients which were found normal in USG
(false negative), were detected as partial thickness
tear in subsequent MRI. USG detected 34 true
positive supraspinatus tears (8 full-thickness tears
and 26 partial-thickness tears), 2 false-positive
partial-thickness tears, and 13 false-negative as
normal while 51 patients were diagnosed as normal
(true negative).

Out of 10 subscapularis tendon tears on USG, 1
patient showed a full-thickness tear and 9 patients
showed partial-thickness tears. Out of these 9
patients having partial-thickness tears, 1 patient
was found normal in MRI (false positive). Ultrasound
showed true positive tears (8 partial thickness tears
and 1 full-thickness tear) in 9 patients. Four
patients, who were found normal in USG, were
diagnosed as having partial thickness tear in MRI
(false negative).

USG detected 9 true positive subscapularis tears, 1
false-positive subscapularis partial thickness tear,
and 4 false-negative subscapularis tendon tears as
normal while 86 patients were diagnosed as normal
subscapularis tendon (true negative).

USG detected 2 partial-thickness infraspinatus
tendon tears. One patient showed a tear in MRI
(true positive) and 1 patient was diagnosed as
normal in MRI (false positive). MRI also showed
partial thickness tear of infraspinatus tendon in 1
patient, which was falsely diagnosed as normal
(false negative) on USG.

USG detected 1 true positive partial-thickness
infraspinatus tear, 1 false-positive partial thickness
tear, and 1 false-negative partial thickness tear
while 97 patients were diagnosed as normal (true
negative).

USG revealed 4 partial-thickness biceps tendon
tears. Two patients showed partial-thickness tears in
MRI (true positive) while 2 patients were found
normal in MRI (false positive). One patient showed
partial thickness tear in MRI, was falsely diagnosed
as normal on USG (false negative).
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Thus, USG detected 2 true positive partial-thickness
biceps tendon tears, 2 false-positive partial-
thickness tears, and 1 false-negative as normal
while 95 patients were diagnosed as normal biceps
tendon (true negative).

USG revealed supraspinatus tendon tear in 36 cases
and infraspinatus tendon tear in 2 cases.
Subsequent MRI examination revealed
supraspinatus tear and infraspinatus tear in 47
cases and 2 cases respectively. Similarly, USG
detected subscapularis tear in 10 cases while in
MRI, subscapularis tendon tear was detected in13
cases.

USG revealed biceps tendon tear in 4 cases while on
MRI, biceps tendon tear was detected in 3 cases. In
the present study, MRI finding was considered the
gold standard, and based on its findings the
diagnostic accuracy of ultrasound was individually
calculated for respective muscle tears.

Table-7: (b)- Diagnostic accuracy of USG for
musculotendinous injuries.

 Supraspinatus Infraspinatus Subscapularis Biceps

Sensitivity 72.3 50 69.2 66.6

Specificity 96.3 98.9 98.8 97.9

PPV 94.4 50 90 50

NPV 80.3 98.9 95.6 98.9

Kappa (sig) 0.735 (0.001) 0.66 (0.001) 0.79 (0.001) 0.80 (0.001)

Based on table 7.a, the diagnostic accuracy of USG
was calculated.

Overall, the sensitivity of USG was maximum for
supraspinatus (72.3%), followed by subscapularis,
biceps, and infraspinatus tendon i.e. 69.2%, 66.6%,
and 50% respectively.

The negative predictive value of USG was maximum
for both infraspinatus and biceps tendon tears i.e.
98.9% each respectively followed by subscapularis
and supraspinatus tendon tear i.e. 95.6% and
80.3%.

The specificity of USG was maximum for
infraspinatus (98.9%), followed by subscapularis,
biceps, and supraspinatus tendon i.e. 98.8%,
97.9%, and 96.3% respectively.

Positive predictive value of USG was maximum for
supraspinatus (94.4%) followed by subscapularis
(90%) while the same for both infraspinatus and
biceps tendon tear i.e. 50% each respectively.
Kappa statistics were applied to assess the level of
agreement between MRI and USG in the findings of
muscular tear.

A strong level of agreement (0.80) was observed
between USG and MRI for the identification of
biceps injuries. However, a moderate level of
agreement was observed (0.60-0.79) for the other
three (supraspinatus: 0.735, subscapularis: 0.79,
infraspinatus: 0.66) rotator cuff injuries.

Table 8. (a)- Comparison of MRI and USG
finding for presence of effusion and bursitis

Findings USG MRI

Glenohumeral joint effusion 6 20

Biceps tendon sheath effusion 3 8

Subacromial bursitis 19 23

Subscapularis bursitis 0 0

Subcoracoid bursitis 0 3

Total bursitis 19 26

In the present study, USG showed glenohumeral
joint effusion in 6 cases while a similar finding was
detected in 20 cases in MRI. Similarly, USG showed
biceps tendon effusion and bursitis in 3 and 19
cases (including subacromial bursitis in 19 cases
and subcoracoid / subscapularis bursitis in none of
the cases) respectively. In MRI, biceps tendon
sheath effusion and bursitis were diagnosed in 8
and 26 cases (including subacromial bursitis in 23
cases and subcoracoid bursitis in 3 cases)
respectively.

Table 8. b- Diagnostic accuracy of USG for the
presence of effusion and bursitis

 Bursitis Biceps tendon

effusion

Glenohumeral joint

effusion

Diagnostic

accuracy

93 92 83

Sensitivity 73.1 37.5 26.1

Specificity 100 100 100

PPV 100 100 100

NPV 26.9 92 81.9

Kappa (sig) 0.80

(0.001)

0.456(0.001) 0.352 (0.001)

Based on table 8.a, the diagnostic accuracy of USG
was calculated individually for the presence of
effusions and bursitis. Overall, the diagnostic
accuracy of USG was maximum for the identification
of subacromial bursitis (93%), followed by biceps
tendon effusion and glenohumeral joint effusion i.e.,
92% and 83% respectively.

Sensitivity, specificity, PPV, and NPV of USG for
subacromial bursitis were 73.1%, 100%, 100%, and
26.9% respectively. However, the sensitivity of USG
for identification of biceps tendon sheath effusion
was 37.5%.
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Kappa statistics revealed a good and minimal level
of agreement for identification of subacromial
bursitis (0.80) and a minimal level of agreement for
glenohumeral joint and biceps tendon sheath
effusions (0.35 and 0.45 respectively).

Table-9: ROC curve for muscular- tendinous
injuries of the rotator cuff on USG.

Rotator cuff AUC SE P value 95% CI

Supraspinatus 0.862 0.041 0.001 0.781 0

Infraspinatus 0.750 0.229 0.228 0.300 1.000

Subscapularis 0.846 0.079 0.001 0.692 1.000

Biceps 0.833 0.167 0.045 0.505 1.000

In the present study, the area under the curve i.e.,
the diagnostic accuracy of USG was excellent
(AUC>0.80; p<0.05) for diagnosis of supraspinatus
(AUC 0.862; p 0.001), followed by subscapularis
(AUC 0.846; p 0.001) and biceps tendon (AUC
0.833; p 0.045), whereas it was good for
infraspinatus muscle tear (0.75; p 0.22).

Table-10: ROC curve for diagnosis of effusions
and bursitis.

 AUC SE P value 95% CI

Bursitis 0.865 0.053 0.001 0.761 0.970

Biceps tendon sheath effusion 0.500 0.107 1.000 0.290 0.710

Glenohumeral joint effusion 0.630 0.074 0.058 0.486 0.775

In the present study, the area under the curve i.e.
diagnostic accuracy of USG was excellent
(AUC>0.80; p<0.05) for diagnosis of subacromial
bursitis (AUC 0.865; p 0.001), followed by moderate
for glenohumeral joint effusion (AUC 0.630; p
0.058) and biceps tendon effusion (AUC 0.500).

Discussion
Rotator cuff injuries are the third leading cause of
musculoskeletal disorder after low back and neck
pain. The gold standard investigation modality for
the identification of rotator cuff injury is MRI. The
present study entitled “role of high-frequency USG
in rotator cuff injury and its comparison with MRI”
was thus conducted at the tertiary care center, to
assess various rotator cuff tear with high-frequency
USG and its comparison with MRI findings amongst
patients of rotator cuff injuries reporting from
Orthopedic department for investigation at
Department of Radiodiagnosis.

Socio-demographic variables Age

Age is considered as a major risk factor for rotator
cuff injuries i.e. such injuries are significantly
associated with advancing age [15].

Rotator cuff injuries have been reported to be as
high as 62% in elderly patients as compared to
9.7% in younger patients belonging less than 20
years [3]. Degeneration, microtrauma as well as
hypervascularity of this region with advancing age
has been linked to rotator cuff injury [16,17].

In the present study, the majority of patients with
rotator cuff injuries belonged to the age range of 21
to 30 years (34%) with a mean age of 38.26±14.51
years Only 8% and 7% of patients belonged to
extremes of age i.e. >60 years and <20 years
respectively.

The mean age of patients in a study by Bhatnagar S
et al 46 years and the majority of patients belonged
to 41 to 50 years of age (17%) [18].

However, the mean age of patients in a study by
Chauhan NS et al was 51.9±13.3 years which was
much higher as compared to the present study [19].

Gender

Though the prevalence of rotator cuff injuries has
been documented to be almost similar in males and
females, few studies report a higher incidence in
postmenopausal females [15].

However, in the present study, the majority of
patients with rotator cuff injuries were males (74%)
whereas only 26% of patients were females.

These findings were supported by findings of
Bhatnagar S et al, in which 72% of patients with
rotator cuff injuries were males [18]. However,
Chauhan NS et al documented male preponderance
in a ratio of 2:1, which was similar to the present
study i.e. 2.8:1 [19].

USG and MRI for rotator cuff injuries

In the present study, MRI and USG both were
conducted on each patient, and the findings of USG
were compared to that of MRI.

Supraspinatus

USG revealed supraspinatus muscle tear in 34% of
patients whereas MRI revealed supraspinatus
muscle tear in 47% of patients in the present study.
Supraspinatus is most commonly affected as it is
located between the greater tuberosity and the
acromion process leading to repeated friction during
overhead abduction of the shoulder [20].

Overall, diagnostic accuracy, sensitivity, and
specificity of USG for identification of supraspinatus
tendon were documented to be 87%, 72.3%, and
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100% respectively. On applying kappa statistics, a
moderate level of agreement was observed between
the findings of USG and MRI for supraspinatus
tendon tear. Overall, the diagnostic accuracy using
ROC analysis for the diagnosis of supraspinatus
tendon tear was found to be excellent (AUC-0.862)
in the present study.

The findings of the present study were similar to the
findings of Naganna HP et al in which authors
documented sensitivity, specificity, PPV, NPV, and
accuracy for supraspinatus tendon pathologies to be
75%, 66.7%, 90%, 40%, and 73.7% respectively
[21].

However, Thakker VD et al also documented
supraspinatus injuries to be the most common
among rotator cuff injuries (79%). For partial tears,
USG showed a sensitivity of 66.67%, specificity of
92.5%, PPV of 68.96%, and NPV of 91.74%. USG
revealed a sensitivity of 100% for full-thickness
tears [22].

Infraspinatus

MRI revealed infraspinatus injury in only 2% of
cases, whereas USG revealed infraspinatus injury in
only 1 case. The sensitivity, specificity, and PPV of
USG for infraspinatus tendon tear was 50%, 100%,
and 100% respectively. Kappa statistics revealed a
moderate level of agreement (0.66) between USG
and MRI findings for the diagnosis of infraspinatus
tendon tear (p<0.01). Overall ROC analysis
revealed good diagnostic accuracy of USG for
identification of infraspinatus tendon tear (AUC-
0.75; SE-0.229).

These findings were supported by findings of
Thakker VD et al, in which thy documented
sensitivity of USG to be 50% for infraspinatus
tendon injury, and specificity and PPV of 100%
similar to the present study. Kappa statistics
revealed a moderate level of agreement (0.66) in
the reference study similar to the present study
[22]. However, Fischer CA et al documented
diagnostic accuracy of 84.4% for the infraspinatus
tendon [23].

Subscapularis

MRI showed subscapularis tendon involvement in
13% cases whereas USG revealed subscapularis
injury in 9% cases only. Sensitivity and NPV of USG
for diagnosis of the subscapularis tendon in the
present study were 69.2% and 95.6% respectively
whereas specificity and PPV were 100%.

A moderate level of agreement was observed for
subscapularis injuries between two diagnostic
modalities, however, ROC analysis revealed
excellent diagnostic accuracy (AUC-0.846). Naganna
HP et al documented sensitivity, specificity, PPV, and
NPV to be 66.7%, 95.8%, 80%, and 92%
respectively which was similar to the findings of the
present study [21].

The findings of the present study were also
supported by findings of Thakker VD et al in which
sensitivity and specificity of USG were documented
to be 75% and 93.48% respectively with a
moderate level of agreement (0.60) [22].

Biceps

In the present study, biceps tear was documented in
3 cases, of which USG identified biceps tendon tear
in two cases. Overall, diagnostic accuracy and
negative predictive value of USG was 98.9%.
Sensitivity and specificity were 66.7% and 100%
respectively. A strong level of agreement (0.80) was
observed between USG and MRI for the
identification of biceps injuries. ROC analysis
showed an excellent diagnostic accuracy of USG for
biceps tear (AUC>0.80). The findings of the present
study were similar to the findings of Ahmad Z et al
in which biceps tendinopathy was seen in two
patients on USG, whereas MRI showed three cases
of biceps tendinopathy [24].

Teefey SA et al documented that biceps tendon
abnormalities frequently are associated with rotator
cuff tear. [25].

Associated effusion and bursitis

(A) Glenohuemral joint effusion

The dynamics of the glenohumeral joint are affected
by rotator cuff injuries [1]. The present study
documented effusion at the glenohumeral area in 26
cases on MRI, of them 19 were identified on USG.
The sensitivity, specificity, PPV, and NPV of USG
were 73.1%, 100%, 100%, and 26.9% respectively.
Kappa statistics revealed a good level of agreement
for the identification of glenohumeral joint effusion
(0.80). The area under the curve was 0.865 which
showed an excellent diagnostic accuracy of USG
(p<0.01).

These findings were similar to findings of Thakker
VD et al in which the sensitivity and specificity of
USG for subacromial sub deltoid fluid was
documented to be 86.67% and 100% respectively
[22].
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The findings of the present study were also
consistent with the findings of Hollister MS et al
[26].

(B) Biceps tendon sheath effusion

Effusion along the biceps tendon is usually
commonly associated with rotator cuff injuries.
However, in the present study, it was observed in 8
cases by MRI whereas in none of the cases in USG.
Thus USG had no sensitivity for the effusion of the
biceps tendon. However, AUC i.e0.50 showed that
the diagnostic test has no discriminatory ability for
the presence of effusion of the biceps tendon.

Contrasting to the findings of the present study,
Thakker VD et al documented 58.6% sensitivity for
biceps tendon effusion [22]. The observed
discrepancy between the present study and
reference study could be due to the small sample
size of the present study.

(C) Bursitis

MRI revealed bursitis in 23 cases in the present
study, of them, USG showed bursitis in only 6 cases.
For bursitis, USG was only 26.1% sensitive but
100% specific. Kappa statistics revealed the minimal
level of agreement between USG and MRI for the
identification of bursitis (0.35). The area under the
curve was 0.630, which was less than the
acceptability criteria.

Bhatnagar S et al observed bursitis in 73% of
patients with rotator cuff injuries [18]. To the
current knowledge, none of the studies observed
the diagnostic accuracy for the identification of
bursitis individually.

Conclusion
Based on the findings of the present study, it is
concluded that rotator cuff injuries are commonly
encountered conditions in routine practice, and
males are commonly affected as compared to
females.

The specificity and positive predictive value was
100% for all the muscular tears as well as
associated joint effusion and bursitis, but sensitivity
varies for individual tendon injury.

The sensitivity of USG was maximal for
supraspinatus, followed by subscapularis and biceps
tendon tears i.e. 72.3%, 69.2%, and 66.7%
respectively.

However, overall diagnostic accuracy was excellent
for muscular injuries (AUC>0.80) except for
infraspinatus tear, where diagnostic accuracy was in
an acceptable range.

For associated glenohumeral joint effusion USG
showed 73.1% sensitivity but the sensitivity was
less than 25% for bursitis and biceps tendon
effusion. For glenohumeral joint effusion, USG
showed excellent diagnostic accuracy but it was
none to minimal for biceps sheath effusion and
bursitis.

What does the study add to the
existing knowledge?
Though MRI is the gold standard technique for the
identification of rotator cuff injuries, USG can be
used alternatively as it is a non-invasive, rapid, and
cost-effective diagnostic method. Overall, the
diagnostic yield of USG for identification of
individual muscular tears as well as glenohumeral
joint effusion was observed to be good. Thus, it is
recommended that all the patients presenting with
shoulder pain must be screened for rotator cuff
injuries using USG before subjecting them to MRI.
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