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Abstract

Background: Shoulder joint is an elegant anatomic structure. The rotator cuff
consists of the supraspinatus, infraspinatus, subscapularis and teres minor
muscles and tendons. T here are a number of studies in the literature that look
at imaging approaches for detecting rotator cuff abnormalities. The use of
magnetic resonance imaging (MRI) in the diagnosis of rotator cuff disorders is
crucial. Materials and Methods: This study was conducted in the department
of Radiodiagnosis, Sree Mookambika Institute of Medical Sciences,
Kulasekharam, Tamil Nadu. Total 50 patients were included in the study based
on inclusion and exclusion criteria. Study procedure was explained all the
patients and informed consent was obtained. Patients demographic, clinical
and radiological data was recorded and analyzed. Result: In this study of role
of MRI in the evaluation of rotator cuff pathology; 50 patients, the patient age
ranged from 10 to 75 years; with a mean of 43.1 years. Most patients were
between 20 to 40 years of age [20 patients (43%)]. 15 patients (30%) were
females and 35 (70%) were males; 37 patients (73%) had symptoms of the
right shoulder. In patients with shoulder pain, an insidious onset was noted in
37 patients (73%) and gradual progression in 40 (80%). Acute onset was seen
only in 13 patients (26%). The major aggravating position for shoulder pain
was shoulder abduction 35 (70%), with pain located in the lateral and posterior
aspect of the shoulder in 15 cases. Restriction of shoulder movements was
seen in 10 cases. 3 patients (6.7%) had diabetes, 2 patients (3.3%) had
hypertension. Four patients (6.6%) had musculoskeletal disease (two had
rheumatoid arthritis and two had ankylosing spondylitis). 5 patients (10%) had
asymmetry of the shoulder joint and atrophy of shoulder muscles, as compared
to other side. Abduction was the most common restricted shoulder movement
(63%). The commonest pathology in rotator cuff tendons was partial tear (37-
43%), followed by tendinosis (16 to 20%); and full thickness tears (7 to 10%).
The most common rotator cuff tendon involved was the supraspinatus tendon
(67%), followed by subscapularis (43%) and infraspinatus (10%). 39 patients
(67%) had an abnormal supraspinatus tendon. Of these an articular surface
partial tear constituted 10 cases (20%), followed by insertion site tendinosis
and bursal surface partial tear, which was seen in 9 patients (13%) each.
Bursal surface tendinosis and interstitial tears were seen in 10 patients (10%)
each. 22 patients (43%) had an abnormal subscapularis tendon in which
articular surface tendinosis and articular surface partial tear were seen in 10
cases (10%) each. 5 patients (10%) had abnormal infraspinatus tendon in
which 3 of them (6.7%) had complete tears and two had an interstitial partial
tear. No teres minor pathology was found. 40 patients had joint effusion. Mild
joint effusion was seen in 27 patients (54%), which was more common than
moderate joint effusion, seen in 13 patients (26%). Peribiceps tendon fluid was
seen in 35 patients (56%), which was more common than subacromial-
subdeltoid bursal effusion seen in 15 patients (26%). Most common type of
acromion was type 11, seen in 33 patients (66%); followed by type I, seen in 11
patients (22%) and type Ill seen in 6 patients (6). 23 patients (46%) had
Acromio-clavicular joint degenerative changes. Conclusion: MRI provides
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comprehensive evaluation of the shoulder joint. MRI has lesser artefacts, good
soft tissue resolution but has limitations of being time consuming, costly, static
and not widely available. However, MRI is excellent in evaluation of labral,
capsular or ligamentous pathologies. MRI was better in evaluation of partial
rotator cuff tear. MRI plays an important role in the evaluation of rotator cuff
pathology as partial tear of rotator cuff, which was the most common rotator

cuff pathology.

INTRODUCTION

Shoulder joint is an elegant anatomic structure.!
The rotator cuff consists of the supraspinatus,
infraspinatus, subscapularis and teres minor muscles
and tendons.? There are a number of studies in the
literature that look at imaging approaches for
detecting rotator cuff abnormalities. The use of
magnetic resonance imaging (MRI) in the diagnosis
of rotator cuff disorders is crucial. The combination
of good spatial resolution and multiplanar imaging
provided by MRI allows for examination of the fine
features associated with rotator cuff injuries.
Magnetic resonance imaging (MRI) plays an
important role in the evaluation of the rotator cuff
pathologies.B®1  MRI provides good spatial
resolution together with the multiplanar imaging
which allows evaluation of the fine details
associated with rotator cuff. Its accuracy is
comparable to the ultrasound in diagnosis of the
rotator cuff lesions; however, it is not operator
dependent like sonography. It has become the
imaging method of choice for evaluating the rotator
cuff due to its superior ability to demonstrate soft
tissue features and its noninvasive nature. Shoulder
pain has become a major cause of global morbidity
and is an important public problem. Shoulder pain is
diagnosed with the radiography, ultrasonography
and Magnetic resonance imaging. Primary preferred
imaging procedure in the assessment of rotator cuff
pathologies is magnetic resonance imaging, because
it is noninvasive, no radiation exposure and gives
accurate result.[’? The basic parameters evaluated in
Magnetic resonance imaging of shoulder are rotator
cuff tendons such as supraspinatus, infraspinatus,
teres minor and subscapularis, Biceps tendon,
glenoidlabrum, acromial process and
acromioclavicular joint.B¥l  Magnetic resonance
imaging is a valuable tool for diagnosis of shoulder
pain due to rotator cuff pathologies and in the
assessment of biceps pathology and acromion
morphology. Correlating with physical disability
will help orthopedicians in early intervention and
management of rotator cuff pathologies. Previous
studies show magnetic resonance imaging findings
of rotator cuff pathologies. This study will assess the
role of magnetic resonance imaging in the
assessment of rotator cuff pathologies along with
biceps pathologies and acromion
morphology.This study might establish the role of
magnetic resonance imaging findings in the
assessment of rotator cuff pathologies. This study
will help in better management of patients with
shoulder pain and provide better insight in rotator

cuff pathologies. Thus, in our study, 50 patients with
clinically suspected rotator cuff injury will be
subjected to MRI.

MATERIALS AND METHODS

Study Type: Cross sectional study

Study Settings: Department of Radiodiagnosis,

Sree Mooakmbika Institute of Medical Sciences,

Kulasekharam, Tamil Nadu.

Study Period

Inclusion Criteria

o Patient with history of shoulder pain.

e Clinically suspected to have rotator cuff
pathology.

Exclusion Criteria

e Patient contraindicated to MRI.

e Shoulder joint fracture in X-ray.

e Patient not willing or uncooperative for study.

e Previous history of surgery.

e Previous history of
dislocation.

e Shoulder pain due to infective or neoplastic
etiology.

Procedure

After approval of the study protocol by our

institutional research & human ethical committee,

the patients who fulfill the inclusion criteria

included in the study. Whenever patient comes for

Magnetic resonance imaging of shoulder pain,

written informed consent was taken and patient was

explained in detail about the procedure. Magnetic

resonance imaging study of shoulder joint was

performed once. All shoulder joint with rotator cuff

pathologies are assessed on Magnetic resonance

imaging 1.5T Siemens ESSENZA 16 channel. The

Magnetic resonance imaging findings was assessed.

Then all patients were subsequently instructed to

duly answer and complete the national translation of

the ODI questionnaire. According to the ODI score

patients were grouped based on the severity. The

role of magnetic resonance imaging in the

assessment of rotator cuff pathologies was assessed.

Rotator cuff pathologies findings such as

subscapularis tendinosis, supraspinatus tendinosis,

infraspinatus tendinosis, teres minor tendinosis,

subscapularis tear, supraspinatus tear, infraspinatus

tear, teres minor tear was assessed using magnetic

resonance imaging.

Statistical Analysis

The data was expressed in number and percentage.

Statistical Package for Social Sciences (20.0)

version used for analysis. Person correlation was

recurrent  shoulder
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used for analysis. p value less than 0.05 consider
statistical significant at 95% confidence interval.

RESULTS

In this study of role of MRI in the evaluation of
rotator cuff pathology; 50 patients, the patient age
ranged from 10 to 75 years; with a mean of 43.1
years. Most patients were between 20 to 40 years of
age [20 patients (43%)]. 15 patients (30%) were
females and 35 (70%) were males; 22 patients
(73%) had symptoms of the right shoulder. In
patients with shoulder pain, an insidious onset was
noted in 37 patients (73%) and gradual progression
in 40 (80%). Acute onset was seen only in 13
patients (26%). The major aggravating position for
shoulder pain was shoulder abduction 35 (70%),
with pain located in the lateral and posterior aspect
of the shoulder in 15 cases. Restriction of shoulder
movements was seen in 10 (63%). 18 patients (36%)
had a past history of fall or trauma to the shoulder
joint. 3 patients (6.7%) had diabetes, two patients’
(3.3%) had both diabetes and hypertension. Four
patients (6.6%) had musculoskeletal disease (two
had rheumatoid arthritis and other two had
ankylosing spondylitis). 5 patients (10%) had
asymmetry of the shoulder joint and atrophy of
shoulder muscles, as compared to other side.
Abduction was the most common restricted shoulder
movement (63%) [Table-1, 2].

The commonest pathology in rotator cuff tendons
was partial tear (37-43%), followed by tendinosis
(16 to 20%); and full thickness tears (7 to 10%). The
most common rotator cuff tendon involved was the
supraspinatus  tendon  (67%), followed by
subscapularis (43%) and infraspinatus (10%). 39
patients (67%) had an abnormal supraspinatus
tendon. Of these an articular surface partial tear
constituted 10 cases (20%), followed by insertion
site tendinosis and bursal surface partial tear, which
was seen in 9 patients (13%) each. Bursal surface
tendinosis and interstitial tears were seen in 10
patients (10%). 22 patients (43%) had an abnormal
subscapularis tendon in which articular surface
tendinosis and articular surface partial tear were
seen in 10 cases (10%). [Table-3,4] 5 patients (10%)
had abnormal infraspinatus tendon in which 3 of
them (6.7%) had complete tears and one had an
interstitial partial tear. No teres minor pathology
was found. 40 patients had joint effusion. Mild joint
effusion was seen in 27 patients (54%), which was
more common than moderate joint effusion, seen in
13 patients (26%). Peribiceps tendon fluid was seen
in 35 patients (56%), which was more common than
subacromial-subdeltoid bursal effusion seen in 15
patients (26%). Most common type of acromion was
type 11, seen in 33 patients; followed by type I, seen
in 11 patients (20%). 23 patients (46.7%) had
Acromio-clavicular joint degenerative changes.
Supraspinatus tendon calcification and depression
fracture of the humeral head was noted in 2 cases
(7%) in USG [Table-5].

Table 1: Distribution of patients based on demographic data

Demographic data Number Percentage (%)
Age (Years)

10-20 5

21-40 20

41-60 15 S
Above 60 10

Gender

Male 15 30.00
Female 35 70.00
Side of shoulder involved

Left 13 26.00
Right 37 74.00
Onset of shoulder pain

Acute 13 26.00
Insidious 37 74.00
Progression of shoulder pain

Gradual 40 80.00
Sudden 10 20.00
Aggravating position of shoulder pain

Abduction 35 70.00
No 5 10.00
External rotation 2 4.00
External rotation/Abduction 7 14.00
In all movements 1 2.00
Location of shoulder pain

Anterior 5 10.00
Lateral 13 26.00
Lateral and Posterior 15 30.00
Posterior 17 34.00
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Table 2: Distribution of patients based on clinical data

Clinical data Number Percentage (%)

Restriction of shoulder movements

Yes 10 20.00

No 40 80.00

Inability to bear weight in shoulder

Yes 18 36.00

No 32 64.00

Trauma or fall on the shoulder

Yes 18 36.00

No 32 64.00

Past history

Diabetes mellitus 3 6.00

Diabetes mellitus and hypertension 2 2.00

Fever and chills 2 4.00

Hypertension 2 4.00

Increased pain during swimming 2 4.00

None 39 80.00

Musculoskeletal disease

Ankylosing spondylitis 2 4.00

Rheumatoid arthritis 2 4.00

None 46 92.00

Asymmetry between the shoulders and atrophy of shoulder

Yes 5 10.00

No 45 90.00

Table 3: Examination-Restriction of shoulder movements

Characteristic Category Mild Moderate Severe Total Significant

Gender Male 23 24 20 67 %2-9.93
Female 25 39 69 133 Pvalue-0.007

Age(in years) <20 years 6 5 20 31 ¥2-47.57
21-40 years 9 7 43 59 Pvalue-0.000
41-60 years 21 27 18 66
>60 years 12 24 8 44

Marital status married 16 10 23 49 ¥2-22.60
single 19 20 25 64 Pvalue-0.001
Widow/widower 6 5 22 33
Divorced 7 28 19 54

Religion Hindu 27 32 43 102 x2-4.09
Muslim 15 14 26 55 Pvalue-0.394
Christian 6 17 20 43

Education Primary school 11 12 28 51 ¥2-15.04
Secondary school 13 21 8 42 Pvalue-0.005
No school 24 30 53 107

Occupation Agriculture 20 26 28 74 x2-2.87
Home maker 15 19 32 66 Pvalue-0.825
Service/job 9 11 16 36
Unemployed 4 7 13 24

Socio economic status Upper middle 17 9 21 47 x2-12.13
middle 11 10 20 41 Pvalue-0.05
Lower middle 8 15 23 46
lower 12 29 25 66

Duration of caregiving | 2-5years 24 11 37 72 ¥2-22.92
6-10years 6 7 11 24 Pvalue-0.001
11-15 years 8 33 22 63
16-20years 10 12 19 41

Table 4: MRI finding subscapularis supraspinatus

MRI finding subscapularis Number Percentage (%)

Avrticular surface tendinosis 5 10.00

Bursal surface tendinosis 2 3.00

Insertion site tendinosis 3 7.00

Complete Tear 3 7.00

Articular surface partial tear 5 10.00

Bursal surface partial tear 2 3.00

Insertion site partial tear 2 3.00

Normal 28 57.00

MRI finding supraspinatus

Bursal surface tendinosis 5 10.00

Insertion site tendinosis 7 14.00

Insertion site tendinosis + Complete tear 2 4.00

Complete Tear 3 6.00
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Articular surface partial tear 10 20.00
Bursal surface partial tear 7 14.00
Interstitial partial tear 5 10.00
Normal 11 22.00
Table 5: Distribution of patients based on MRI findings supraspinatus

MRI findings-Supraspinatus Number Percentage (%)
Bursal surface tendinosis 5 10.00
Insertion site tendinosis 7 14.00
Insertion site tendinosis + Complete tear 2 4.00
Complete Tear 3 6.00
Avrticular surface partial tear 10 20.00
Bursal surface partial tear 7 14.00
Interstitial partial tear 5 10.00
Normal 11 22.00
Total 50 100.00

DISCUSSION

The most prevalent condition of the shoulder joint is
rotator cuff pathology, and accurate diagnosis is
critical for effective treatment.'] For both rotator
cuff and non-rotator cuff problems, MRI is an
effective imaging modality. The purpose of this
study is to determine the role of MRI in rotator cuff
diseases. This is a cross-sectional research that
looked at 50 people who had shoulder pain. A
history and clinical examination were conducted
first, followed by a shoulder MRI.

Age wise distribution of rotator cuff pathologies
The age of the patients with rotator cuff pathologies
studied ranged from 10-75 years, with a mean of
43.10 + 2.08. While 20 of cases were from 21 to 40
years of age (43%), 15 cases were from 41 to 60
years of age (33%). In compared to study conducted
Pavic et.al.,*d of total 200 cases, mean age of
patients was 39 (range from 15 to 83). Various
literatures have pointed out that the incidence of
rotator cuff tendon degeneration and injury
increases with age [l Rotator cuff disease is
multifactorial, both extrinsic and intrinsic factors
have been implicated. Intrinsic factors like poor
vascularity, alteration in material composition and
properties with aging have been studied. Ozaki et al
and Uhthoff,[*4 believe that the pathogenesis of
rotator cuff disorders is an intrinsic process and the
risk of rotator disorder increases with aging. Micro
vascular studies have showed diminished vascularity
in the cuff tissue with increased age which appears
consistent with the pattern of degeneration observed
in age related degenerative tendinopathies. In the
study conducted by Needell etal,l’®! in 100
asymptomatic shoulders, a higher incidence of
tendinosis was found among younger population
against more tears in the older group in the fifth and
sixth decade of life. There is no such difference was
found in our study.

Gender wise distribution of rotator cuff diseases
Of the 50 patients studied, 15 were females (30%)
and 35 were males (70%). The mean age among
females was 45.1 and the mean age among males
was 42.2 years. In study done by Zhang et.al. 6]
female patients are less in compared to male

patients, similar to our study. This may be related to
occupation and physical activity which varies in
relation to gender leading to shoulder pathology.
There is no statistically significant difference in the
incidence of rotator cuff lesions related to gender in
our study.

Onset and progression of shoulder pain

Pain is the most frequently associated complaint in
rotator cuff pathology. It is usually located over the
anterior, superior and lateral aspects of the shoulder.
Pain usually is minimal at rest in a neutral and
supported position of the arm. The pain is typically
exacerbated with overhead raising or abduction of
arm as in combing hair, especially when lifting
against resistance. Weakness may be a manifestation
of either pain inhibition or muscular fatigue. True
weakness often presents as an inability to raise the
arm above the shoulder level. Stiffness or decreased
range of motion may be secondary to pain or
weakness of the rotator cuff. In our study, insidious
onset was noted in 37 patients (74%) and gradual
progression in 40 patients (80%) of shoulder pain
which were more common than acute onset which
was seen only in 13 patients (8%). The major
aggravating position for shoulder pain was shoulder
abduction 35 (70 %), with pain located in the lateral
and posterior aspect of the shoulder in 15 cases. The
average duration of shoulder pain in our study in 6
months; there is no association between duration of
shoulder pain with severity of rotator cuff disorder.
This finding is correlating with study done by
M.S.G., et.al.,['1 which shows there is only weak
relationship between the duration of symptoms and
features associated with rotator cuff disease.
Restriction of shoulder movements was seen in
10(63%) patients of 50 patients, 18(36%) had
history of fall or trauma to the shoulder.

Past History

Of 50 patients, 3(6%) had diabetes and 2(4%) have
previous history of shoulder dislocation 1 month
before. Four patients (7%) had musculoskeletal
disease, two had Rheumatoid arthritis, and other two
had ankylosing spondylitis. The studies conducted
by Abate M, etal. ' age related degenerative
changes are common in diabetes. In our study, there
are 3 diabetic patients, another two patient had both
diabetes and hypertension, hence of total 5 patients
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with diabetes two patients had articular surface
partial tear and one patient had complete tear.
Although total 3 diabetic patients had high grade
tear, but the total data is insufficient to compare
with non-diabetic patient. Young patient in our
study was 10 years of age who is known case of
Rheumatoid arthritis, presenting with insertion site
tendinosis of supraspinatus tendon and complete
tear of subscapularis tendon and axillary lymph
node in MRI.

Examination

On examination, 5 patients (10%) had asymmetry of
the shoulder joint and atrophy of shoulder muscles
as compared to other side. Abduction movement
was the most common restricted shoulder movement
seen in 18 patients (63%). The finding was similar
to study done by Litaker D., etal.,*® in which
history and physical examination done in 301
patients, atrophy, difficulty or weakness in
abduction or external rotation, arc of pain and night
pain are features which help in diagnosing rotator
tears clinically. Most common cuff tendon involved
in our study was supraspinatus tendon 39 (67%),
followed by Subscapularis 22 (43%) and
infraspinatus 5 (10%).

Tendinosis

Supraspinatus tendinosis: Among 14 cases of
Supraspinatus tendinosis, five cases are bursal
surface tendinosis and 2 cases are insertion site
tendinosis.

Subscapularis tendinosis: Among 10 cases of
Subscapularis tendinosis, two cases of bursal surface
tendinosis and 3 cases of insertion site tendinosis.
Rotator cuff tears

Supraspinatus  tear: Among 25 cases of
Supraspinatus tear in MRI, 3 cases are complete tear
and 5 cases of interstitial partial tear and 7 cases of
bursal surface partial tear.

Subscapularis  tear: Among 12 cases of
Subscapularis tear in MRI, 3 cases are complete
tear, 5 cases of articular surface partial tear and 2
cases of bursal surface partial tear.

Infraspinatus tear: Among 5 cases of Infraspinatus
tear, 3 cases are complete tear and 2 cases are
interstitial partial tear.

Teres Minor: In a study conducted on 2436 shoulder
MRI examinations for a period of 67-months period
from September 1996 to April 2002. MRI findings
of Teres minor abnormality were seen in 0.8% only
among the study population. No teres minor
pathology was found in our study. 14°]

Bicipital Tendon abnormality and rotator cuff
diseases

In our study, of the 50 patients with rotator cuff
disease, 35(76%) had abnormal biceps tendon. Of
these abnormal biceps tendons, tendinosis was seen
in 2(3.3%), fluid around the biceps tendon was seen
in 35(70%) and dislocated biceps tendon was seen
in 2(3.3%) patients.Erickson et al in their study
showed bicipital tendinitis/tenosynovitis ~ was
frequently accompanied rotator cuff disease.[”]
Rotator cuff disorders, especially in complete tears,

the long head of bicipital tendon can get impinged
between the humeral head and the coracoacromial
arch. This can result in flattening of biceps tendon,
tendinitis, partial tears and overt rupture. Beall et al
in a study done in 111 patients with shoulder pain
who underwent both MR and surgery, found 23
patients with bicipital tendon abnormality. They
concluded tears of long head of biceps tendon had a
statistically significant association with tears of the
supraspinatus and subscapularis components of the
rotator cuff. It was also found relationship between
acromio-humeral impingment and the adverse
effects on both the biceps tendon and superior
rotator cuff.

Joint effusion and rotator cuff diseases

In our study, 40(86.7%) patient had joint effusion in
MRI. In MRI mild joint effusion and peribiceps
tendon fluid is more common than moderate
subacromial-subdeltoid bursal effusion.

Acromion Types

Acromion is classified as type | to IV, flat, curve
inferior surface, hooked and convex near the distal
end. Most common type of acromion in our study
was type Il seen in 33(66%) patients, followed by
type | seen in 11(22%). In a study conducted by
Musil et.al., says relationship between the type of
acromion and rotator cuff tears. In a study
conducted Hamid et al, association between the
acromial spur and full thickness rotator cuff tear is
shown. However, in our study there is no
relationship between the type of acromion and
rotator cuff tear. 21l

Acromio-clavicular joint degenerative changes

In our study among 50 cases, 23 patients had ACJ
degenerative changes. In a study by Needel et.al in
100 patients acromio-clavicular joint degenerative
changes increased with age. More than 80 %
patients with partial tear and the entire patient with
full thickness had acromio-clavicular joint arthrosis.
In our study there was no significant association
between acromio-clavicular joint degenerative
changes and rotator cuff tear seen.%

Labrum and rotator cuff diseases

An overlap of symptoms exists among patients with
a glenoid labral lesion and those with rotator cuff
disorder or glenohumeral instability. A labral tear
can result as a result of trauma like in patients who
engage in overhead throwing athletic sport
activities, or secondary to degenerative changes in
the labrum leading on to tear. In a study conducted
by Glenn etal., on 41 a patient with arthroscopy
proven labral tear, it was found 68% patients had
both labral and rotator cuff tears.’? Rotator cuff
tears and long head of biceps tendinopathy may
accompany a superior labral tear. Both chronic
overuse tears of the postero-superior labrum and
articular-side partial tears of the supraspinatus and
infraspinatus tendons may result from internal
impingment in the overhead position. In our study
23 patients out of 50 had labral pathology (47%) in
MRI, in which posterior part of the labrum is most
involved than anterior part of the labrum. There is
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no significant association between labral pathology
and rotator pathology noted which is contradictory
to literature.

CONCLUSION

MRI is the imaging modality for evaluation of
abnormalities of the shoulder joint. MRI provides
comprehensive evaluation of the shoulder joint.
MRI has lesser artefacts, good soft tissue resolution
but has limitations of being time consuming, costly,
static and not widely available. However, MRI is
excellent in evaluation of labral, capsular or
ligamentous pathologies. MRI was better in
evaluation of rotator cuff pathologies.
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