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Abstract:  In our study we evaluate MRI as an excellent soft tissue contrast and allows for multiplanar imaging 

in anatomic planes. Because of these advantages MRI has become the study of choice for imaging of shoulder 

pathology. It allows high-resolution imaging of all anatomic structures including the Rotator cuff tendons and 

muscles , glenoid,  humeral head, articular cartilage,  acromion , labrum, biceps tendon and the glenohumeral 

ligaments in multiple orthogonal planes. The aim of this review is to update orthopaedic surgeons on the 

technical aspects of performing magnetic resonance imaging of the shoulder. In addition, this report will define 

the normal anatomy of the shoulder as demonstrated by magnetic resonance imaging and review the spectrum of 

disease detectable with this  technique. 
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I. Introduction 
Pain around the shoulder joint with or without reduced range of motion are commonly referred to the 

radiologist for evaluation. Clinical examination and plain radiographic assessment help in providing proper 

choice of subsequent investigation modality. MRI because of its excellent soft tissue contrast, imaging 

capability in any desired plane & non ionising and non invasive nature is an ideal modality of investigation. It 

has replaced all other tests and considered as screening modality of choice in evaluation of shoulder 

problems[10, 11]. 

 
NORMAL ANATOMY 

Shoulder joint is a ball and socket type joint formed by articulation between head of humerus  and 

glenoid of scapula. Structurally it is a weak  joint due to disparity  of articulating surface  area between small 

and shallow glenoid  cavity in comparison to head of humerus . However this arrangement provides the 

glenohumeral joint with greater range of movements of any articulation in human body [5,6,45]. Stability to this 

unstable joint is provided by following structures: 1)Musculotendinous cuff  of shoulder 2)Coraco-acromion 
arch consisting of acromion , coracoacromian ligament, coracoids process, and coraco-acromio-clavicular joint. 

3)Glenoid labrum along with capsule and glenohumeral ligament.[53,54] 

The joint capsule is loose and allows free movements. It is least supported inferiorly where dislocations 

are common. The capsule is reinforced anteriorly and inferiorly by several thickenings known as inferior 

glenohumeral ligament (IGHL),middle glenohumeral ligament, smallest superior glenohumeral ligament. They 

all extend to anterior neck of humerus and stabilise the joint [5,6,45]. Glenoid labrum is a fibrocartilagenous 

ovoid rim attached to the margin of glenoid cavity. It is often deficient anteriosuperiorly. Its functions to deepen 

the glenoid cup & is a site of capsule-ligamentous attachment. 

 

NORMAL MRI ANATOMY OF SHOULDER JOINT 

Axial Section: shows the cuff muscles as an intermediate signal intensity structures. Highest section shows 

supraspinatus muscle followed posteriorly by infraspinatus muscle & teres minor & its tendons. the tendon 
appears darker than muscle & can be traced to greater tuberosity. Biceps tendon is seen anteriosuperiorly & 

sabscapularis tendon anterior to the scapula at midsuperior head level.  Bicipital groove is best seen on these 

sections lateral to lesser tuberosity. Anterior & posterior labra are particularly are well seen on axial sections. 

The glenohumeral ligaments are low signal structures & better seen in presence of fluid in the joint or on MR 

arthograms.  The articular cartilage appear bright on T2 & gradient images &best evaluated in axial sections(Fig 

1& 2). 
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Figures 1 & 2: Normal MRI anatomy on axial section 

 
Coronal Sections: The rotator cuff tendon structures are best evaluated on oblique coronal sections. The mid to 

anterior section show the supraspinatus tendon [along with the acromioclavicular joint] the sections posterior to 

this show conjoint tendons of supraspinatus tendon & infraspinatus tendon & tendon minor. The tendons can be 

traced to greater tuberosity. The subacromian subdeltoid bursa appears as a thin bright line beneath the deltoid 

muscle on T1 /T2WI. The anterior sections also show supraspinatus tendon & biceps tendon passing beneath it 

as well as coracohumeral, coracoacromian & coracoclavicular ligaments.  The superior labrum is best evaluated 

for injury in the coronal plane.  Axillary pouch is seen medial and inferior to humeral head. (Fig 3 & 4). 

 

 
Figures 3 & 4: Normal MRI anatomy on coronal section 

 
Sagittal Section:These provide a cross-sectional view of all the muscles of the shoulder. Mid and lateral sagittal 

images show the supraspinatus tendon/infraspinatus tendon as a low signal structure between humeral head and 

acromion. The morphological abnormalities of acromion (which is anterior sloping) are best shown on these 

images. The long head of biceps can be seen passing anterioinferiorly between supraspinatus tendon and 

sabscapularis tendon through the rotator cuff interval. These superior glenohumeral ligament can be seen lying 
beneath the long head of biceps. The middle glenohumeral ligament anterior to medial humeral head and 

inferior glenohumeral ligament along with a thick inferior labrum along the inferior aspect of the glenoid cavity. 

(Fig 5& 6). 

 

 
Figures 5 & 6: Normal MRI anatomy on sagittal section 
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PATHOLOGY 

As regards to pathology, there are many but  the three most important entities affecting the shoulder 

will be addressed here: A)Impingement, B) Rotator cuff ruptures, and C) Instability 
Few other important pathology : Adhesive capsulitis , Biceps tendinopathy , 

 

Impingement syndrome 

Primary impingement is due to narrow space between the humeral head and the coraco-acromial arch (superior 

impingement) or between humeral head and coracoid process (anterior impingement) [27,28,29]. In primary 

impingement all structures forming the coraco-acromial arch can cause the impingement. . Most frequently 

osteophytes arising from the acromion or thickening of coracoacromial ligament cause supraspinatus 

compression i.e. impingement. There are three different configurations of acromia [7]. Type 1 acromion is 

characterized by a flat undersurface. Type 2 acromion demonstrates a curved undersurface.  .  A type 3 

acromion is rare and characterized by a convex undersurface  & most frequently associated with rotator cuff 

injury. Type II and III may predispose to superior impingement(Fig - 7 & 8). Also, os acromiale or hypertrophy 
of AC joint osteophytes can cause impingement. [19,20,45](Fig -9) . Subcoracoid impingement occurs after 

fractures of coracoid or lesser tubercle. 
 

 

Figure 7& 8 :Impingement in association with curved Acromion (Type II). 
 

Figure  7– Sagittal slices show thickening and increased signal due to Tendinosis in ventral portion of 

supraspinatus tendon 
Figure 8 - Distal portion shows normal thin combine supra / infraspinatus tendon . 

 

 
Figures 9 : Impingement in os acromiale. Sagittal T2W slice additionally shows a moderate sized 

partial tear  of the anterior portion of the supraspinatus tendon with perifocal tendinosis 

 
Secondary impingement is due to instability of the very mobile shoulder joint, leading to dynamic narrowing 

of the thoracic outlet. As mentioned, secondary extrinsic impingement occurs in cases of  instability [21] . These 

patients are frequently athletes and their repetitive overhand activities as throwing may lead to posterosuperior 

glenoid impingement [49]  and degeneration, as well as tearing of the articular fibres at the junction between the 

infraspinatus and supraspinatus tendons. The damage occurs during abduction and external rotation and is often 

associated with posterosuperior glenoid labral tears. Neer  stages of impingement [18]] : 3 Stages :Stage I    -

Reversible oedema, Stage II   - Fibrosis and tendinosis , Stage III -  Tears of cuff. 

The MR pictures in impingement may be normal, or show thickening with increased signal replacing the 

normally low signal of a healthy tendon or  may be a partial /complete tear of the tendon affected. 
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Rotator Cuff Rupture 
On MRI tears of the rotator cuff are visualized in all major planes as fluid fills the gaps in the tendon, 

be they superior, anterior or posterior. Tears most frequently occur in areas of tendinosis near the humeral 
attachment on the major[8,33]. Tendinosis creates increased signal in short TE MRI sequences and may be 

easier diagnosed if tendon also thickened . By its exposed location under the acromion, the supraspinatus tendon 

is most commonly involved in tendinosis. As regards to tears, full thickness tears are distinguished from partial 

tears, which can be very small or moderate sized These again can involve the bursal or the articular side, with 

articular sided tears more frequent [3 ,22] (Fig 10, 11). Partial tears may also be located within the substance of 

the tendon, the so called “intrasubstance” tears (Fig 12).. Partial or complete full-thickness tears may coexist in 

different portions of cuff. Rent tears are anterior and are usually small. Full thickness tears are divided into 

small (≤1 cm), medium (1-3 cm), large (3-5 cm) or  massive (≥5 cm) tears [16, 23] (Fig 13).. Massive tears, 

besides involving the supraspinatus tendon, usually also affect the infraspinatus tendon posteriorly and the 

rotator interval and subcapularis tendon anteriorly. In such tears there will be retraction of the tendon stumps 

and muscular atrophy. Also cranial migration of the head is usually seen already in plain x-ray views, as the cuff 
above the head is missing .Partial tears are graded into 

Grade I if less than one fourth of the tendon or <3 mm, 

Grade II if less than one half (3-6 mm) and 

Grade III if more than one half of the tendon (>6 mm) is involved  
 

    
         FIGURE 10: Coronal PD image shows            FIGURE 11: Coronal T2W  image shows  

           Articular Surface partial tear                                 bursal Surface partial tear                    

 

 
FIGURE 12: Coronal T2W image shows intra FIGURE 13: Coronal PD image shows  

substance partial tear due to impingement complete supraspinatus tear  with joint  

 effusion & fluid in subcoracoid bursa 

 
Biceps pathology is frequently associated with chronic tears of the supraspinatus tendon. In 

subscapularis tendon ruptures, the biceps tendon may subluxate medially into the body of the subscapularis 

tendon or even completely luxate into the medial joint cavity [24,25, 26]. As the biceps tendon runs through the 

so called rotator interval, the term “interval lesion” has been coined and refers specifically to lesions of that 

anterior portion of the rotator cuff that includes the rotator interval, which itself is bare of tendons (Fig 14 & 15) 

. Lesions of the rotator interval therefore are frequently associated with tears of the coraco-humeral and superior 

glenohumeral ligaments, the so called rotator interval pulley of the biceps tendon [2,42,43] . The subscapularis 
tendon may also show tendinosis if there is the so called anterior or subcoracoid impingement [2,27,28, 29 ] 
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FIGURE 14 & 15 : Sagital T2W MRI image shows rotator interval lesion 

 
Instability 

The shoulder joint, although featuring an extreme range of motion, exceeding the one of all other 
joints, under most circumstances is stable, due to the tendon reinforced joint capsule, several glenohumeral 

ligaments, various muscles, the glenoid labrum and least of all the osseous glenoid. An unstable shoulder joint 

can be habitual or occur after an acute trauma of the mentioned structures as after a dislocation, which possibly 

may lead to chronic instability. Instability can be anterior, posterior or multidirectional [1,21,50]. MR imaging 

in anterior instability can reveal a large number of abnormalities affecting the bone and labroligamentous tissue. 

 

Hill-Sachs lesion: It is the most common injury associated with anterior glenohumeral instability. It consists of 

bony injury of the posterosuperior humeral head manifesting as cortical bony loss, impaction fracture or 

associated bone marrow edema in acute cases.(Fig 16) 

 

Bankart lesion: It is the commonest labral injury, manifesting as tear of the anterior inferior labrum with 

associated periosteal tear [1,38 ,39,40] . It can be purely cartilaginous or may involve the bony glenoid rim 
(bony Bankart lesion). Bankart lesion is usually accompanied by Hill-Sachs lesion (Fig 17). Several other 

variants of Bankart lesion have been described, including the Perthes lesion, anterior labroligamentous 

periosteal sleeve avulsion (ALPSA) lesion, glenolabral articular disruption (GLAD) lesion. 
 

 
   FIGURE 16: Axial PD image shows Hill sachs          FIGURE 17: Axial PD image shows Hill 

    lesion                                                                            sachs lesion along with soft tissue bankart 
 

Adhesive capsulitis (frozen shoulder) 
Adhesive capsulitis ( frozen shoulder) is a clinical syndrome of pain and restricted joint movement 

secondary to thickening and contraction of synovial sheath and joint capsule. It is most commonly seen in 40-60 

years old female. It is associated with trauma ,osteoarthritis or rheumatic disorder. MRI findings include , joint 

capsule and synovial thickening of  >4mm at the level of Axillary recess is a useful  crieteria to diagnose this 

condition. The normal inferior glenohumeral ligament measures < 4 mm and is best seen on coronal oblique 

images at the mid glenoid level. In adhesive capsulitis, the axillary recess may show thickening up to 1.3 cm or 

more. [41]( Fig 18 & 19) 
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FIGURE 18 & 19: Coronal oblique T2  image demonstrates a normal IGHL (arrow) measuring  more 

than 4 mm in thickness 
 

Biceps tendinopathy 
The tendon of the long head of the biceps muscle (long bicipital tendon) has a complex course from its 

muscle belly to its insertion onto the supraglenoid tubercle/glenoid labrum. The Bicipital tendinopathy occurs in 

middle aged or older [4, 43].The biceps tendon often becomes attenuated or torn as a result of impingement 

syndrome The most reliable sign of a tear on imaging is the absence of the tendon in the bicipital groove 

.Retraction of the tendon and atrophy of the long head of biceps muscle may be seen . Medial dislocation 

commonly occurs as result of tears of the coracohumeral ligament which is the main stabilizer of the 
biceps tendon. 

 

 
FIGURE 20 & 21 : Coronal PD  image  shows fluid in bicipital groove & along the biceps tendon 

sheath 
 

II. Material & Method  
This prospective study was conducted in the Department of Radiodiagnosis, and NMC Sky Centre, 

L.L.R.M. Medical College, Meerut, in 81 patients with shoulder pain. A complete history of patients was taken 

and relevant clinical examination was performed in all the cases. All scans were done on Signa Contour (GE) 
MR Machine with super conducting magnet and field strength of 1.5 tesla  using standard spine imaging 

techniques. T1- and T2-weighted images in the coronal , sagittal and axial planes were obtained in each patient. 

 

III. Observation And Result 
In a retrospective review, 81 consecutive patients ( 54 men, 27 women, average age  42.28 years) 

referred to our institution for diagnostic workup for shoulder complaints from August 2010 upto  October 2012 , 
analysed for the spectrum of diagnosed pathology. One or more diagnostic observations were made in each 

patient. All diagnoses are summarized in Table 1. 

The findings can grossly be grouped in lesions of the rotator cuff (with its three portions the 

supraspinatus, the sabscapularis and the infraspinatus tendons plus the rotator-interval), lesions of the biceps 

tendon, lesions of the glenoid labrum and degenerative changes of the gleno-humeral and acromio- clavicular 

joint. Out of the 81 patients only 7 were without visible pathology. Rotator cuff tendinopathy accounts 

maximum in which  Supraspinatus tendinopathy found in 67.65% cases (55 patients) ,subscapularis 

tendinopathy were in 9.9% ( 8 patients) cases ,infraspinatus tendinopathy were in 2.47% cases ( 2 patients) 

while rotator interval tear were in 3.70% cases ( 3 patients). Biceps tendinopathy were found in 12.35% cases 

(10 patients) , bankart lesion in 8.61% ( 7 patients) & hill sachs lesion in 11.11% ( 9 patients). There  were 

19.75% cases(16 patients) with acromioclavicular arthosis & 15.99% (13 patients) with glenohumeral arthosis. 

Soft tissue pathology was abundant, being present in 22-55 % of the cases, whereas occult fractures were seen in 
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only 12.34% (10 patients). Subacromian –subdeltoid bursitis accounting 37.04% (30 patients). There were 

27.16% (22 patients) who were associated with joint effusion & 7.40 % ( 6 patients ) with synovial thickening.In 

our study 3.70% (3 patients) were found with adhesive capsulitis , 3.70% (3 patients) with tuberculosis , 2.47% 

cases ( 2 patients) with malignancy. 
 

TABLE 1 : MRI findings: spectrum of pathologies 
SN Diagnosis No Of Patient Percentage (%) 

1 Supraspinatus tear 35 43.21 

2 Supraspinatus tendinosis 20 24.69 

3 Subscapularis tear/tendinosis 08 09.90 

4 Infraspinatus tear/tendinosis 02 02.47 

5 Biceps tendinosis tear/tendinosis 10 12.35 

6 Bankart lesion & its variant 07 08.61 

7 Hill sachs lesion lesion 09 11.11 

8 Impingement 05 06.15 

9 Acromioclavicular arthosis 16 19.75 

10 Subacromian subdeltoid bursitis 30 37.04 

11 Adhesive capsulitis 03 03.70 

12 Rotator interval tear 03 03.70 

13 Joint effusion 22 27.16 

14 Bone bruise/ fracture 10 12.35 

15 Synovial thickening 06 07.40 

16 Tubercular 03 03.69 

17 Myositis 01 01.23 

18 Malignancy 02 02.46 

 

IV. Discussion 
Magnetic resonance imaging (MRI) of the shoulder joint has achieved wide acceptance as an imaging 

technique. This was initially due to the sensitivity and specificity of MRI for  detection of  rotator cuff 

pathologies. Evaluation of subtle humeral head changes, articular cartilage, synovial or labral pathology may 

require additional sequences & intravenous or intra articular gadolinium. Early changes in articular cartilage 

may be more evident with fat suppressed T2 weighted fast spin echo sequences. MRI is extremely sensitive to 

alterations in the bone marrow and fluid in joint space that may represent pathology occult to plain radiography 

and bone scintigraphy of shoulder. MRI is a practical, well accepted and accurate non-invasive imaging 

technique in patients presenting with shoulder pain and is imaging modality of choice when clinical examination 

is suspect of shoulder disease and plain radiographs are normal or equivocal. The development of MR imaging 

afforded  improved comprehensive visualization of the shoulder joint in a noninvasive manner. We evaluated  
MR imaging of the shoulder as become an important imaging modality for that joint. Excellent soft tissue 

contrast and multiplanar acquisition provide optimal assessment of muscle, tendons, hyaline and fibrous 

cartilage, joint capsules, fat, bursae and bone marrow 

 

V. Conclusion 
As in medicine , elaborate diagnosis obviously makes sense if there are means for adequate therapy and 

there is a good chance for better outcomes. In the field of musculoskeletal disease, MRI nowadays fulfils these 

criteria and in many cases it replaces other investigations.Thus ,Shoulder MR is now considered the standard 

among the imaging methods for optimal depiction of almost all shoulder pathology. 
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