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ABSTRACT 
Aim: The aim of this study is to evaluate role of magnetic resonance imaging and ultrasound in diagnosis of traumatic 

shoulder injuries. 

Patients and methods: Fifty patients who had one or more of post traumatic shoulder dislocation, pain or limitation of 

the affected shoulder joint movements were examined by gray scale ultrasound and conventional magnetic resonance 

imaging.   

Results: 18 cases were diagnosed as supraspinatus tears (11 partial tear and 7 complete tear). 8 cases were diagnosed as 

supraspinatus tendinosis. Four cases were diagnosed as acromioclavicular joint lesions 2 of them were diagnosed as 

acromioclavicular joint separation and 2 cases were diagnosed as acromioclavicular joint osteoarthritis and all of cases 

with acromioclavicular joint lesions were associated with impingement syndrome. 11 cases were diagnosed as Hill 

Sach`s fracture; 5 of them were associated with Bankart lesion. Two cases were diagnosed as biceps tendon instability. 

Four cases were diagnosed as biceps tenosynovitis.  

Conclusion: ultrasound should be increasingly used as the first-line imaging modality in the assessment of traumatic 

shoulder lesions. Further magnetic resonance imaging is needed in order to evaluate the joint in more detailed manner 

Keywords: Shoulder joint, trauma, musculoskeletal, ultrasound, magnetic resonance imaging. 

 

INTRODUCTION 

he complex anatomy of the glenohumeral 

joint allows the greatest range of mobility 

compared with any other joint in the body. This 

presents a higher risk for dislocation and 

development of chronic instability 
(1)

.  

Ultrasonography can examine the shoulder 

structures during movement and 

contemporaneously compare the finding  

of the symptomatic side with those of the 

asymptomatic side 
(2)

.  

A combination of different osseous and soft tissue 

restraints such as ligaments, tendons, labrum, and 

capsule have increasingly received recognition 

either as stabilizers or as structures that sustain 

secondary damage in these situations. The main 

shoulder structures that can be evaluated with US 

in patients with instability problems are the long 

head of biceps, the glenohumeral joint, and the 

acromioclavicular joint. US can be used for 

documenting the presence, direction, and extent of 

glenohumeral translation, especially in patients 

with posterior shoulder dislocation 
(3)

. 

MR imaging provides a global view of the 

shoulder and is relatively easy to learn and 

interpret. However, it is expensive and may be 

time-consuming. MR arthrography provides 

exquisite information about the labrum and rotator 

cuff, but is expensive and invasive. Full-thickness 

tears of the rotator cuff may be accurately 

identified at MR imaging with little observer 

variation. Consistent differentiation between the 

normal cuff, tendinitis, and partial-thickness tears 

is considerably more difficult because MR criteria 

for these diagnoses are not universally accepted 
(4)

. 

The aim of this work is to evaluate role of MR 

imaging and ultrasound in diagnosis of traumatic 

shoulder injuries. 

PATIENTS AND METHODS 

Fifty patients, with age range from 19 to 67 years 

(mean age 43 years), were referred to the 

radiology department from the orthopedics 

surgery department and out patients clinics, 

faculty of Medicine Zagazig University. 

All patients were complaining of one or more of 

post traumatic shoulder dislocation, pain or 

limitation of the affected shoulder joint 

movements.  

All patients were subjected to history taking, 

clinical provisional diagnosis and radiological 

investigations that include gray scale ultrasound 

and conventional MRI. 

All ultrasonographic examinations were obtained 

in real time with use of (GE LOGIC 3 EXPERT 

US) machine and a variable high frequency linear 

array 7.5 to 9 Mega Hertz. All patients had 

standardized bilateral sonography of the shoulder. 

Technique of ultrasound examination: 

Patient position: Typically, the patient is seated 

on a backless chair or stool in the static technique 

and supine in the dynamic technique. 

Technique  

To visualize the biceps tendon 

To begin the patient is asked to place their 

supinated hands over their knees. The probe is 

placed over the antero-lateral aspect of the 

humeral neck in the axial plane, where the biceps 

tendon can be readily identified lying in the 

intertubercular groove. Its proximal course 

through the rotator cuff interval can be 

demonstrated as it passes between the 

T 
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supraspinatus and subscapularis, and deep to the 

coracohumeral ligament. The probe may then be 

rotated to view the biceps tendon in its long axis. 

To visualize the supraspinatus tendon 

The patient is then asked to place their hand 

behind their back over their buttock, allowing the 

supraspinatus tendon to be better demonstrated. 

The supraspinatus muscle runs in a coronal 

oblique plane under the acromion process, and 

may be visualized in short and long axis planes.  

To visualize the infraspinatus and teres minor 

tendons 

First, the patient places their arm across their 

chest with their shoulder in flexion and internal 

rotation to reveal the infraspinatus and teres minor 

tendons.   

To visualize the subscapularis tendon 

Lastly, subscapularis is shown to best advantage 

by asking the patient to bring their arm by their 

side and turn their shoulder into external rotation. 

          To visualize the anterior glenoid labrum 

The elbow is flexed to a 90_ angle, and holding 

the patient’s forearm, the examiner rotates the 

shoulder from internal to maximally tolerable 

external rotation. This procedure used to 

document detachment of the anterior labrum from 

the glenoid rim or capsular shearing as well as 

optimizes visualization of the labral ligamentous 

complex.  

Imaging of the contra-lateral shoulder provides a 

means for comparative evaluation of any observed 

or suspected abnormality. 

The transducer is put on the top of shoulder joint 

to visualize the acromioclavicular joint and finally 

intact hyperechoic line of humeral cortical bone is 

examined to exclude fractures.  

           Technique of Magnetic Resonance 

Imaging 

   First, we ask the patient to take off all 

clothes and wear a special gown. We re-assured 

the patient to avoid claustrophobia, asked to avoid 

any movement of examined shoulder & limb to 

avoid motion artifacts, also we asked patients 

about metallic cardiac pacemaker or metallic 

fixation. 

   We applied the Shoulder Surface Coil with its 

center over the humeral head while the patient 

was sitting, then we asked the patient to lie 

supine, and patient arms placed at side of the 

abdomen in extension and external rotation 

position. 

All the MR images were performed on 1.5 tesla 

(Achieva, PHILIPS Medical Systems). 

The pulse sequences include:  

1.  Axial T1 (localizer) (TR 400, TE 20). 

2.  Oblique coronal T1 (TR 400, TE 20), in 

which cuts are taken parallel to long axis of 

supraspinatus muscle, which is demonstrated in 

previous axial cuts. 

(Field of view,100 mm ;4mm-thick slice with 0.4-

mm intersection gap and 354x512 matrix;4 

excitations) 

3. Axial T2 FSE (TR 4000, TE 20). 

4.  Oblique coronal T2 FSE ( TR 4000, TE 100) 

5. Oblique sagittal T2 FSE ( TR 4000, TE 100)  

6. Oblique coronal T2 with STIR (TR 4000, TE 

60). 

7. Oblique sagittal T2 with STIR (TR 4000, TE 

60). 

 (Field of view, 120 mm; 4-mm thick slice with 

0.4-mm gap and 320x512 matrix; 4 excitations)   

The total scanning time was about 7min. 

RESULTS 

Ultrasound and magnetic resonance imaging were 

obtained for the 50 patients included in this study. 

On the basis of that imaging finding, the study 

population was classified into five groups. Group 

one rotator cuff tears (18 patients), Group two 

rotator cuff tendinosis (8 patients), Group three 

acromioclavicular joint lesions (4 patients), group 

four Hill Sach`s fracture (11 patients) and Group 

five long head of biceps tendon lesions (9 

patients).   

Rotator cuff tears group, according to our U/S 

diagnosis, 5 cases were diagnosed as complete 

(full thickness) rotator cuff tears, 9 cases were 

diagnosed as partial rotator cuff tear, while 4 

cases were diagnosed as normal cuff, and 

according to our MRI diagnosis 5 cases were 

diagnosed as complete (full thickness) rotator cuff 

tear,  11  cases were diagnosed as partial rotator 

cuff tear, while 2 cases were diagnosed as normal 

supraspinatus tendon with no abnormal signal 

intensity changes could be detected 

Rotator cuff tendnosis group, according to US 

criteria for rotator cuff tendinosis 5 cases were 

diagnosed as tendinosis, while 3 cases were 

diagnosed as normal cuff, and according to MRI 

criteria for rotator cuff tendinosis 6 cases were 

diagnosed as tendinosis, while two cases were 

over diagnosed as partial tear. 

Acromioclavicular joint lesions group, according 

to our U/S diagnosis, 2 cases were diagnosed as 

osteoarthritis, while 2 cases were diagnosed as 

joint separation, and according to our MRI 

diagnosis, 2 cases were diagnosed as joint 

separation, 2 cases were diagnosed as 

osteoarthritis. 

Hill Sach`s fracture group, according to our U/S 

diagnosis, 7 cases were diagnosed as Hill Sach`s 

fracture, of them 5 cases were associated with 

Bankart lesion, while 4 cases was diagnosed as 

normal, and according to our MRI diagnosis,   11 
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cases were diagnosed as Hill sach`s fracture, 7 of 

them were associated with Bankart lesion. 

Long head of biceps tendon lesions group, 

 according to our US criteria, 4 cases were 

diagnosed as biceps tenosynovitis, 2 cases were 

diagnosed as biceps tendon instability, while 3 

cases were diagnosed as normal, and according to 

our MRI diagnosis, 4 cases were diagnosed as 

biceps tenosynovitis and 2 case as tendon 

instability while 3 cases were diagnosed as 

normal. 

 

Table 1: Comparison between the radiological diagnosis and pathological diagnosis in 50 cases with 

shoulder trauma  
 

Final pathological 

Diagnosis  

No. of cases  

Final radiological 

Diagnosis by MRI   

No. of cases  

Final radiological 

Diagnosis by 

ultrasound 

 

 

No. of cases 

Partial rotator cuff tear 11 Partial rotator cuff tear 11 Partial rotator cuff tear 9 

Complete  rotator cuff 

tear 

7 Complete  rotator cuff 

tear 

5 Complete rotator cuff 

tear 

5 

Rotator cuff 

tendinosis 

8 Rotator cuff tendinosis 6 Rotator cuff tendinosis 5 

Acromioclavicular 

OA 

2 Acromioclavicular 

OA 

2 Acromioclavicular 

OA 

2 

Acromioclavicular 

separation 

2 Acromioclavicular 

separation 

2 Acromioclavicular 

separation 

2 

Hill Sach`s fracture 11 Hill Sach`s fracture 11 Hill Sach`s fracture 7 

Biceps instability 2 Biceps instability 2 Biceps instability 2 

Biceps tenosynovitis 7 Biceps tenosynovitis 4 Biceps tenosynovitis 4 

 

 

       

                            

 
(A)  (B) 

 

 

(C) 
Fig (1): 

 A female patient 35 years old age with long history of right shoulder pain with limited movement  
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(A) MRI coronal oblique T2WI: shows a gap filled with fluid high signal intensity replacing the whole thickness of 

supraspinatus tendon extending between articular and bursal surfaces (white arrow) 

 (B): MRI coronal oblique STIR: confirm the exaggerated high signal intensity area which involves the whole 

thickness of the supraspinatus tendon (white arrow).  

 (C) : Transverse ultrasound image of supraspinatus tendon reveals a hypoechoic defect involving the whole 

thickness of the supraspinatus tendon (white arrow).  

 

 

  
(A)  (B) 

  

  

 
(C) 

  
Fig (2): 

A male patient 50 years old age with long history of shoulder pain and limited movement of his right shoulder. 

 (A) MRI Coronal oblique T2WI: shows abnormal high signal involving articular surface of supraspinatus tendon 

(white arrow).  

B) MRI Coronal oblique STIR: showing high signal intensity area at articular surface of supraspinatus tendon (white 

arrow). 

     D) Transverse ultrasound image show a hypoechoic defect at articular surface of supraspinatus tendon (white 

arrows). 
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(A) (B) 

 

 

 

 
(C) 

 

Fig (3): 

A male patient 45 years old complaining of pain localized over acromioclavicular joint, associated with 

limited movement of his shoulder joint. 

 

(A)  MRI coronal oblique T2WI & B) MRI Coronal oblique STIR: of acromio clavicular joint show bone 

surface irregularity (white arrows).  

 

 (C): Ultrasound image of acromioclavicular joint shows bone surafce irregularities (white arrow). 
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(A)  (B) 

  

  

 
(C) 

Fig (4): 

A female patient 47 years old with history of pain over bicipital groove radiating to the elbow increases with 

shoulder flexion and forearm supination especially at night. 

A)  MRI Coronal oblique T2WI show abnormal high signal fluid collection surrounding the biceps 

tendon (white arrow). 

   B) MRI Axial oblique gradient weighted image show abnormal high signal fluid collection (white 

arrow) surrounding the biceps tendon. 

C) Transverse ultrasound scan of biceps tendon (white arrow) of the same patient reveal abnormal 

hypoechoic fluid collection within the tendon sheath. 
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DISCUSSION 

The shoulder is a joint capable of great freedom 

and motion. It is therefore both inherently 

unstable and subject to injury. Shoulder pain is 

thus a common clinical problem
 (5)

.  

Imaging plays an important role in the assessment 

of post traumatic shoulder disorders includes 

ultrasono-graphy and conventional magnetic 

resonance 
(6)

.                                                                        

The present study included 50 patients presented 

with shoulder pain and limited movement. The 

final diagnosis was achieved by radiological 

examination using US and MRI in all patients. 

Our results were correlated with surgical or 

arthroscopic results, as well as clinical evaluation 

and follow up of patients with conservative 

management including physiotherapy and medical 

treatment and surgical results
.           

 

In this study we divided patients into 5 groups: 

Group 1: Rotator cuff tears, Group 2: Rotator 

cuff tendinosis, Group 3: acromioclavicular joint 

lesions, Group 4: Hill Sach`s fracture and Group 

5: Biceps tendon lesions 

         In rotator cuff tears group five cases were 

diagnosed as rotator cuff complete tear by both 

MRI and Us and nine cases were diagnosed 

rotator cuff partial tear by US and eleven cases by 

MRI this is in agree with 
(7)

 who stated that partial 

or incomplete tears are thought to be twice as 

common as complete or full thickness tears of the 

rotator cuff. 

In our study among 11 patients diagnosed by MRI 

as partial thickness tear, the  commonest type was 

articular surface type  (5 cases), followed by 

intrasubstance type  (4 case) followed by bursal 

surface type  (2 cases), this agree with 
(8)

 who 

stated that articular surface partial-thickness tears 

are the commonest type.  

MRI missed one case of partial thickness tear this 

may be attributed to absence of joint effusion or 

presence of granulation tissue or scaring this is in 

agree with 
(9)

 who stated that in the absence of 

joint effusion, articular surface partial-thickness 

tears may be difficult to be identified, particularly 

in the setting of granulation tissue or scarring. 

In our study both ultrasound and MRI were 

equally able to detect full thickness rotator cuff 

tear this is in agree with 
(8)

 and 
(10)

 who stated that 

either MRI or sonography could be used for equal 

detection of full thickness rotator cuff tears. 

In our study US and MRI was similarly accurate 

in detection of complete rotator cuff tear, however 

for partial tear the US appear less accurate than 

MRI this is in agree with 
(10)

 who showed that 

ultrasonography was accurate as MRI for 

predicting the full thickness tears but less for 

moderate and small tears. 

In rotator cuff tendinosis group 5 cases were 

diagnosed by US and 8 cases by MRI this is in 

agree with 
(9)

 who mentioned that MRI is probably 

more sensitive than US in the detection of 

degeneration. 

         In acromioclavicular joint lesions group, 2 

cases were diagnosed as osteoarthritis and 2 cases 

as joint separation by both ultrasound and MRI. 

In our study both MRI and ultrasound equally 

detected acromioclavicular joint  lesions this is in 

agree with 
(11)

 who stated that ultrasound can 

detect ACJ changes as reliable as MRI; however, 
(12)

 stated that the main disadvantage of ultrasound 

that it can examine anterior superior surface of the 

acromioclavicular joint but the potentially more 

inferior surface cannot be inspected. 

In Hill sach`s fracture group 7 cases were 

diagnosed by ultrasound 5 of them were 

associated with Bankart`s lesion and 11 cases 

were diagnosed by MRI 7 of them were associated 

with Bankart`s lesion. 

In the current study US misdiagnosed 3 cases of 

Hill sach’s lesion as normal. This may be due to 

complex anatomic shape of humeral head so US 

percentage of error increases this is in agree with 
(13)

 who stated that percentage of US error in 

diagnosis of fractures increases in consideration to 

joints as general due to their complex anatomic 

structure. 

Among 7 cases diagnosed by US as Hill Sach`s 

defect 5 cases were associated with Bankart`s 

lesion and 3 cases were associated with joint 

effusion. 

In this study MRI diagnosed all cases of Hill 

Sach’s fracture correctly this is in agree with 
(14)

 

who stated that MRI has high sensitivity and even 

superior to arthroscopy  in detection of Hill Sach’s 

lesions. 

In our study, diagnosis of tenosynovitis by both 

ultrasound and MRI was based on presence of 

large amount of fluid around biceps tendon that is 

disproportionate with amount of joint effusion this 

is in agree with 
(12)

 who stated that large quantities 

of fluid within the biceps tendon sheath could be 

seen in a number of abnormalities as biceps  

tenosynovitis and 
(15)

 who stated that the volume 

of fluid around tendon should not greatly exceed 

that within the joint otherwise abnormality should 

be suspected such as tenosynovitis. 

In this group of patients both ultrasound and MRI 

equally detected biceps tendon instability however 

ultrasound allowed dynamic evaluation of the 

lesion this is in agree with 
(12)

 who stated that the 

dynamic demonstration of instability of the biceps 

tendon represent a relative advantage of 

ultrasound over more or less static Imaging 

methods as MRI. 
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         In conclusion, our results recommend that 

US should be increasingly used as the first-line 

imaging modality in the assessment of traumatic 

shoulder lesions. Further MRI is needed in order 

to evaluate the joint in more detailed manner; this 

will eventually assist in choice of the best line of 

treatment for the patient as well as taking the final 

surgical decision.  
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الملخص العربي

           

تراوحىت ععمىارهم  خمسىي  مرياىاعلى  ملت هذه الدراسة تشاتم إجراء هذه الدراسة بقسم الأشعة التشخيصية بمستشفيات جامعة الزقازيق وقد 

اثنىان و عشىرون مى  الىذرور وإنقسم المرض  إل   ثمانية وعشري   .عاما  ة وعربعون ومتوسط ععمارهم ثلاث بي  تسعة عشر وسبع وستون عاما  

 م  الإناث.

 

 لموجات فوق الصوتية السطحية والفحص بالرني  المغناطيسي.اباستخدام تم فحص جميع المرض  

   

 تم تقسيم المرضي الي خمس مجموعات تشتمل علي:

 . مجموعة قطع العالات الدوارة -1

 ل عوتار العالات الدوارة.مجموعة اعتلا -2

 مجموعة عصابات المفصل الأخرمي الترقوي. -3

 مجموعة اصابة الهيل سارس. -4

 مجموعة ععتلال وتر العالة ثنائية الرؤوس. -5

 

في مجموعة قصع العالات الدوارة ران التشخيص بىالرني  المغناطيسىي عر ىر ؛قىةث حيىت شخصىت بىش سىتت عشىر حالىش فىي حىي  اسىتطاعت 

 ية في تسخيص اريعة عشر حالش م  اجمال  ثمانية عشرحالش.الاشعش الفوق صوت

وفي مجموعة اعتلال عوتار العالات الدوارة ران التشخيص بالرني  المغناطيسي ار ر ؛قة م  الموجات الفوق صوتيشث حيت شخصت بش ست 

 مال  ثماني حالات.حالات بواسطة الرني  المغناطيسي بينما شخصت خمس حالات بواسطة الموجات الفوق صوتية م  إج

وفي مجموعة عصابات المفصل الأخرمي الترقىوي رانىت الموجىات الفىوق صىوتية فىي نفىس ؛قىة الىرني  المغناطيسىي. فحلاهمىا شىخص حىالتي  

 لأنفصال المفصل الأخرمي الترقوي ، وحالتي  بهما التهابات مفصليش عظمية بالمفصل ذاتش.

وفي مجموعة اصابة الهيل سارس ران التشخيص بالرني  المغناطيسي ار ر ؛قة م  الموجات الفوق صوتية،حيت تمح  الرني  المغناطيسي مى  

تشخيص احد عشر حالشث سبعة منها مصحوبة بأصابة بانحرت بينما تمحنت الموجات الفوق صوتيش م  تشخيص سبعة حالات ث خمس منها بهىا 

 عجمالي احد عشرحالش.اصابة بانحرت م   

عمىىا فىىي حىىالات ععىىتلال وتىىر العاىىلة ثنائيىىة الىىرؤوس  رانىىت الموجىىات الفىىوق الصىىوتية فىىي نفىىس ؛قىىة الىىرني  المغناطيسىىي ث فحلاهمىىا شىىخص 

ائيىة اربعةحالات التهابات غمدالوتر وحالة حالتان لعدم عتزان وتر العاىلة ثنائيىة الىرؤوس مى  اجمىال  تسىعة حىالات لاصىابات وتىر العاىلة ثن

 الرؤوس.

 وعلى ذلك: 

توصي نتائج هذه الدراسة بأسىتخدام الموجىات الفىوق الصىوتيش بصىورة متزايىدة روسىيلة خىط عول فىي تقيىيم اصىابات الحتى ،. وان هنىا  حاجىة 

لم لى  ضرورية للتشخيص بالرني  المغناطيسي لتقييم عصىابات مفصىل الحتى  بصىورة عر ىر تفصىيلا، حيىت سيسىاهم ذلىا فىي اختيىار الطريقىة ا

 للعلاج وفي اتخاذ القرار الجراحي.

 


