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What is Ultrasound? 

•  Real-time Imaging modality utilizing 
sound-waves to reproduce pictures inside 
the body. 

•  Painless, portable, and radiation-free 
•  A transducer (probe) is used along the 

body with conductant gel 
•  May be used to identify structure, motion, 

and vasculature. 



Why use Ultrasound? 

•  Noninvasive imaging modality that helps 
physician’s diagnose and treat musculoskeletal 
conditions 

•  Ultrasound images of the musculoskeletal 
system provide pictures of muscles, tendons, 
ligaments, joints/cartilage, nerves, and soft 
tissue throughout the body 

•  Safe alternative to MRI in claustrophobic 
patients and those with contraindications. 



Common Uses 
•  Tendinous pathology of shoulder, knee, ankle, etc 
•  Ligament and Muscle tears 
•  Fluid collections (cysts, bursae, joints) and masses 

(superficial) 
•  Rheumatoid Arthritis erosion screening 
•  Nerve entrapments (carpal tunnel etc) 
•  Foreign bodies 
•  Ganglion cysts, hernias 
•  Interventional guidance for peripheral procedures 
•  Pediatric use for assessment of hip and neck pathology 



How does it work? 
•  In an ultrasound examination, a transducer both 

sends the sound waves and receives the 
echoing waves.  

•  As the sound waves bounce off internal organs, 
fluids and tissues, the sensitive microphone in 
the transducer records tiny changes in the 
sound's pitch and direction.  

•  These signature waves are instantly measured 
and displayed by a computer, which in turn 
creates a real-time picture on the monitor.  

•  Still images or short videos are obtained for 
record keeping and review. 



Limitations 
•  Ultrasound has difficulty penetrating bone and, except in 

infants who have more cartilage in their skeletons than 
older children or adults.  

•  For visualizing internal structure of bones or certain 
joints, MRI may be preferable option. 

•  There are also limitations to the depth that sound waves 
can penetrate; therefore, deeper structures in larger 
(obese) patients may not be seen easily.  

•  Ultrasound has not proven useful in detecting whiplash 
injuries or most other causes of back pain. The 
interventional use for spinal procedures is still under 
review, and it is not recommended yet at this time. 

•  Quality of imaging may be limited to skill/experience of 
the operator.  



Basic Technical Principles 

•  Most structures evaluated will be 
superficial, therefore, high frequency (7-12 
MHz), linear array transducers are usually 
the most appropriate choice for 
transducers.  The high resolution allows 
detailed anatomic representation of 
superficial structures.   



Exam Principles 
•  Clinical history as well as direct feedback about the precise anatomic 

location and character of symptoms, tenderness with probe palpation, and 
the positions or movements which illicit or aggravate symptoms are useful 
to help corroborate findings 

•  Contralateral comparison is sometimes performed in the musculoskeletal 
system, and can help distinguish significant findings from variations of 
normal. 

•  Compression by applying transducer pressure and range of motion testing 
under real-time visualization can reveal important information about the 
composition of underlying structures (i.e. cyst, lipoma vs. solid) and 
impingement syndromes. 

•  Color or power Doppler features show the degree of vascularity associated 
with inflammatory processes and masses. These features are also useful in 
identifying vessels and confirming localized infusions with interventional 
procedures. 

•  Most structures are attempted to be identified in two separate planes to 
greater understand structure and function. 

•  Examiner needs to be aware of scanning pitfalls such as Anisotropy 



What is Anisotropy? 
•  Anisotropy is a common artifact seen in 

musculoskeletal ultrasound that occurs when the 
ultrasound beam encounters a structure at a non-
perpendicular angle. The artifact results with a loss of 
echogenicity in structure. 



Evaluation and Assessment of 
Shoulder 

•  A thorough history and physical should 
always be performed prior to imaging 

•  Examination of the shoulder should 
include inspection, palpation, evaluation of 
range of motion and provocative testing.  

•  In addition, a thorough sensorimotor 
examination of the upper extremity should 
be performed, and the neck and elbow 
should also be evaluated.  



Shoulder Anatomy Review 
•  The shoulder is composed of the humerus, glenoid, 

scapula, acromion, clavicle and surrounding soft tissue 
structures.  

•  The shoulder region includes the glenohumeral joint, the 
acromioclavicular joint, the sternoclavicular joint and the 
scapulothoracic articulation 

•  The glenohumeral joint capsule consists of a fibrous 
capsule, ligaments and the glenoid labrum. Because of 
its lack of bony stability, the glenohumeral joint is the 
most commonly dislocated major joint in the body. 

•  Static joint stability is provided by the joint surfaces and 
the capsulolabral complex, and dynamic stability by the 
rotator cuff muscles and rotator cuff 



Joint Anatomy 



Rotator Cuff 
•  The rotator cuff is composed of four muscles: the 

supraspinatus, infraspinatus, teres minor and 
subscapularis (SITS). 

•  The subscapularis facilitates internal rotation, 
and the infraspinatus and teres minor muscles 
assist in external rotation. Suprapinatus is most 
commonly injured and assists with abduction. 

•  The rotator cuff muscles depress the humeral 
head against the glenoid. With a poorly 
functioning (torn) rotator cuff, the humeral head 
can migrate upward within the joint because of 
an unopposed action of the deltoid muscle. 



Rotator Cuff Anatomy 



History 
•  Patient's age, dominant hand and sport or work activity. 
•  It is important to determine whether the injury affects the 

performance of ADL’s, work, hobbies, and sports.  
•  The patient should be asked about shoulder pain, 

instability, stiffness, locking, catching and swelling.  
•  Stiffness or loss of motion may be the major symptom in 

patients with adhesive capsulitis (frozen shoulder), 
dislocation or glenohumeral joint arthritis.  

•  Pain with throwing (such as pitching a baseball) 
suggests anterior glenohumeral instability.  

•  Patients who complain of generalized joint laxity often 
have multidirectional glenohumeral instability. 

•  Acuity and chronicity of injury should also be established 



Differential Diagnosis 
•  The possibility of referred pain must be examined. Neck 

pain and pain that radiates below the elbow are often 
subtle signs of a cervical spine disorder that is mistaken 
for a shoulder problem. 

•  The patient should be asked about paresthesias, atrophy 
and muscle weakness. Neurodiagnostic studies can 
sometimes be invaluable. 

•  Pneumonia, cardiac ischemia and peptic ulcer disease 
can present with shoulder pain. A history of malignancy 
raises the possibility of metastatic disease.  

•  The patient should be asked about previous 
corticosteroid injections, particularly in the setting of 
osteopenia or rotator cuff tendon atrophy. 



Physical Exam 

•  Inspection 
•  Palpation  
•  Range of motion and strength testing 
•  Provocative shoulder testing for possible 

impingement syndrome and instability.  
•  The neck and the elbow should also be 

examined to exclude the possibility that the 
shoulder pain is referred from a pathologic 
condition in either of these regions. 



Pertinent Exams 

•  The Apley scratch 
test is a useful 
maneuver to 
assess shoulder 
range of motion. 



Rotator Cuff 
•  Supraspinatus 
•  Empty Can Test 
•  The patient 

attempts to elevate 
the arms against 
resistance while the 
elbows are 
extended, the arms 
are abducted and 
the thumbs are 
pointing downward. 

•  Infraspinatus/teres 
minor examination.  

•  The patient attempts 
to externally rotate 
the arms against 
resistance while the 
arms are at the sides 
and the elbows are 
flexed to 90 degrees. 



Subscapularis Lift off Test 
•  Subscapularis function is assessed 

with the lift-off test.  
•  The patient rests the dorsum of the 

hand on the back in the lumbar 
area. Inability to move the hand off 
the back by further internal rotation 
of the arm suggests injury to the 
subscapularis muscle 



Provocative Testing 
•  Neer's test for impingement of 

the rotator cuff tendons under 
the coracoacromial arch. The 
arm is fully pronated and placed 
in forced flexion. The scapula 
should be stabilized during the 
maneuver to prevent 
scapulothoracic motion. Pain 
with this maneuver is a sign of 
subacromial impingement. 

•  Hawkins' test for subacromial 
impingement or rotator cuff 
tendonitis. The arm is forward 
elevated to 90 degrees, then 
forcibly internally rotated. Pain 
with this maneuver suggests 
subacromial impingement or 
rotator cuff tendonitis.  



Special Testing 
•  Drop Arm Test 
•  A possible rotator cuff tear 

(usually supraspinatus) can be 
evaluated with the drop-arm test. 
This test is performed by 
passively abducting the patient's 
shoulder, then observing as the 
patient slowly lowers the arm to 
the waist. The arm will drop if 
the patient has a rotator cuff tear 
or supraspinatus injury. The 
deltoid may contribute at the 
higher end of the arc. 

•  Cross Arm Test 
•  The cross-arm test isolates the 

acromioclavicular joint. The 
patient raises the affected arm to 
90 degrees. Active adduction of 
the arm forces the acromion into 
the distal end of the clavicle. 
Pain suggests acromioclavicular 
joint pathology. 



Instability Testing 
•  Apprehension Test 
•  Glenohumeral anterior 

instability. 
•  The patient's arm is abducted to 

90 degrees while the examiner 
externally rotates the arm and 
applies anterior pressure to the 
humerus. Pain or apprehension 
for impending subluxation/
dislocation is a positive finding. 

•  Relocation Test 
•  The relocation test is performed 

immediately after a positive result 
on the anterior apprehension test.  

•  With the patient supine, the 
examiner applies posterior force 
on the proximal humerus while 
externally rotating the patient's 
arm. A decrease in pain or 
apprehension suggests anterior 
glenohumeral instability. 

•  Posterior Instability Testing 
•  With the patient supine or sitting, the 
examiner pushes posterior on the humeral 
head with the patient's arm in 90 degrees 
of abduction and the elbow in 90 degrees 
of flexion. 

 



Further Instability Testing 
•  Sulcus test for glenohumeral 

instability. Downward traction is 
applied to the humerus, and the 
examiner watches for a 
depression lateral or inferior to the 
acromion. 

•  Many asymptomatic patients, 
especially adolescents, normally 
have some degree of instability 

•  Glenoid labral tears are assessed 
with the patient supine. The 
patient's arm is rotated and loaded 
(force applied) from extension 
through to forward flexion. A 
“clunk” sound or clicking 
sensation can indicate a labral 
tear even without instability. 



Bicep Testing 
•  Yergason Testing 
•  Biceps tendon instability or 

tendonitis. The patient's elbow is 
flexed to 90 degrees, and the 
examiner resists the patient's 
active attempts to supinate the 
arm and flex the elbow. 

•  Speed's maneuver  
•  Proximal tendon of the long head of 

the biceps.  
•  The patient's elbow is flexed 20 to 

30 degrees with the forearm in 
supination and the arm in about 60 
degrees of flexion. The examiner 
resists forward flexion of the arm 
while palpating the patient's biceps 
tendon over the anterior aspect of 
the shoulder. 



Cervical Disease 
•  Referred or radicular pain from 

disc disease should be considered 
in patients who have shoulder 
pain that does not respond to 
conservative treatment. 

•  Plain film is a useful screening tool 
for degenerative cervical disc 
disease. In rare situations, MRI or 
Neurodiagnostic studies may be 
helpful. 

•  Cervical Facet Loading should also 
be performed if suspicion of facet-
joint mediated pain. 

•  Spurling's test for cervical root 
disorder. The neck is extended and 
rotated toward the affected shoulder 
while an axial load is placed on the 
spine. 



Ultrasound Evaluation 

•  Typical Evaluation usually entails bicep, 
rotator cuff, bursae, Acromioclavicular and 
Glenohumeral joints, and Labrum 

•  Utilization is typically for diagnostic 
assessment or ultrasound guidance for 
injection/aspiration. 

•  Basic Tips: Ensure adequate conductant 
(sterile with injections), orient fin/toe of 
probe, remember anisotropy. 



Shoulder - Bicep 
TRANS LONG 



Subscapularis/Supraspinatus 

LONG 



Supraspinatus/Infraspinatus 
TRANS 



        A-C Joint/C-A Ligament 



GH Joint/Labrum 



Guided Bursa/GH Joint Injection 



Guided AC Joint Injection 



Suprascapular Nerve Block 
PROXIMAL LONG IN-PLANE 
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Thickness Tears 
FULL PARTIAL 



Effusions 



Knee Pain 

•  Knee pain accounts for ~33% of musculoskeletal 
problems seen in primary care settings.  

•  This complaint is most prevalent in physically 
active patients, with as many as 54 percent of 
athletes having some degree of knee pain each 
year.  

•  Knee pain can be a source of significant 
disability, restricting the ability to work or perform 
activities of daily living. 



Knee Anatomy 



History Evaluation 
•  Onset, location, duration, severity, and quality. 
•  Aggravating and Alleviating factors 
•  Able or unable to weight bear? 
•  Mechanical Injury Complaints 
•  Locking? (meniscus),  
•  Popping? (ligamentous)  
•  Giving way? (Patellar/Ligamentous)? 
•  Acuity of Effusion – Rapid vs. Recurrent Chronic 
•  Mechanism of Injury – Trauma vs. Non-Trauma 
•  History of Treatment - medications, supporting devices/

surgeries, and physical therapy.  
•  Also note history: gout, pseudo gout, rheumatoid arthritis 

(inflammatory joint diseases), or other degenerative joint 
disease. 



Physical Examination 

•  Visual and Palpatory exam - erythema, 
swelling, bruising, atrophy or discoloration 

•  Point Tenderness - patella, tibial tubercle, 
patellar tendon, quadriceps tendon, medial 
and lateral joint lines 

•  ROM Testing – Full flexion (135 deg) to 
Full Extension (0 deg)  



Patellofemoral Assessment 
•  An evaluation for effusion should be 

conducted with the patient supine and the 
injured knee in extension.  

•  Patellofemoral tracking is assessed by 
observing the patella for smooth motion 
while the patient contracts the quadriceps 
muscle. The presence of crepitus should be 
noted during palpation of the patella. 

•  The quadriceps angle (Q angle) is determined 
by drawing one line from the ASIS through 
the center of the patella and a second line 
from the center of the patella through the 
tibial tuberosity  

•  A Q angle greater than 15 degrees is a 
predisposing factor for patellar subluxation 
(i.e., if the Q angle is increased, forceful 
contraction of the quadriceps muscle can 
cause the patella to sublux laterally). 

•  A patellar apprehension test is then 
performed. With fingers placed at the medial 
aspect of the patella, the physician attempts 
to sublux the patella laterally 



Cruciate Ligaments 
•  ACL (Anterior Drawer) 

Lachman’s 

PCL (Posterior Drawer) 



COLLATERAL LIGAMENTS 

The maneuvers should be performed with the knee unflexed and at 
30 degrees of flexion. 



Menisci 
McMurray test to assess the medial 
meniscus. The test is performed with 
the patient supine and the knee flexed 
to 90 degrees.  

To test the medial meniscus, the 
examiner grasps the patient's heel with 
one hand to hold the tibia in external 
rotation, with the thumb at the lateral 
joint line, the fingers at the medial joint 
line.  

The examiner flexes the patient's knee 
maximally to impinge the posterior horn 
of the meniscus against the medial 
femoral condyle.  

A varus stress is applied as the 
examiner extends the knee. 



Knee  

TRANS 

LONG 



Pre-patella/Infra-Patella 



Distal Infrapatella Tendon 



Pes Anserine Bursa 



Medial Knee/Lateral Knee 



Iliotibial Band 



Popliteal Fossa 



Common Peroneal Nerve 



Cruciate Ligaments 
LONG POSTERIOR LONG ANTERIOR 

HEMATOMA 





Questions? 

•  Thank You 
•  Enjoy the remainder of the Conference 


