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vPreface

Preface

Dear Colleague,

My interest in creating a MSK “How To” manual was ignited early in my exposure to MSK ultra-
sound. I quickly found that there was no educational material that covered MSK ultrasound in 
sufficient depth for a beginner to become proficient in musculoskeletal ultrasound. Being regis-
tered in multiple modalities, I am passionate about understanding the fundamental principles of 
each modality, a passion which I believe contributes greatly to developing critical thinking skills.  
After years of searching, I was unable to find a text that delivered what I needed –so, I decided to 
write my own. 

Through my years of experience and teaching in the field, I have found that many facilities are 
interested in performing MSK ultrasound, but do not have sonographers with the requisite skills. 
Since MSK ultrasound is a fairly new ultrasound specialty, most ultrasound programs do not 
include it in their curriculum. This lack of formal training compels sonographers to either learn 
on the job or from independent study. I was very fortunate to be mentored by Greg Wilde, MD, a 
MSK fellowship trained radiologist. Most sonographers do not have the luxury of working side-by-
side with a physician experienced in MSK ultrasound.  

This text is designed as a pictorial step-by-step protocol guide so as  to clearly depict each step 
the sonographer should take in order to accurately identify and document pertinent MSK struc-
tures. Because a thorough knowledge of anatomy and structural origin and attachment is critical 
in being able to identify MSK structures, each section begins with an anatomy review which 
includes the origin and insertion point of muscles. Protocols are presented with paired ultrasound 
images: one annotated image outlining anatomical structures and the other a corresponding 
non-annotated image. These paired images provide an easy method of learning to recognize 
structures.  In hopes of shortening the learning curve, I have included “CheckPoints” which are 
tips and techniques of image optimization that I have learned over the years. 

I hope that you find this text to be a valuable guide in your ultrasound practice.

Best wishes for your success,

Jamie Maloney Bie, RDMS, RVT, RMSKS
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7  Ulnar Collateral Ligament
	 •	 Extends	between	the	first	metacarpal	and	the	proximal	phalanx	on	the	ulnar	side	of	the	thumb
	 •	 Runs	inferior	to	the	aponeurosis	of	the	adductor	pollicis	longus	muscle	which	inserts	on	the	dorsal	aspect	of	

the joint

8  Extensor	Pollicis	Brevis
 • Insertion:	Base	of	the	proximal	phalanx	of	the	thumb
 • Action:	Extends	the	thumb	at	metacarpophalangeal	joint

10

9  Proper	Collateral	Ligament
	 •	 Extends	obliquely	from	the	metacarpal	head	to	

the	proximal	phalanx	on	the	radial	and	ulnar	side	
of	the	MCP	joint

	 •	 Extends	from	the	proximal	phalanx	to	the	middle	
phalanx	on	the	radial	and	ulnar	side	of	the	PIP	
joint,	and	from	the	middle	phalanx	to	the	distal	
phalanx	on	the	radial	and	ulnar	side	of	the	DIP	
joint

10  Accessory	Collateral	Ligament
	 •	 Originates	volar	to	the	collateral	ligaments	and	

extends	to	the	volar	plate	on	the	radial	and	ulnar	
side	of	each	joint

11  Extensor	Pollicis	Longus
 • Insertion:	Base	of	the	distal	phalanx	of	the	thumb
 • Action:	Extends	the	interphalangeal	joint	of	the	thumb

12  Extensor	Digitorum
 • Insertion:	Extensor	expansion	to	the	middle	and	distal	phalanges	of	digits	2-5
 • Action:	Extends	the	2nd-5th	digits

13  Extensor	Digiti	Minimi
 • Insertion:	Extensor	expansion	to	the	5th	digit
 • Action:	Extends	the	5th	digit

7

8

9

About This Book

Additional Online Material

Anatomy Reviews
Providing an essential resource, each 
section begins with a review of pertinent 
anatomy and corresponding illustration 
of important landmarks referenced in the 
scanning protocols.

Section Markers
Quickly flip through the text to find sec-
tions using the vertical section markers.
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14  Spigelian Fascia
 • An aponeurotic band of variable width called the linea semilunaris through which a hernia can occur that 

lies between the obliques muscles laterally and the the rectus abdominis muscles medially
 • Extends from the costal cartilage of the ninth rib to the pubic tubercle of the pubis

14

15  External Oblique Muscle
 • Origin: Ribs 5-12
 • Insertion: Linea alba of the abdomen, iliac crest of the ilium, and the pubis
 • Action: Compresses the abdominal wall and laterally rotates the trunk

16  Internal Oblique Muscle
 • Origin: Inguinal ligament and the iliac crest of the ilium
 • Insertion: Linea alba of the abdomen and ribs 10-12
 • Action: Compresses the abdominal wall and laterally rotates the trunk

17  Transversus Abdominis Muscle
 • Origin: Thoracolumbar fascia, inguinal ligament, iliac crest of the ilium, and costal cartilages 7th-12th ribs
 • Insertion: Linea alba and the pubic crest of pubis
 • Action: Compresses the abdominal wall

15

16

17

Log on to www.pegasuslectures.com with your 
personal code for interactive questions which rein-
force key concepts in each section.
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Ultrasound Overlays
Ultrasound images are shown in pairs 
with one image showing important 
structures outlined and annotated for 
ease of identification and the other image 
focusing on the ultrasound image without 
annotation.

Transducer Overlays
Each protocol includes a photograph of 
proper body position with a transducer 
overlay, noted notch position, and direc-
tion in which to scan.

Step by Step Protocol
Each protocol section offers a detailed narrative of the scanning protocol (left, gray 
column) with the corresponding ultrasound image (right column) for easy visualization of 
concepts.

CheckPoints
Found throughout the protocol sections, Check-
Points provide valuable tips and techniques for 
image optimization.
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Anterior Bundle Medial Collateral Ligament – LONG AXIS
Anterior to Posterior

Anterior Bundle Medial Collateral Ligament – LONG AXIS

Medial Collateral Ligament

The elbow should remain slightly externally  
rotated and flexed.

1. The ligament can be visualized deep to the 
common flexor tendon extending from the 
medial epicondyle to the coronoid process 
of the proximal ulna.

2. Image the anterior bundle of the medial col-
lateral ligament in the long axis from anteri-
or to posterior.

The ligament should appear as 
a compact hyperechoic fibrillar 

band.

Upper Extremity Supine Position
Transducer Below the Antecubital Fossa
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The following demo includes  
sample pages from shoulder 

anatomy and protocol. These pages 
are not contiguous.
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Anatomy Review

1  Long Head Biceps Brachii Muscle
 • Origin: Superior margin of the glenoid cavity of 

the scapula
 • Insertion: Radial tuberosity of the radius
 • Action: Flexes the upper arm, flexes the forearm, 

and supinates the hand

2  Rotator Interval
 • Bordered superiorly for the anterior margin of the 

supraspinatus tendon
 • Bordered inferiorly by the superior margin of the 

subscapularis tendon
 • Contents of rotator interval include: Long head 

of the biceps tendon, coracohumeral ligament, 
superior glenohumeral ligament, and the rotator 
interval capsule

3  Coracoacromial Ligament
 • Lies between the acromion and the coracoid pro-

cess of the scapula

4  Supraspinatus Muscle
 • Origin: Supraspinous fossa of the scapula
 • Insertion: Greater tuberosity of the humerus
 • Action: Abducts the arm

5  Subscapularis Muscle
 • Origin: Subscapular fossa of the scapula
 • Insertion: Lesser tuberosity of the humeral head
 • Action: Internally rotates the arm

Shoulder

SECTION 1
PART I

Rotator Interval 2

3
4

5

1

MSK Ultrasound

© Copyright
Pegasus Lectures, Inc.
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Indications for a Diagnostic Shoulder Ultrasound Include:

 –  Pain
 –  Limited range of motion
 – Shoulder dislocation
 – Shoulder impingement
 – Soft tissue or bone injury
 – Tendon or ligament pathology
 – Aging
 – Sports activities
 – Calcium hydroxyapatite

 – Arthritis
 – Synovitis
 – Joint effusion
 – Intra-articular bodies
 – Soft tissue inflammation
 – Palpable mass
 – Congenital or developmental anomalies
 – Postoperative evaluation
 – Referred pain is common; examine in entirety

10  Subacromial Subdeltoid Bursa
 • A thin sac made of fibrous connective tissue lined with synovial membrane that is located inferior to the 

deltoid muscle and superior to the head of the humerus

10

Note: It is important to be familiar with the position of the rotator cuff anatomy to be able to ac-
curately position your transducer perpendicular to the area you are examining.

Visit www.pegasuslectures.com for interactive 
questions which reinforce key concepts in this 
section.

© Copyright
Pegasus Lectures, Inc.

SAMPLE PAGES
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Long Head Biceps Tendon 

Place the arm in a neutral position with the 
hand resting on the leg and the palm facing 
up. This position rotates the bicipital groove 
anteriorly.

1. The transducer should be placed in a trans-
verse plane where the biceps tendon can 
be visualized within the bicipital groove in 
the short axis.

Long Head Biceps Tendon – SHORT AXIS

Long Head Biceps Tendon – SHORT AXIS
Proximal to Distal

2. Examine the long head of the biceps ten-
don in the short axis from proximal to distal 
starting at the proximal bicipital groove and 
ending at the myotendinous junction.

Shoulder Ultrasound Protocol
Recommended Transducer: 12-15 MHz Linear
Some positions will be difficult for the patient to tolerate when they have an injury.

Take an image every 4 mm 
while toggling the probe 
superiorly to eliminate 

anisotropy.

Fluid distension in the biceps 
tendon sheath often indicates 
an underlying joint disease 

rather than tendon pathology.

© Copyright
Pegasus Lectures, Inc.

SAMPLE PAGES
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Subscapularis Tendon

Externally rotate the arm with the palm facing 
up. This position allows the sound beam to be 
perpendicular to the subscapularis tendon. 
The subscapularis tendon is located medial to 
the bicipital groove.

1. Place the transducer in a transverse plane 
over the lesser tuberosity where the biceps 
tendon is in view to ensure the entire in-
sertion of the subscapularis is seen during 
evaluation. 

Subscapularis Tendon – LONG AXIS

Subscapularis Tendon – LONG AXIS

2. Take consecutive serial images of the sub-
scapularis tendon from superior to inferior 
in the long axis.

The deltoid muscle can be seen 
during the entire shoulder 

exam forming a thick muscular 
roof over the rotator cuff.

© Copyright
Pegasus Lectures, Inc.

SAMPLE PAGES
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Glenohumeral Joint – LATERAL

Glenohumeral Joint – LATERAL

Glenohumeral Joint

The back should be facing the examiner 
and the hand should remain on the opposite 
shoulder.

1. Place the transducer parallel and inferior 
to the palpable scapular spine to image the 
joint in the long axis.

2. The posterior glenoid labrum can be seen 
as a hyperechoic triangular cartilaginous 
structure between the humeral head and 
the glenoid.

Paralabral cysts can be 
seen just medial to the 

glenohumeral joint at the 
spinoglenoid notch at the level 

of the posterior labrum.

© Copyright
Pegasus Lectures, Inc.
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Infraspinatus Tendon – SHORT AXIS
Distal to Proximal

2. Return to the distal insertion of the infra-
spinatus tendon and turn the transducer 
90 degrees. 

3. Sweep medially to image the tendon in the 
short axis from distal to proximal.

Infraspinatus Tendon – SHORT AXIS

© Copyright
Pegasus Lectures, Inc.
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Teres Minor Muscle – SHORT AXIS

Teres Minor Muscle – SHORT AXIS

4. The teres minor muscle is just inferior to 
the infraspinatus muscle.

5. Place the transducer in a sagittal plane on 
the patient’s body to image the teres minor 
muscle in the short axis.

The infraspinatus muscle 
should be twice the size of 

the teres minor muscle.

The teres minor is the 
smallest of the rotator cuff 

muscles and is located 
further posterior on the 

shoulder.

© Copyright
Pegasus Lectures, Inc.
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5. The superior, middle, and inferior facets 
can be seen from anterior to posterior.

Anisotropy – Left Middle Facet

6. Anisotropy is seen where the infraspina-
tus fibers are over the supraspinatus at 
the middle facet. As you scan proximal-
ly the tendon will start to appear thicker 
and uniform in size. The normal cuff will 
have almost the same thickness until 2 
cm backwards at infraspinatus.

Toggle the probe to 
eliminate any anisotropy. 
The tendon should appear 
hyperechoic overlying the 

hypoechoic hyaline cartilage 
and the round humeral 

head.

© Copyright
Pegasus Lectures, Inc.

SAMPLE PAGES
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Rotator Cable – Supraspinatus Tendon

7. Evaluate the rotator cable as it courses 
along the undersurface of the supraspina-
tus tendon.

8. Evaluate the subacromial subdeltoid bur-
sa for fluid.

Evaluate Supraspinatus 
Tendon for Subacromial 
Impingement

Place transducer in a coronal plane over the 
supraspinatus tendon on top of the shoulder 
to the proximal edge over the acromion with 
the arm in a neutral position to visualize the 
acromion and adjacent greater tuberosity. 

1. Dynamic evaluation of the supraspina-
tus should be done with abduction of the 
shoulder. Place your free hand under the 
patient’s elbow and lift it up to abduct their 
arm.

© Copyright
Pegasus Lectures, Inc.
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Supraspinatus Tendon – SHORT AXIS
NEUTRAL ABDUCTION

This is to see if the tendon 
easily glides under the 

acromion or causes pain. 
When there is incomplete 

sliding of the supraspinatus 
tendon beneath the 

acromion with abduction 
this is indicative of adhesive 

capsulitis.

Subacromial Subdeltoid Bursa – SHORT AXIS

2. Activate the dual screen feature. The left 
side of the screen should represent the 
supraspinatus tendon when the arm is in 
a neutral position and the right side of the 
screen should represent the supraspina-
tus tendon when the arm is at a 60 degree 
angle being passively abducted.

3. When there is pooling of fluid at the ac-
romion tip in the subacromial subdeltoid 
bursa this is indicative of subacromial im-
pingement. A normal subacromial subdel-
toid bursa appears collapsed.

© Copyright
Pegasus Lectures, Inc.
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